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Introduct ionJ 
While many of the important decislons that cao affect any re
gion are beyond federal. provincial and municipal influence. 
aIl levels of government can, within certain limits, maximize 
or minimize the adverse effects of any changes in the local 
economy. One of the tools is a regional development plan. 
In Nova Scotia a reglonal develo~nent plan is a statement of 
provincial policy. While ln the past it has becn used mainly 
to control the use of land, it is not limited to physical 
planning; it can be used to state general economic and so
cial policies as weIl. 

The Cape Breton County region of Nova Scotla 15 at a 
stage in Its development when major external decisions 
regarding the future of one of its basic Industries - steel 
are being made. While it is not necessary to have a very 
sophlsticated model to know that dramatlc changes in steel 
employment would have a significant impact on the local econ
omy and the natural and man-made environments, the degrees of 
the impact are not as easy to aSSegB. 

This paper descrlbes a model that the authors developed 
as part of a comprehensive planning exercise in Cape Breton, 
Nova Scotia. It outlines the purpose of the model and 
describes its general structure. One of its fourteen compo
nents, migration, is examlned in some detail, and selected 
results are lliustrated. 

IIistorlcal Background 

ln order to understand the extent of the problems and pros
pects which the Cape Breton region faces, it is important to 
have an appreciation of the economic history of the region. 
The main theme of the region's economic history has been iso
lation - a separateness and distinctiveness from both the 
mainland and from the rest of Canada. 

The boom of coal mining during the second half of the 
nineteenth century, and especially the establishment of a 
steel plant in 1901. brought a major influx of residents. 
from il town of approximately 2,500 in 1899, Sydney mushroomed 
into a city of 20.000 by 1913. . 

Since the coal and steel industries were essentially op
erated by the same company, the region assumed the charac
teristlcs of a cluster of company towns. The concentrated 
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economic hase contrasted sharply with that of more diversi 
fied industrial areas where man y establishments vied for ad
vantage. The effects of the changlng fortunes of steel and 
coal upon Cape Breton were great. When they prospered, the 
region thrived. 

Coal employment peaked during the First World War, and 
never returned to that level. During the 1960s it was anti 
cipated that coal mining in Cape Breton had no potential for 
renewed economic viability, and that the coal mines would 
eventually be phased down. As a result, in 1967 the federal 
government established the Cape Breton Development Corpora
tion (DEVCO) to undertake the rationalization of the coal 
industry and to aid in the development of a broader, more di 
versified regional economy. In more recent years substantial 
changes in the energy situation have greatly improved the 
outlook for coal so that while employment has declined some
what from 1971 to 1976, it 15 expected to grow in the future. 

Over time, changes in the location of markets for steel 
reduced the competitiveness of Sydney as a steel-making site. 
New technologies developed. and the scale required for com
petitive production expanded. Operating costs of the tradi
tional methods increased, ànd the maintenance, repair, and 
replacement requirements of the Sydney plant grew. The Do
minion Steel and Coal Corporation (DOSCO), the British corpo
ration which operated the steel plant, announced in 1967 its 
intention to cease steel production in Sydney. Only the 
acquisition of the steel plant by the Province in that year 
allowed production to continue. 

In the late 19605 and early 1970s, the combination of 
favourahle market conditions, a strong spirit of cooperation 
between workers and management, and a low and constant coke 
cost gave rise to optimism about the future of Sydney Steel 
Corporation (SYSCO). A major investment program was under
taken to modernize and rehabilitate the plant. 
Unfortunately, the recent return of adv~rse market condi
tions, compounded with on-going difficulties associated with 
the aging and physical deterioration of the equipment, have 
undermined the viability of the plant. 

It has become clear that the prospects of returning the 
SYSCO operation ta its former levels of activity have dimin
ished. Although the life of the plant may be extended 
through careful management and repair, the most realistic 
long-term means of maintaining a basic steel-making industry 
in the region is through building a new, technologically ad
vanced steel complex. A provincial agency, CANSTEEL, was es
tablished to attract a modern, new steel plant to Cape Breton 
County. CANSTEEL has brought together a consortium of 
steel-making companies which are presently carrying out 
technical studies to determine the feasibility of establish
ing a new steel-making complex either on the urban site, the 
existing SYSCO site. or in a new location in the rural part 
of the county. 

The reg ion. therefore, faces three distinct possible fu
tures: • 

1.	 A new steel plant would be established in the rural 
part of the reg ion. 

2.	 A new steel plant would be established on the exist 
ing urban site in Sydney. 

J.	 No new steel plant would be attracted to the region 
and the ~xisting steel-making operation would be 
consolidated. 

Modelling Approach 

Puroose of the Model 

In order to assess the val idity o[ any mode!, it is necessary 
to	 have a clear understanding of the purpose for which it is 
to be used. The Cape Breton County SOcio-Economic Impact 
Model was constructed to aid in the preparation of a regional 
development plan. The model was not constructed to formula te 
policy, either economic or land use, but was intended to pro
vide a consistent and thorollgh tool to be used by policy mak
ers	 in estimating the impact of proposed pol icies. The model 
was	 designed essentially to answer the question. "What hap
pens if ... ?" 

Modelling Technique 

The Cape Breton Soclo-Economic Impact Model was constructed 
using Systems Dynamics, the computer simulation language de
veloped and initially applied at the Massachusetts lnstitute 
of Technology. The most widely known application of this 
particular modelling technique is the work undertaken by Pro
fessor J. Forester and his colleagues at MIT. Their work 
includes such well-known books as Limits to Growth, Urban 
Dynamics and world Dynamics. Over-t~years this mode!] ing 
technique has been used to analyze a wide range of problems 
in diverse fields. 

Systems Dynamics was selected as the modelling technique 
because it places a great deal of emphasis on developing 
model structure and hypothesizing both reJationships and 
feedback loops, rather than deriving statistical relation
ships from existing data. 

Statistical techniques work very weil when tl,e precondi
tions [or their use are satisfied: however, in the real 
world there are often inaccuracies in data, inconsistencies 
in measurement, and multi-colinearity. When the underlying 
assumptions of statistical analysis are isolated the results 
oE statistical estimation techniques can be misleading [41. 
In addition tü normal hazards, because most socio-economic. 
data are reported as a series, there is a strong temptation 
to derive high R2 by simply correlating a large number of 
time series variables with a particular dependent variable. 

From a policy maker's point of view the use of statisti 
cally derived models of social systems has two serious draw
backs: 

1.	 Diffi~~ to Explain Model Behaviour 

Once a calibrated mOdel with high R2 has been devel
oped, it is difficlllt to explain the forecast re
sults ta a policy maker in terms oE causal changes 
in the real world. 
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2.	 QiUicu.!.! to Id~!.!.!l the Influ~nce of Existing or 
Proposed PoliC1es 

Despite the fact that ~any social systems are influ
enced by man-made policies, the statistical model 
with the high R2 may not easily identi[y the impact 
of present policies or changes in policy. 

Although Systems Dynamics models do not guarantee better 
forecast results than statistically based models, the process 
of building them (with the emphasis on developing model in
terrelationships and feedback loops) provides the model 
builder and the policy maker with an insight into the forces 
which affect the system being modelled. 

The construction of System Dynamics models of this kind 
is mathematically akin to the construction of a differential 
eguation where the behaviour of one variable is directly or 
indirectly a function of itself. While it is sometimes pos
sible to solve by analytical techniques models of this kind 
with four or [ive variables, it is difficult, if not impossi
ble, to find an analytical solution when 50 to 100 variables 
are involved. 

Although mathematical analysis is of little use in solv
ing a large differential equation system, the digital com
puter provides an excellent tool for Iterative solutions to 
such equations. The computer finds the solution, not by so
phistication, but by pllre brawn - by simply calculating suc
cessively small incremental changes ln each variable. For 
example, the model is started oU at sorne time period (1961 
in our case) and then calculates successive values incremen
tally. The estimated values of key years are then compared 
to the actual historical data and events. If the model 
values are not near to the actllal values, the structure is 
then refined and the process is repeated. This entire pro
cess is repeated until actual and estimated values are judged 
to be sufficiently close to satisfy the requirements of the 
user. 

~~orm~on ~sed ~ !!!~ Nodel 

In order to develop a proper stucture, Systems Dynamics re
lies on the knowledge of those familiar with the system being 
modelled. The past experience and the insights of people 
knowledgeable in specific fields are given at least equal, 
and in sorne cases greater, weight in developing model struc
ture than hypotheses resulting from statistical analysis. ln 
Systems Dynamics Models the knowledge of policy makers or ex
perts is combined with other published information or data to 
arrive at the model structure. 

Structure of the Model 

The Cape Oreton County Socio-Economic Model was constructed 
in fourteen major module components (see figure 0J). Bach mo
dule consisted of a set of endogenous variable relationships 
and exogenous variable influences. The modules were devel
oped and tested initially in isolation until the structure 
and behaviour of the module was considered to be consistent 
with observed behaviour and/or expert knowledge. Testing of 
the modules consisted in making varying input assumptions re
gB[ding the behaviour of one exogenous variable and observing 

164a 

figure 1 
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MODEL BUIIJDING 

Figure 

PROCEDURE 

2 

Identify Key 

Va[.iab]~s :....-----

~ Required ~s 

purposp.~stabJ..ish 

of Model 

~ Ou to.put
 
T.denti Cy Key
 
PoUey
 

./ V<l.rié'btes That
 
/ ~rfeGt Output
 

Identify ~ 
PoUey Options 
From Expert ____________ 

l\.ùvisors --------.......
 
Idelltify cOllceptual......l- _ 
r-1odel structure '\ 
l\nd HodH\CS 1 

JNp.cesS'71ryt
 Revise If 

Review l,ogic 6. 

Hod"l SLruetur" 
With l\dvisors 

~ OE.'velop Functional ~........ _ 

Rela t lon s hips For l
r.aeh MC'du\e 

t
 
simul.<1t~ "'adule 
Behaviollr ____________R_C_v_J._se__. Jr ,,<••,",. 

~ 
l\ctual 8ehav.io\l[ of ~ RC'vie toJ r·1odull'? 

K<>y Variablcs DChavlur 

Connpc::l: "fadules 
In to ~f(l('\ ~ Î 

Necessary 

Behaviour 
Simulùte ~1odp.l Revise If

~ _J
R~vi.e\"" "1odel 
Behoviour 

~ 
Policy Tcslinq 

the resulting behaviour or the internai variables. Once ail 
or the component modules were considered to be behaving in an 
acceptable fashion, they were joined together and the overall 
model beh~viour observed. At this stage, sorne internnl rela
tionships were refined to track the observed behnviour of key 
variables more closely. 

Throughout lhe development of the model, the structure 
and behaviour of the modules were reviewed with appropriate 
provincinl staff persons and other expert advisors. The pro
cedure tllat was [ollowed in constructing the model is summar
ized in Figure 2. A brief summary of each module follows. 

Population Module 

This module used a variation of the component method to de
termine the population of the planning region. Population 
was calculated as a function of births, deaths, migration and 
aging. Two major populations were considered: the [esident 
population and the imported construction work force popula
tion. Six separate age groups were examined: 

o - 4 years 
5 14 years 

15 - 19 years 
20 - 39 years 
40 - 64 years 
65+ years 

These were used to estimate sucll variables as the elementary, 
junior and high school enrollment, labour force, and the sen
iour citizen age group. 

Migration Module 

The migration rate of the resident population was functional
ly related to relative change in three basic indicators: 

1. Labour Market Conditions 

2. Income Per Capita 

J. Housing Pr ices 

The relative value of these indicators was compared with the 
corresponding indicator in Ontario. Ontario was selected as 
the basis for comparison, as over ~O percent of past migra
tion from Cape Breton has been to Ontario. 

lIousinq Module 

This module estimates on an annual basis the housing require
ment of the region, compares the requirement with the exist 
ing housing stock, and determines both the building activity 
and relative Cape Breton housing price. lIousing completions 
were disaggregated into two categories: singie family and 
other. lIousillg requirement Was estimated from four factors: 

1. Household growth 

2. Desired vacancy rates 
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3.	 Undoubling 

4.	 Oemolition 

Growth in the number of households was a function of total 
population calculated in the population component and the 
average number of persons per hous~hold. 

Employment ~!odul~ 

In this module, Cape Breton employment was defined as the oum 
of employment in the following sectors: 

1.	 Ileta i 1 

2.	 Construction 

3.	 Primary 

4.	 Sysco 

5.	 Cansteel 

6.	 Residual - (government, oil-celated, and other em
ploymentl. 

Each of the employment estimates in the above sectors was ob
tained from the corresponding module. Non-resident construc
tion workers associated with the construction of major pro
jects were also accounted for in this component. In addition 
to aggregating total employment within the region, the module 
also estimates regional labour force, participation rate, and 
unemployment. 

The total estimated labour force was a function of two 
factors - the population in the labour force age group and 
the participation rate. The participation rate was, in turn, 
a function of two factors. The first was a variable to re
flect that, aIl other thlngs being equal, the labour force 
participation rate is expected to increase with time. This 
reflects lower birth rates and increasing numbers of working 
women. The l':conom ic Counc i lof Canada ha s deve 1oped projec
tions of the national participation rate in its Twelfth 
Annual Review 121 and these were used to derive corresponding 
trend forecasts for Cape Breton. The second factor influenc
ing the Cape Breton participation rate was local unemployment 
rates. If the rates are high, people who are unemployed for 
long periods of time have difficulty finding a job and final
Iy drop out of the labour force. This, in turn, tends to 
lower the participation rate. Similarly, if unemployment 
rates are low, jobs exist which encourage housewives and 
part-time workers ta enter the labour force, resulting in 
higher participation rates. 

Primarv Module 

This module was the moot simplified in the mode~. It repre
sented employment trends in three economic sectors: 
agriculture, fisherieo, and forestry. 

Retail ~odule 

This module determined, on an aonual basls, t~tal retail 

sales, retail employment, and retail space requlrements in 
the reg ion. Total retaU sales were der ived from the region
al income estimated in the Incollle Module. Retail employment 
and the demand for retaU space were eRtimated from total re
taiJ sales. 

Construction Module 

This module consolidated aIl of the huilding activjty which 
occurred within the region. The Five major elements of this 
module were: 

- Construction activity related to the new steel plant 
(Cansteel) 

Housing construction activity in the region 

- ConRtruction activity related to building of new thermal 
generating stations 

- Other construction 

ln addition to monitoring building activity, the module also 
determined the construction employment requlred in any one 
year to carry out such projects. 1~is "demand" was compared 
to "supply" to determine whether there would be in or out mi
gration of construction workers. The construction phasing 
for Cansteel and other large projects were exogenously deter
mined and could be used as pollcy variables. 

Sysco Module 

This module estimated the annual employment of the existing 
steel plant operation, production o( steel and consumptlon of 
Cape Breton coal. 

Coal Module 

This module estimated the coal work force necessary to meet 
the coal production requirements for local and external mark
ets. 

Cansteel Module 

This module estimated the Cansleel work force Ilecessary to 
match forecast sales, Since the construction of the plant 
will take many years, the steel producing capacity of the new 
plant acts as a constraint ta actual production. 

Income Module 

1~is important module computeo, on an annual basis, lhe total 
income of the region. Two types of incarne were represented 
in the module - earned income and transfer income. Both were 
treated in constant 1971 dollars. Earned income was a func
tion of the numher of jobs and the average wage rate. This 
average wage rate was a function of three factors. The Eco
nomic Council of Canada (21 has forecast that, even in con
stant dollars, earned income per employee will increase over 
time. ln the module this national trend was one of the fac
tors influencing earned income per employee in the Cape Bre
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ton region. (The employees in the major industries in Cape 
Breton are represented by iarge international unions accus
tomed to sophisticated wage bargaining.) The resulting wage 
settlements of these unions depends, in part, on the success 
that they experience in similar industries in other parts of 
Canada and the United States. Further, because of their im
portance in the Cape Breton economy, the salary settlements 
in the coal and steel industry have an indirect impact on 
wages paid in other sectors. 

The second factor influencing earned income per job re
lates to the local market conditions. When unemployment 
rates are high there are relatively high numbers of people 
competing for a small number of jobs, which would exert a 
downward pressure on wages. Alternately, when unemployment 
rates drop there are relatively few people competing for a 
growing number of jobs which can exert an upward pressure on 
wages. Since it is unlikely that short-term unemployment 
fluctuations would have a direct impact on the wage level, 
the wage levels were not adjusted instantly, but delayed by a 
two-year period. 

'~e third factor influencing income per job in the model 
was a variable to reflect the overall strength of the econo
my. Il was assumed that if the total number of jobs in the 
economy is above the historical average, the local economy 
would be expanding and iocal wage rates would be increasing. 
Similarly, if total employment was less than the historical 
average, the economy would be contractlng, resulting in a 
downward pressure on wages. 

There were six types of transfer payments directly re
lated to either demographic or economlc variables included in 
the model. These were: 

1.	 Old Age Pens ions 

2.	 Family Allowance Payments 

J.	 Labour Market Condition Transfer Payments (e.g., un
employment insurance) 

4.	 Manpower Training Allowances and Employment Programs 

~ .	 Weltare Payments 

6.	 Other Transfer Payments to Individuals 

Residual Eml2.!..Q1men!: Module 

The Residual Employment Module identified ali of the employ
ment not included in the Coal, Cansteel, Sysco, Construction, 
Primary, and Retail Modules. It included, for example, aIl 
civil servants, teachers and hospital workers; employees in 
the service, finance, insurance, and transportat ion sectors; 
as weIl as jobs created by special government programs and 
initiatives. 

~lunicip~ ~~~~'= Module 

This module was the largest and most complex in the 
Socio-Economic Impact Model. The module was designed to 
represent the existing finance system of a municipal unit in 
Nova Scotia. Duc to the complexlty of the municipal finance 
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system, the numerous changes made to its regulations. and the 
di[ficulty in obtaining comparative data for ext~nded peri
ods, the historical tracking of this module was beguu in 1971 
rather than 1961. 

There were two major elements in the municipal finance 
component - one which analyzed the aggregate finances of the 
seven urban commul,ities (Sydney, Sydney Mines. North Sydney, 
Glace Day, New Watertord, Dominion. and Louisbourg) and one 
which analyzed the municipal finances of the rural part of 
Cape Dreton County. Although dif[erent parameters were used, 
the structure of the two elements was identical. Each struc
ture contained five major components: 

1.	 Municipal Expenditures 

2.	 Grants ta the Municipality 

J.	 Rate of Florrowing 

4.	 I\ssessment 

~.	 Tax Revenue 

This module. unlike many of the others, is unique ta Nova 
Scotia and is not necessarily transterable ta another region. 
It is interesting to note that the complexlty of the module 
was determined entirely by the accumulation of marginal poli 
cy changes made in the municipal finance system over the last 
twenty years. 

Urban/Rura.! Disaggregation Module 

This module was used to disaggregate total regional forecasts 
to urban and rural areas. This component e1isaggregated popu
latIon, housing completion, housing stock and the requirement 
for housing, elementary school enrolment, junior high school 
enrolment, anel senior hlgh school enrolment. 

,	 The Migration Module 

.) 
I\s can be seen (rom the above descriptions. the scope and 
complexity of each module varied considerably. The level of 
complexity of each module was e1etermined by: 

il	 the importance of the sector in determining the beha
viour of the Cape Breton economy, 

ii)	 the degrec to which major changes were anticipated as 
occurring in a particular sector. and 

iii) the sectors in whlch federal. provincial or municipal 
governmcnt policy instruments would have the most di 
rec t imp-'lC t. 

ln order to illustrate the scope and cOlllplexity of the 
modules. we hilvc sel.ected migration as il topi.cal example for 
a more detailed discussion. 

ln	 the Eleventh Annual Review, the Economi.c Council of 
Canada IIJ suggested well-be~d equity [or inoividuals as 
basic goals for Canadian society. The recently rel.eased re
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port of the Council, ~lvi~ ~ether: ~ ~~~9l of ~~~on~! 
~is~ies [31, concentrates on the regional aspects of this 
question. The Council notes in its analysis that "there are 
some direct conflicts among the various goals of regional 
policy and between those and certai~ goals of national poli 
cy. It is impossible to achieve aIl the desirable objectives 
at once" [3, p. 17). In particular, the Council pointed out 
thaL: 

A reduction in unemployn,ent levels between regions may 
require an increase in wage differentials. 

- I\ttempts by individuals to improve their incomes throu<Jh 
relocation may conflict with the goals of population 
growth and cultural survival in the poorer regions. 

The Economic Council notes that, "at a deeper level the 
conflict is between the well-being of those who move and the 
well-being of those who remain." 

fn addition to cultural considerations, the tax burden 
on stayers may be increased by out-migration because young 
adults are disproportionately represented among movers. When 
they leave they no longer pay local taxes, and they take with 
them the fruits of the education paid for by the province in 
which they grew up. 1\ disproportionate number of those left 
behind receive government assistance in one form or 
another - medical care for the aged, housing assistance, wel
fare payments, and 50 on" (3, p. 201. 

The migration module, although not overly complex, is a 
very important control mechanism within the overall model. 
The module attempts to represent in a quantifiable manner the 
kinds of forces noted by the Economic Council. 

I\s was pointed out previously, the region's population 
was forecast using a modified component technique. The 
number of people in each age cohort was forecast as a func
tion of births, deaths, migration and aging. In many 
socio-demographic studies, a great deal of effort is placed 
on estimating and projecting birth and death rates, while 
relatively little effort is devoted to forecasting major 
migration patterns. Usually, however, migration is hy far 
the most volatile element of the population equation and has 
a major impact on the size of the future Ropulation. 

In the Cape Breton County Socio-Economic Impact Model, 
migration is tunctionally related to the relative changes in 
threc indicators: 

- labour market conditions 

- income per capita 

- house prices. 

Changes in the relative values of these thtee indicators 
determine net migration to, or from, Cape Dreton County. In 
each case, the Cape Breton indicator was compared to its cor
responding Ontario indicator. Ontario was selected as the 
basis for comparison because in the past the majority of Cape 
Bretoners have migrated to Ontar io (over 50 percent). 1'he 
concept of using relative measures is important. For exam
pIe, if economic conditions are equally aS had in Ontario as 
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in Cape Breton, then it is unlikely that, regardless of the 
absolute value of the Cape Breton indicator, there will be 
significant migration. 

The structure of the migration module of the model ls 
illustrated in Figure 3. 

The Labour Market Condition Ratio (L~ICR) was defined to 
be a measure of the comparative labour market conditions in 
Cape Breton and Ontario: 

J~~EMfW~BLFI\GlLMCR = (ONTEI1P) 1 (OLFAG) 

where CBEMP Cape Breton Employment 

CBLFAG Cape Breton Labour Force I\ge Group 

ONTEMP Ontario Employment 

OLFI\G Ontario Labour Force I\ge Group. 

Figure 3 
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In order to reflect the differences in both u~employment and 
participation rates, lahour market conditions were compared 
using the ratio of total employment and labour force popula
tion (population of 15 years and over). For Cape Breton, 
total employment was calculated in the Cmployment Component 
and a population in the working age groups was derived in the 
Population Component. The corresponding figures for Ontario 
were derived trom published Statistics Canada population 
forecasts uoing unemployment and participation rates forecast 
in the Twelfth Annual Review of the Economic Councll of Cana
da [21.-T~valüë-of the Labour Market Condition Ratio was 
uoed to determine the Labour Market Condition Multiplier 
(Ll1CM). This mul tipI ier was a measure of the change in mi
gration resulting from a change in relative labour market 
conditions. Oata which measures only the direct impact of 
labour market conditions on migration does not exist. In 
general, less migration was expected as the Cape Breton la
bour market improved relative to Ontario. 1\ series of hy
potheses were developed and tested in preliminary versions of 
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the model; these were adjusted untll the model su{'cessfuIJ Y 
tracked historical events. 

The second factor used to estimate changes in migration 
palte~ns was real disposable personal income per capita. 
This ratio (PCIR) was defined as a ratio of Cape Breton and 
Ontario income per capita and was used to estimate the impact 
of relative changes of income on migration. 

CBINCPC
PCIR = ODINCPC 

Cape Breton Income per Capitawhere C13INCPC 

Ontario Income Per CapitaODINCPC 

The Cape Breton Income Per Capita was calculated in the 
Income Component and the Ontario estimates were based on his
torical data and on Economie Councii of Canada projections. 
In general, out-migration was expected to decline as income 
per capita in Cape Breton approached the Ontario value. 
~gaJn, specific data relating the causal impact of changes in 
income on migration did not exist. As was the case with the 
labour market multiplier. the income migration multiplier hy
potheses were tested until the model successfully tracked 
historical data. 

The third factor influencing net migration waS derived 
from the IIouslng Component of the model. 'l'he IIouslng Reloca
tion Cost Ratio (IIRCR) was defined as: 

IIRCR (OllP - CPIIP) jCBINCPC 

Ontar io 1I0using Pc icewhere OllP 

Cape Breton "ousing PrieeCPflP 

Cape Breton Income Per CapitaCBINCPC 

rmCR represents a measure of the relat ivo: housing cost 
of relocating. normalJzed to reElect changes in income lev
els. In general. tL'e higher the 1I0tlsing Relocation Cost 
Ratio, the greater the barrier to migration. The Cape Breton 
1I0using Pr ice was calculated in the 110using Component module 
as a function of both the ~xisting supplyjdemand conditions 
in the housing market and the projected trend in overall con
struction costs. The Ontario IIousing priee was derived [rom 
CHIIC data and [orecasts puhlished by the Economic Counci.1 of 
Canada. 

Condition MultiIls waS the case for the Labour Market 
several aiternaplier and the Per Caplta Income Multiplier, 
Relocation Costtive hypotheses were tested for the 110using 
behaviour of theMultiplier. These were adjusted untii the 

mode! was salisfactory. 

These three indicators - labour market conditions. rela
tive incomes and housing relocation costs - were then aggre
gated to estimate the net migration ta, or [rom. ~pe Breton 
as a percent of the total population. Total migration was 
then distrlbuted among the various age groups to reflect the 
fact that the migrants are not evenly distributed but tend to 
be concentrated in the 18 to 24 age group. 

In this way. the forces affecting migration' in Cape Bre
ton were endogenized and made partly dependent on changes in 

) 

the local economy. In the case of ail three factors a(fect
ing migration, a hypothesis waS <leveloped to relate either 
the 1I0using Relocation Cost Ratio, the Per Capita Income 
Ratio, or the Labour Market Condition Ratio to migration. ln 
general. the ratios operate within a relatively narrow range; 
however, during the testing and development of the model, 
pol (cies which resulted in extreme in- or out-migration were 
deliberately constructed for "destructive" testing plHposes. 
The renults of these test runs helped to refine the migration 
hypotheses at the C'xtreme ranges. In general. the nearer the 
ratios were to Canadian averages, the less likely was migra
tion to occur. In ,order to reOect the fact that some Cape 
Bretoners return to the region when local economic conditions 
improve. even though the average income levels and local job 
market are less appealing than those in Ontario, some 
in-migration was hypathesized ta accur before the Cape Breton 
estimates actually reached those of Ontario. 

Policy Test ing 

The Cape Breton socio-Economic Impact Model evolved during 
the development of the Draft Cape Breton County Regional 
Plan. The model was used interactively; first, to determine 
the impact of the three possible futures: 

~ new steel plant located in the rural part of the 
reg ion 

~ new steel plant located in Sydney 

No new steel plant. 

The model was used as a tool to test, under each of the 
three alternative futures. the implications of continuing ex
isting policies and the possible effects of new policies. 

'l'he key assumptions used in the policy testing analysis 
are summarized in Table 1 (assuming a continuation of exist
ing pol icies) and Table 2 (for pol ic les that are recommended 
in the Reg ional Plan). 

In addition to 'these detai led policy assumptions. there 
were a number of other assumptions. largely relating to 
C'xternal conditions beyond the control of elther the munici
pal or provincial government. which were assumed [or ail 
three futures, both with and without the reco®nended Plan 
policies. For the most part, these assumptions were tied di
rectly to existing forecasts prepared by agencies such OS the 
Economic Council of Canada and Statistics Canada. 

The forecast results. assuming existing pol icies, were 
reviewed by the planning team to identlfy possible future 
problems. Based on the perceived future problems and objec
tives, new policies were identified by the planning team. 
Theze new policies were subjected to the normul qualitative 
evaluation as wel1 as testing in the mode!. Eventual.ly, a 
collo:ction o[ prime objectives and policies emerged for in
clusion in the recommended plan. 

Model Resu' ts 

'l'here are approximately seven hundred variables in the Cape 



KEY .l\SSu"MPI'WNS USED IN ALTERNATIVE FUru"RES WITH EXISTE'iG POLICoIES AND CONTROLS 

..... 
No New Steel Plant -.J 

Olaracteristic New Steel Plant in COunty New Steel Plant in Sydney Consoriàation of Existing Plant -'" 

Coal 

Cansteel Steel Plant 

SYSCO 

Government Employment 

Primary Sector Employment 

Special Job ~reation 

lnit.iatives 

Equal izeà Assessnent 

Location of ~ew Housing Units 

..... 

:·:unici9al Bor rowing Reçuired 
Eor New Housing Units 

Cansteel èiunicipal Taxes 

SYSC0 Municipal Taxes 

Ex?2Dsion of coal production 
to 4 million tons/year by 1981. 
Portion of total sales to new 
steel plant. 

Site construction starts in 
1981 and terminates in 1990. 
Phase l production begins in 
1987 and Phase II production 
by 1991. Plant capacity is 
4 million metric tons. 

Phase down starts in 1981 to 
a 400,00 ton rail mill 
ernploying 500. 

Governrnent ernployment rises 
from 4,980 in 1976 to 5,450 
in 1991. 

Employment in the primary 
sectors continues to decline, 
al though at a slower rate 
than in the pasto 

~o special job creation 
initiatives. 

Property tax base is con
verted to an equalized basis 
by 1986. 

Because of the Gabarus loca
tion proportionately more 
houses located on unserviced 
land outsièe the àevelopment
boundary • 

Expansion of coal production 
to 4 million tons/year by 1981. 
Portion of total sales to new 
steel plant. 

Site construction starts in 
1981 and terminates in 1990. 
Phase l production begins in 
1987 anë Phase II oroduction 
by 1991. Plant caPacity is 
4 million metric tons. 

Phase do~n starts in 1981 to 
a 400,000 ton rail mill 
ellploying 500. 

Government ernployment rises 
from 4,980 in 1976 to 5,450 
in 1991. 

Employment in the primary 
sectors continues to àecline, 
although at a slower rate 
than in the pasto 

No special job creation 
initiatives. 

Property tax base is con
verted to an equalized basis 
by 1986. 

The proportion of new houses 
built outsiàe of the develop
ment bounàary will continue 
at its present level. 

Expansion of coal production 
to 4 million tons/year by 1981 
regardless of steel-making 
requirements. 

Not applicable. 

Phase down starts in 1981 to a 
400,000 ton rail mill employing 
500. 

Government employment rises from 
4,980 in 1976 to 5,450 in 1991. 

Employment in the pr imary 
sectors continues to decline, 
although at a slower rate 
than in the pasto 

No special job creation 
initia1:ives. 

Property tax base is converted 
to an equalized basis by 1986. 

The proportion of new houses 
built outside of the development 
boundary wil±' continue at its 
present leve . 

Remain at existing levels. 
A~roximately $3,00G/unit 
in the county and S750/unit 
in the urban areas. 

$.825 million per year paid 
to the Municipality of the 
County of Cape 8reton De
ginning in 1983 rising to 
$1.1 million per year in 1986. 

Municipal tax revenue in 
Sydney drops by $850,000 
in 1981. 

~ain at existing levels. 
Approximately $3,000/unit 
in the county and $750/unit 
in the urban areas. 

$.825 million S'er year paiè 
to urban areas beginning in 
1983 rising to Sl.l million 
per year in 1986. 

"'un ic ioal tax revenue in 
Sydney'drops by $850,000 
in 1981. 

Remain at existir~ levels. 
Approximately $3,00G/unit in 
the county and $75ù/unit in the 
urban areas. 

Not àpplicable. 

Municipal tax revenue in Sydney 
drops by $850,000 in 1981. 

..... 
-.J 
~, 



KEY I\SSUMPI'IŒS USED Il' ALTERNATIVE fllI'li"RES fiITH RECCMMENDED POLICIES AND CONTRCLS 

Character istic New Steel Plant in County New Steel Plant in Sydney 
No New Steel Plant 
Consolidation of Existing Plant 

l-' 
-.J 

'" 
Coal Expansion of coal production to 

5 ~illion tons/year by 1981. 
Portion of total sales to new 
steel plant. 

Expansion of coal production te 
5 million tons/year by 1981. 
Portion of total sales to new 
steel plant. 

Expansion of coal production to 
5 million tons/year by 1981 
regacdless of steelmaking ce
quieements. 

Cansteel Steel Plant Site construction starts in 
1978 and terminates in 1989. 
Phase 1 production begins in 
1985 and Phase II production 
by 1989. Plant capacity is 
4 million metric tons. 

Site construction starts in 
1978 and terminates in 1989. 
Phase 1 production begins in 
1985 and Phase II production 
oy 1989. Plant capacity is 
4 million metric tons. 

Not applicable. 

SYSCO Phase down starts in 1986 
ta a 400,000 ton rail mill 
employing 500 people. 

Phase àown starts in 1986 
te a 400,000 ton rail mil1 
emp10ying 500 people. 

Phase down stacts in 1986 to 
a 400,000 ton rail mill 
employing 500 people. 

C~vernment Employment Government employment rises 
from 4,980 in 1976 te 5,450 
in 1991. 

Government employment rises 
from 4,980 in 1976 ta 5,450 
in 1991. 

Government employment rises 
from 4,980 in 1976 to 5,450 
in 1991. 

Primary seccor Employment Employment in the farming and 
fishing sectors stabilizes at 
their 1976 levels. Employ
ment in the forestry sector 
rises to reflect increaseâ 
err~hasis on wood processing. 

Emp10yment in the farming and 
fishing sectors stabilizes at 
their 1976 1eve1s. Employ
ment in the forestry secter 
rises to reflect increased 
emphasis on wood processing. 

Employment in the farming and 
fishing sectors stabilizes at 
their 1976 leve1s. Employ
ment in the forestry sector 
rises te ref1ect increase6 
emphasis on wood processing. 

Special Joo Creation 
Initiatives 

A total of 2,400 new jobs 
~ould be created by 1991 
2,000 related ta off-shore 
oil and 400 in other sectors. 
Special manpower training 
prageams to rnaxilnize the 
~articipation of cape Breton
ers in the construction of 
cansteel. 

A total of 2,400 new jobs 
wou1à be create6 by 1991 
2,000 related to off-shore 
oil and 400 in other secters. 
Special manpower training 
programs to maxilnize the 
participation of cape Breton
ers in the construction of 
Cansteel. 

A total of 2,400 new jobs 
would be created by 1991 
2,000 related ta off-shore 
ail and 400 in other sectors. 

~qualiZe6 Assessment 

Location of New HoGS ir':g ünits 

~unicipal Eorrowing Requireâ 
Eor New Housing ünits 

C~,steel Municipal Taxes 

SYSCC Municipal Taxes 

Property tax base is converteâ 
ta an equalized basis by 1986. 

Regional Plan implemented in 
1977. 90% of new units built 
on serviced land within the 
development boundary. 

Because the Reg ional Plan 
would encourage new :ocmes ta 
be built on land that is al
ready serviceà, the cast of 
growch ta ~~e Municipality 
of the County of Cape Breton 
would decrease ta Sl,900/unit. 
Borrcwing per new unit in the 
urban areas would be $500. 

Municipal tax payment phasir~ 
proportionate to completed 
construction. Total taxes 
paid by 1991 = $4 million. 
This tax revenue is shared 
$2.68 million ta ~'e urban 
municipalities and S1.32 
million to the rural munici
pality. 

SYSCO tax payments to Sydney 
decrease by $200,000 in 1984, 
$400,000 in 1985 ar~ S850,000 
in 1986. 

"- -

Property tax base is converted 
te an equalized basis by 1986. 

Reg ional Plan implemented in 
1977. 90% of new units built 
on serviced land within the 
development boundary. 

8ecause the Regional Plan 
~uu1d encourage new homes ta 
be buil t on land that is al
reaèy serviced, the cast of 
growth to the Municipality 
of the County of Cape Breton 
would decrease to $1,900/unit. 
Eorrowing per ne., unit in the 
urban areas would be $500. 

Municipal tax payment phasir~ 

proportionate to completed 
construction. Total taxes 
paid by 1991 = $4 million. 
This tax revenue is shared 
$3.4 million to the urban 
municipalities and $.6 
million te the rural munici
pality. 

SYSCO tax payments to Sydney 
decrease by S200,000 in 1979, 
$400,000 in 1980 and $850,000 
in 1981. 

r_ 

Property tax base is converteà 
ta an equalized oasis oy 1986. 

Reaional Plan imDl~~enteà in 
1977. 90% of ne~ units built 
on serviced land within the 
development boundary. 

aecause the Regional Plan 
would encoutage new homes ta 
be built on lar.d that is al
teady serviced, ~~e cost of 
sro~th to L~e Munici~ality 

oi the County of Cape 8reton 
would decrease to Sl,900/unit. 
Eorrowing per ne., unit in the 
urban areas <.KJuld be $500. 

~t applicable. 

SYSCO tax ?ayments co Sydney 
dec~ease bv $200,000 in 1984, 
$400,000 i; 1985 and $850,000 
in 1986. 

l-' 
.-J 
-.J 
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Breton County Socio-Economic Impact Model. In order to pro
vide some insight into the difference between each of the 
possible futures under existing and proposed policies, Iole 
have selected seven variables as key indicators. These are; 

- population 

- labour force 

- unemployment rate 

- rnigrat ion 

- total income 

- housing construction 

- municipal taxes per household 

~ulatiQ!:l 

Total population in the Cape Breton region was remarkably 
constant from 1961 until 1973-74, hovering around 130,000 
persons. Since 1975, there appears ta have been a sharp and 
rapid decline in the population of the region. ln general, 
the estimated population resulting from the recommended poli
cies was slightly higher than if existing policies were ta 
continue. The total population of the region in 1991 WOu Id 
be approximately the same, whether the new steel plant were 
located in the county or on the existing Sysco site. 
Ilowever, even with the new steel plant, the anticipated level 
of population would be somewhat below that experienced in the 
19605 and early 1970s. Without the establishment of the new 
steel plant, the economic base would not be able ta support 
the existing population and, by 1991, the population would be 
considerably lower than it is at present. 

Labour l'oree 

Thc pattern i llustrated for total labour force is somewhat 
different from that illustrated for total population. While 
population remained constant over much of the period from 
1961 to 1973, the labour force has been growing continuously 
and guite rapidly. The growth in labour force reflects the 
entrance of the post war baby boom into the labour force age 
group. If the recommended policies are adopted, the total 
labour (oree will be somcwhat higher than if present policies 
continue. IIgain, the location of thc new steel plant in the 
Cape Dreton region is not expected to have a significant im
pact on the size of the total labour force. 1I0"ever, if the 
new steel plant is not built, the size of the labour force 
will .be considerably smoller than if a new steel plant were 
to be constructed. 

Un~llle.!.-~~~.t: Ral:.-": 

1~e unemploymcnt rate in the Cape Dreton Socio-Economic Im
pact Model was calculated in two steps. l'irst, the total 
number of people employed was subtracted from th~ estimated 
labour force ta estimate the total number of people unem
ployed. This figure was then divided by the estimated labour 
force ta der ive the unemployment rate. The modeI appears to 
h2ve tracked this volatile indicator exLremely weIl. The 

model indicates that dur ing per iods of heavy construction re
lated ta the new steel plant, unemployment rates for Cape 
Breton would be guite 10101 (under 10%). 1I0wever, as construc
tion finlshes, the unemployment rate would creep up ta what 
appears to be an eguillbrlum value. This long-run equilibr i
um level appears to be around 12%, if existing policies are 
allowed ta continue, and slightly over 10% if the recommended 
policies are adopted. The model Jmplles that this equillbri
um level will occur whether or not a new steel plant ls 
bullt. In effect, the jobs created by Cansteel would largely 
replace jobs that were lost because of the phase-down of 
Sysco. The model lndlcates that if addltlonal jobs are cre
ated fewer workers would leave Cape Dreton, whlch, in turn, 
would tend ta stabilize the unemployment rate. Simiiarly, if 
the unemployment rate exceeds the equilibrium level 
out-migration increases, again stabillzing the unemployment 
rate. IIlthough the unemploymenL rates would dip below their 
eguilibrium levels during the construction of a steel plant, 
they would return ta their eguilibrium levels once this peri
ad of very heavy construction ends. 

!!.!~tion 

Migration is an extremely volatile variable. It is guite 
sensitive to labour market conditions, relative income levels 
and housing relocatlon costs. On a five year basis, the 
model appears ta track past conditions guite weIl. If Can
steel is built, the model indicates that there will be a 
period of in-migration during the construction phase. If 
Cansteel is not constructed, heavy out-migration is expected 
ta continue for the next several years, levelling off at a 
more moderate level as the region adjusts ta a more limited 
economic base. Regardless of whether Cansteel is construct
ed, the model implies that there will he guite heavy
out-migration for the next few years. 

It is interesting to note that during one of our "des
tructive" testing sessions, Iole arbitrarily assumed that poli
cies would be adopted which would double the normal rate of 
out-migration. The model indicated that there would be a 
sharp increase in out-migration for a year or two following 
the Implementation of this policy. lifter a time, however, 
the heavy out-migration would depress the housing market, 
lowering the housing price and Increaslng the Houning Reloca
tIan Cast Ratio. Residents would become reluctant or unable 
ta sell their homes, and this would act as a power fui con
straint ta continued out-migration. The 10ng-run impact of 
this type of policy, thus, appears to be marginal. 

Income 

1
Total personal disposable income, in constant 1971 dollars, 
rose from 5215 million in 1961 to 5401 million in 1976. This 
was in spite of a stable economic base and the fact that 
total employment increased by only slightly over 2,000. This 
increase in income was mainly the result of two factors; 

l' 

1 
increased transEer payments to individuals by aIl levels of 
governments; and an increase in average earned income per 
employee which exceeded inflation. Recause the Se trends are 
projected to continue, total income in the region was fore
cast ta increase under each of the alternative futures. The 
location of Cansteel does not have a significant impact on 
total income in the region: however, as expected, the deci
sion to build or not ta build does have a signlficant impact. 
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If exlsting policies continue, total personal disposable in
come 15 forecast to ceach 5726 million by 1991 if a new plant 
is built, and 5633 million if it is not. If the recommended 
policies were adopted. regional income would increase to 5800 
million and 570U million respectively. 

!.!ousi!l~ Constructi~ 

Since 1975, there has been a sharp decline in the number of 
housing completions. 1'his trend is projected to continue for 
the next two to three years. If a new steel plant is con
structed. there will be a marked increase in housing activi
Ly. 1'his will partlally renect the construction of houslng 
units for people migratlng to the reglon for work during the 
construction phase. Increased construction will be particu
larly high in the early 1980s. lifter the peak construction 
period for the new plant is over, housing activity will de
cline sharply to very low levels. Under the existing poli 
cies, the peak construction activity would be high and not 
recover alter the mid-1980s. Under the recommended policies, 
the peak construction activlty is stretched out over a longer 
perlod and sorne construction resumes after the mid-1980s. If 
no new steel plant is constructed, new housing construction. 
will virtually cease by about 1901. 

Munici~ 'l'ax~~ Per 1I0usehoid 

'J'he decl ine in average tax per household in bath the urban 
and rural areas in constant dollars between 1974 and 1977 is 
due ta the provincial policy of absorbing an increasingly 
larg~ proportion of the residential share of education coots. 
'j'his pol icy has now reached its limit (100%) and will not 
pick up any further of the municipal share of the cost of 
education, Mnnicipal taxes are expected ta increase in the 
future due to the implementation of equalized assessment and 
due to an increase in the cast of non-shareable public ser
vices. Under the recommended policies, municipal taxes per 
household are reduced for bath urban and rural areas. Urban 
areas generally would experlence the more significant 
savings. 

Conclusions 

In addition ta providiny the authors with an extremely inter
estlng challenge, the development of the Cape Breton 
Socio-Economic Impact Model brought home sorne important con
clusions about model building. 

1.	 Need !~ De~eloE Models which Polic}' Makers Can 
Understa!~ ~nd Use 

/II though mathemat ical modell ing techn Igues continue ta 
improve and develop, policy makers are findlng it 
increasingly difflcult ta understand and use models. 
'J'here is an urgent need to adopt a model~ ing approach 
which is versatile and capable of handling complex prob
lems but is, at the same time, understandable and rele
vant ta policy makers. If the gap is not breached model 
makers may find themselves increasingly building models 
for their own sake rather than assisting in solving 
gending problems. 

lOt 

2.	 !:!~ed ta Q.~!.2E More 'l'imely !!S'j.~'!"'~ 

Regardlc5s of whether a model can be understnod by a 
policy maker or not. it is of .Little use if i.t: cannat be 
operationalized within the time that il policy decision 
must be made. There is a n~ed for developing modelling 
mcthods that are practicable wlthin the tlme frame of 
policy decisions. 

3.	 Need ta DeveloE ~ Modular ~EPr..oach .!:...~ ~ional Modellin. 

Just as the modular approach ta model building can be 
very use fui in single projects, there i5 no reason why a 
similar modular approach could not br,> applied ta a w.hole 
discipline. Interchangeable modules of varying complex
ity, vetted and approved through experience, could 
become the new alphabet of Regional Planning. These mo
dules could he u5ed as flexible building blacks ta as
sist model builders and policy makers in constructing 
parts of, or cntire, models. 
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