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SUMMARY

In addition to its responsibility for identifying, protecting
and nmanagi ng exanples of the country’s natural and cultural heritage,
Parks Canada is also interested in finding out about the inpact of its
activities on the Canadi an econonmy. For the past several years, Parks
Canada has therefore nmade use of a nunber of economic inpact nodels,
including Statistics Canada’ s national input-output nodel and the regiona
"Tiebout™ nodel .

If the econonmic inpact of capital projects on the provinces is
to be identified, another nodel should perhaps be introduced. |Instead of
being substituted for work to date, it should rather add refinenents to
exi sting know edge concerning economc inpacts

The Statistics Canada |nter-provincial |nput-output Model

The approach recommended for evaluating the provincial inpact of
capital projects is based on the Statistics Canada inter-provincial
i nput —out put nodel, which is developed fromthree sets of tables. The
first describes the supply position, showi ng the output of each commodity
by industry and province. The second presents the demand position,
showi ng sectoral use of each conmmodity (industries, households
governnent, etc.) in each province. The last of the three sets of tables
describes inter-provincial flows for each of the goods and services.
Taken together, the tables provide a very detailed account of Canada’s
econony.

Using the three sets of tables, Statistics Canada estinmates a
series of input-output coefficients, which relate production in a given
industry to the industries providing it with the required inputs, whether
or not they are in the same province. Qher coefficients, such as
enpl oyment or income coefficients, are then conputed. Al the
coefficients together become the substance of the nmpbdel, and they nmake it
possible to track the effects of an increase of x dollars in demand for a
specified comodity through the econony.

The Statistics Canada inter-provincial input-output nodel
neverthel ess has a number of weaknesses and limitations that nust be taken
into account. The first has to do with the quality of available
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statistical data for sone industries, especially the service industries,

for which there are either only fragmentary data or none at all, |eading
statisticians to estimate the data using on the basis of the national
model .  There are also no data available on inter-provincial trade flows

for services. To make the nodel work, Statistics Canada had to make a
nunber of assunptions concerning such flows. Mreover the structure of
the nodel is based on a number of assunptions that limt its useful ness,
such as assunptions about the input utilization ratio, the absence of
dynam c effects and econonies of scale, etc. Finally, since the nodel is
based on 1979 data, it nust be assuned that there have not been any
structural changes in the economy since 1979.

Despite these shortcomi ngs, the nodel remains a valuable tool
for evaluating the economic inpact of capital projects. Although
Statistics Canada was aware of the limtations of inter-regional input-
output models, it found them preferable to the available alternatives, and
devoted considerable resources to the task of developing the nmodel. The
| atest version of the inter-provincial input-output nodel, for exanple,
took over two years to prepare.

Using the Statistics Canada Inter-provincial |nput-output Model

The input-output coefficients are used for econom c inpact
analysis.  Economc inmpact is defined as total benefits in all sectors of
the provincial economes resulting from specified expenditures.

Three types of economi c inpacts have been identified: direct,
indirect and induced. Direct inpacts relate to the sectors or industries
involved in the process of inplenenting project structures or components
while indirect inpacts have to do with the industries that supply inter-
nmedi ate products to industries directly involved in the project. Finally,
househol ds, by reintroducing their wages into the econony in the form of
purchases of all kinds, are the source of induced inpacts.

The nodel conputes economc inpact in ternms of several
aggregates, including labour incone, GDP and enploynent. Labour incone is
the sum of worker wages and sal aries, supplenentary labour incone and net
i ncome of wunincorporated businesses. If net income of incorporated
busi nesses is added, the total is the gross domestic product (CGDP). CDP
is the difference between the value of goods and services produced and the
val ue of goods and services purchased and used to produce the former.



Empl oyment refers to the number of person-years generated by a specified
expendi ture. Direct, indirect and induced inpacts are identified for each
of these three aggregates.

Let us take a capital project like the construction of a visitor
reception centre in Alberta as an exanple. The nodel estimates the
direct, indirect and induced inpacts on labour incone, GDP and enpl oynent
in Alberta and in the other provinces. To do these estinates, however, it
must be decided whether or not the project’s direct inputs are to cone
wholly or partly from Al berta. Statistics Canada offers two alternative
approaches . In the first, goods are supplied only by the province in
question while in the second, provinces producing goods for the province
of inpact are included. A proportion of production may therefore cone
fromthe province of inpact as well as fromforeign countries. The conpu-
tation is based on the inter-provincial flows matrix. Since the Parks
Canada capital investment policy is to encourage production of goods and
business in the target province, the “goods supplied wholly by the
province” alternative will be adopted wherever possible.

The inter-provincial nmodel can be used in a nunber of different
ways , some of which are nore conplex than others. Since Parks Canada will
be undertaki ng a nunber of capital project inpact studies over the next
few years, it appears reasonable to adopt a sinple procedure

The approach finally adopted is based on a series of inpact
tables resulting from inter-provincial input-output nodel sinulations. O
the nodel’'s 602 conmodity categories, eight were identified as being
appropriate to cover nost of the goods included under Parks Canada capita
projects. Mist such goods can be produced and supplied by the industries
within each province. For each of these eight goods is a corresponding
i npact table showing direct, indirect and induced inpacts, as well as
total impacts, for the purchase of the good in question in each inpact
province, in terms of labour income, GDP and enployment. Total inpacts in
terns of labour incone, GDP and enploynent are also given for all other
provi nces together.

It should be pointed out that the approach was designed to
eval uate the econom ¢ inmpact of capital projects such as building roads,
visitor centres, canpgrounds, etc. The results of such an approach relate
solely to capital expenditures and do not include econonic inpacts
relating to the operation and maintenance of the structures in question or
to additional visitors attracted by such facilities.
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There are four stages involved in the approach adopted. The
first requires determning all project costs that must be taken into
account. 1t identifies the cost of each structure or component rather
than the cost of all materials required by the project. 1a the second
stage, each conponent is placed in one of the eight goods and services
categories used in the approach. The anpunts entered under each category
are then totalled. Every capital project is thus measured by the sane
standard goods and services. The third stage involves exam ning the
impact tables to identify the coefficients needed for the inpact study for
each commodity included in the project and for the province in which the
project is to be undertaken. Finally, the fourth phase involves doing the
econom ¢ inpact calculations for labour inconme, GDP and enpl oyment. It
applies the coefficients identified in stage three to the anounts
estabLished in stage two. The results of all these operations nust then
be totalled to obtain total inpacts.

The calculation for enployment is longer. The value of produc-
tion will have increased between the nodel's 1979 base year and the year
in which the inpact study is carried out. Since enploynent generated is
cal cul ated using the “enployment/value of production” ratio, production
data must be adjusted for the year in which the model is applied if job
creation is not to be overestimated.

The index used for this adjustment is Statistics Canada s “out-
put price index of non-residential construction: institutional building”,
which is the index that nost accurately reflects the increase in the value
of producti on.

Exanpl es of Approach Applications

The proposed approach was applied to a number of Parks Canada
capital projects currently being reviewed, inplenented or both. The
exanpl es, which cover different projects carried out in different
provinces in various years, show how the approach works. The six exanples
are described in chapter 3; the reader may refer to section 3.1 for the
first of the six exanples.

The last exanple requires further comment. It involves
simulating a given project for each of the ten provinces in order to
identify differences in economc inpacts anong the various provinces
Carrying out the exercise shows that the inpacts on GDP and enpl oynment



vary significantly from one province to another. The inpact is greater in
the more highly industrialized provinces and, conversely, lower in th,
l ess industrially devel oped provinces.

Conput eri zati on of the Approach

In order to facilitate using the proposed approach, a computer
program for the nodel has been devel oped. Running it requires no
programm ng know edge, and it allows the user to estimate the economc
i mpact of capital projects much nore readily. The programidentifies the
coefficients needed for the evaluation and for subsequent calculations in
stages two and three of the approach. A programtutorial session is
described in chapter 4.
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| NTRODUCTI ON

While protecting Canada’s natural and cultural heritage and
encouragi ng public understanding and appreciation of this heritage with a
view to leaving it uninpaired are basic objectives of the Parks Canada
program Parks Canada is also interested in the econonmic inpact of its
activities. In recent years, Parks Canada has therefore introduced a
nunber of econonic inmpact nodels and applied themto its activities. For
the program as a whole, the Statistics Canada input-output nmdel has been
used on a nunber of occasions to evaluate national inpact. The "Tiebout™
approach has also been used to identify the local econom c inpact of sone
current capital projects and parks.

In order to be able to better identify the economic effects
generatad by the Parks Canada program an approach using provinces as the
geographical units could be established. Such an approach, far from
replacing the work already carried out in this area, would add to and
conpl ement avail abl e know edge on econonmic inpacts. This report describes
such an approach; it is based on the Statistics Canada inter-provincial
i nput -out put nodel. Unlike the national input-output nodel, which
eval uates the economc inpact of the whole program the approach recom
mended here is designed to estimate the Inpact of specific capita
projects such as building a visitor reception centre or a road. The
resulting economc inmpact is associated only with infrastructure
construction, and does not include inmpacts related to the operation or
mai nt enance of the structures in question or to additional visitors
attracted by such facilities.

The report has four chapters. In the first, the interprovincial
i nput -out put nodel is described and analyzed. In the second, a sinple
nethod for using the nodel is described. 1In chapter three, severa
exanpl es of how the approach can be applied are given. Chapter four
devel ops a computer version of the approach. Finally, the report should
give the reader a practical understanding of the Statistics Canada
i nter-provincial nodel



CHAPTER 1

DESCRI PTI ON OF THE STATI STI CS CANADA
I NTER- PROVI NCI AL | NPUT- OUTPUT MODEL

There are several nodels available for evaluating the econonic
i npact of capital projects in specific provinces. The best known of
these, and certainly one of the easiest to use, is the input-output
nodel .  Many input-output nodels are used in Canada s provinces, but they
are so expensive to construct that only a few provinces - Nova Scoti a,
Quebec, Alberta and British Colunmbia - have produced operational
versions . Although all the data required for them come from Statistics
Canada, there are differences in their design, such as different industry
classifications, different equations, etc., which may sonetimes nmeke them
i nconpati bl e.

Statistics Canada has its inter-provincial input-output nodel
Unlike the provincial nodels, it was designed specifically to take trade
flows of goods and services anong the various provinces into account.
Moreover all provinces are included and the results are standardi zed

For these reasons, and because the Parks Canada program is
national in scope, the approach put forward in this report is based on the
Statistics Canada nodel. This chapter will give a brief overview of the
configuration of the nmodel, as well as its main characteristics and
limtations.

1.1 Structure of the Model

It is worth noting at the outset that the format used for the
inter-provincial nodel is an extension of that used for the nationa
input-output nodel. It is virtually a national nodel broken down into
various regions.

In the inter-provincial nodel, there is no direct correspondence
bet ween commodities and sectors: a sector may produce nore than one
commodity and a commodity nay be produced by nore than one sector. In
fact, the number of commodities is higher than the nunber of sectors. The
construction industry is nevertheless the exception to the rule, with each
sector producing only one comodity and with each commodity produced by
only one sector.



At the highest Level of disaggregation, the Statistics Canada
inter-provincial nodel identifies 191 industries and 602 goods and
services. At the highest aggregation level there are 16 industries and 49
goods and services. Eleven regions are represented: the ten provinces,
with the two territories conprising the eleventh region. The follow ng

charts describe the structure of the nodel

CHART 1

Production of Goods and Services by |ndustry and Province
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Chart 1 shows the supply aspect of the nmodel. Goods and
services are produced by industries in the provinces in question or
inported fromabroad. The total of each row, by province, represents the
total production of each conmmodity, while the total of each colum, by
province, represents the output of each industry.
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Chart 2 shows the utilization of goods and services by indus-
as well as final demand for the provinces. For industries, this
utilization of goods required for production of other goods; for
demand, it means final consunption by consumers, governnent, etc.
the previous chart, a sub-chart corresponds to each province. The
for each row gives total utilization of each good by all industries
he province’s final demand, while the total for each colum

indicates the utilization of all goods by each industry.

CHART 2

Uilization of Goods and Services
by Industry and for Final Denand, by Province
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To conplete the structure of the model, Statistics Canada added
to it a series of inter-provincial trade tables like the one illustrated
in chart 3. The rows show the destination of in-province production of a
specified comodity while the colums trace the origin of a given com
modity used in the province. For each of the goods and services included
in the nodel there is a corresponding inter-provincial trade table.

CHART 3

Interprovincial Trade in a Specified Good
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The three series of tables provide a very detailed accounting of
the Canadi an econony. Using these tables, Statistics Canada estinates a
series of “input-output coefficients”. These associate production in a
given sector to the sectors supplying it with the inputs needed for
production. More specifically, each of these coefficients indicates the
quantity of input coming fromsector n of region j purchased per dollar of
output by sector mof region i. Statistics Canada then computes ot her
coefficients, e.g. to relate enploynent or labour income to the output of
each commodity or industry in each province.

These coefficients taken together in fact form the substance of
the inter-provincial input-output model. They nake it possible to nonitor
through the econonmic systemthe effects of an increase of x dollars in
demand for a specific good for a specified province, while at the sane
time indicating income generated and jobs created

1.2 Limtations of the Model

Al'though the Statistics Canada inter-provincial input-output
model is an excellent tool for economic analysis, there are a nunber of
limtations that nust be taken into consideration when using the nodel
There are thus inaccuracies in the input-output coefficients resulting,
for example, fromthe sinple structure of the nodel, the use of arbitrary
accounting conventions and the quality of statistical data.

To begin with the latter, there are no statistical data on
inter-provincial trade flows for services. To nake the nodel operational
Statistics Canada identified two types of services: |ocal services
(personal services, construction, retail sales) and national (finance
transportation, wholesale trade). Statistics Canada assumes that “local”
services were produced and used within the province; for nationa
services, it used trade in manufactured goods as an indicator of service
flows .

Some data on the utilization and production of goods and
services by industry and province (see charts 1 and 2) are also unavail -
able. Statistics Canada therefore weighted the national data using tota
regi onal production for the sectors in question to obtain estimtes
Sinmilarly, sone national sectors, such as transportation, are not
represented at the provincial |evel. In such cases, the national input-
out put nodel was used.



For a nunber of sectors, those located in the smaller provinces
for exanple, the enploynent coefficients were derived fromvery small
sanples. The estimate of the nunber of jobs may in such cases be
i naccurate because of the nunber of part-tine workers or the presence of
unpai d workers, such as fam |y menbers, which tends to be conmon in snall
business.  Wen enploynent data are unavailable, Statistics Canada
estimates them using national statistics.

Since the nodel requires data on savings, provincial savings
account data are used. The use of these data give rise to a number of
probl ems because the savings rates are a residual itemin the provincial
accounts and are therefore sensitive to errors in other statistics
Moreover, Since personal taxes are not taken into account by the inter-
provincial input-output nodel, the amounts reintroduced by consumers into
the econony in the form of purchases of various goods are overestinated
Thus the econonmic inpact associated with households is also overval ued

Because the statistics avail able alnost never allow the inter-
provincial input-output coefficients to be constructed directly, specia
estimating nmethods nust be used to infer them  For exanple, to break down
interprovincial flows anmong the industries, Statistics Canada uses the
“Chenery- Moses” approach, which assunmes that:

lst - each production sector of region j inports fromregion i
the sane proportion of commodity k as the average of
production sectors for region j.

2nd - as soon as there is a flow of conmodity k between a region
of origin i and a destination region j, all sectors
producing comodity k in region i ship some to region j in
proportion to the ratio of their output of commdity k to
the total regional output of commodity k.

In many instances, such hypotheses are not realistic. The lack of data
neverthel ess often forces statisticians to adopt them

Another limtation inherent in the use of the inter-provincial
i nput -out put model is the age of data used to construct it. In this
report, for exanple, the nodel considered further on is based on 1979.°
One nust therefore assune that the structure of the econony has renai ned

1 The 1979 version of the inter-provincial input-output nodel is avail-
able from My 1984. The earlier npbdel was based on 1974 data.



unchanged, an unlikely hypothesis given the major structural changes that
have taken place in key industries (including the oil and autonobile
industries) . A nunber of adjustments are therefore called for by the use
of nore recent data. Some enploynent data need to be adjusted because
they are based on $10,000 of purchasing power in 1979. Because the val ue
of production has since increased, the $10,000 figure nust be inflated to
reflect the value of current year dollars.

The base year of the input-output nodel must also be considered
a typical or exenplary year, because 1979 production did not encounter any
serious short-tern problens. If there is a major strike in an industry or
if production is stopped because of large inventories, this affects the
industry's exchanges with other industries and alters the flow of goods
and services between provinces. Statistics Canada does not correct these
source data to take such events into account.

Simlarly, the 1979 consunption pattern for househol ds nust be
considered typical. During a period of recession, households tend to
i ncrease savings and decrease their consunption of goods and services,
whi ch causes inconme growth to slow down. No adjustments are made to these
dat a.

The classification of compdities and industries into a rela-
tively small nunber of categories sonetines makes it difficult to appre-
ciate the inpact of capital expenditures for a given conmodity or sector.
For exanple, the industrial classification “non-residential building
construction” is used to evaluate the economc inmpact of building a
visitor reception centre, which assumes, other things being equal, that
building a visitor reception centre has the same effect on the econony as
building a trade centre, factory office building or hospital

To counter this problem it is recomended that the version of
the inter-provincial model with the highest |evel of disaggregation be
used. While this mght not elimnate the problem altogether, it certainly
mnimzes it.

Finally, the structure of the input-output model is based on a
nunber of assunptions that restrict the ways in which it can be used. The
maj or ones are as follows :



the level of enployment is determined solely by the needs of busi-
ness, Wwhich neans that conpanies can hire all the workers they
need at current wage |evels;

the level of production for a specified comodity is solely a
function of the needs of the users of this conmodity, which
assunes that firms producing it do not adjust their |evels of
production to the selling price of the coomodity and that their
are no restrictions on their production capacity;

consunption of a comodity is a linear function of disposable
i ncome and does not depend on the relative price of the commudity;

production inputs for a given commodity are used in fixed
proportions, whatever the level of production;

no consideration is given to dynamc effects such as capita
expenditures resulting fromincreased demand for goods and their
subsequent inpact on the level of production

the cost of producing a commodity does not vary with the |evel of
production of the commdity, which assumes that it is possible to
produce 100 or 1,000 units at the sane unit cost;

government is viewed as exogenous to the analysis, with duties and
taxes not considered to be reintroduced into the econony in the
form of purchases of goods and services and various payments to
househol ds.

Despite these criticisnms, the inter-provincial input-output
model remains a valuable tool for estimating the economc inpact of
capital investnent projects. A though aware of the linitations of inter-
regi onal input-output nodels, Statistics Canada chose them over any ot her
possible alternatives, and put a great deal of effort into their
devel opnent . It took over two years, for exanple, to prepare the |atest
version of the inter-provincial input-output nodel



CHAPTER 2
USI NG TEE STATI STI CS CANADA | NTER- PROVI NCI AL | NPUT- OQUTPUT MDDEL
This chapter specifically considers how the Statistics Canada
inter-provincial input-output nodel can be used. The data resulting from
the nodel is first described, followed by a description of the ways in

which it can be used and a sinple approach for applying it.

2.1 Data from the Model

The coefficients estimated in this input-output nmodel are essen-
tially useful for analyzing econom c inpact. Economic inpact is defined
here as total benefits in all sectors of the provincial econones
resulting from specified Parks Canada expenditures.

These econom ¢ benefits nust be broken down into direct,
indirect and induced effects, The differences between these types of

economi ¢ inpacts may be illustrated by considering the series of events
that results when production increases, for exanple, as a result ofParks
Canada demand for goods and services. First of all, industry production

rises followi ng demand for goods and services by Parks Canada, and income
rises in the regions where these industries are |located; these are called
direct effects. But the production of these industries cannot increase
without an increase in production of the industries supplying intermediate
goods .  Thus when production rises for the latter to fill these new
orders , additional income is generated in one or more regions; these are
called indirect effects. The process then becomes somewhat nore conpl ex
as incomes, which are increasing due to the direct and indirect effects

| ead households to increase their purchases of goods and services, which
wi |l repeatedly cause both production and incone to rise; the chain of
cumul ative effects generated by househol der income is called induced
effects.

To meet specific Parks Canada requirenents, the inter-provincial
i nput - out put nodel cal cul ates economic inpact as a function of three
interesting aggregates. It determines the econonic inpact on enpl oyment
of a specified investnent, indicates the labour incone generated in the
econony by this new injection of funds and makes it possible to estimte
the resulting change in gross domestic product. These aggregates are
given for the province in which the project is inplenmented and al so for
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other provinces. Enploynent means the nunber of additional person-years
generated in the econony by a specific injection of funds.

Labour income is the amount paid to wage-earners, supplenmentary
Labour income and net incone of unincorporated | usinesses. It approxi-
mates worker incone, whether salaried enployees or self-enployed. Wage-
earner pay consists of enployee wages and salar:es: it includes paynment
in kind such as lodging, as well as commissions tips and taxable benefits
(unenpl oynent and sick |eave paynents, etc.).

Suppl ement ary labour i ncome al so includes other enpl oyer
expenditures that can be considered to be paynents to salaried enpl oyees
it includes enployer contributions to pension plans, enployees’ health
care plans, unenploynent insurance and worker’s conpensation. The final
category, net income of unincorporated businesses, includes net income of
farm ng operations and other unincorporated businesses, including rent,
benefits and other investment income of unincorporated businesses

Adding net income of unincorporated businesses gives gross
donmestic product (GDP). GDP neasures the value of production resulting
within the geographical boundaries of each province. 1In the inter-
provincial input-output nmodel it is calculated at factor cost; indirect
taxes |ess subsidies are excluded from the production calculation. GDP
may also be calculated in a different way, with the difference between the
val ue of goods and services produced and goods and services purchased from
other firms used as production inputs. The concept of value added is also
used in conputing GDP

It goes without saying that the inter-provincial input-output
model identifies direct, indirect and induced effects for the enploynent,

labour i ncome and GDP aggregates. Let us take as an exanple a capita
investment project located in Alberta to build a visitor reception

centre . The inter-provincial nodel could be used to calculate the direct ,
indirect and induced inpacts of the capital project on enploynent, Llabour
income and GDP in Alberta and in the other Canadian provinces

2.2 Goods and Services Space and |Industry Space

The coefficients calculated by Statistics Canada may be classed
into two categories. The first relates to goods and services space and
the second consists of industry space. The major difference between the
two categories is not the classification of coefficients in terms of



industries on the one hand and goods and services on the other, but rather
the location of the direct inpact of expenditures: i ndustry space
describes the inpacts in terns of total output in a province while goods
and services space takes inter-provincial commdity flows into account.
Thus production does not conme only fromthe province in which the project
is implemented but also from other provinces and possibly other countries.

The distinction is inportant because the inmpact on the province
of production, i.e. the province in which the goods and services are
produced, may differ fromthe inpact on the purchasing province if the
province in question has a low self supply ratio for a given comudity.

An exanple would be a province A whose production of comodity i supplied
only 20% of its utilization of the commpodity. 1If a capital project
requires commdity i, the use of the coefficients associated with industry
space would assume that commodity i would be supplied entirely by province
A industries and that the direct inpact on the various aggregates would be
confined to the province. Using the coefficients for goods and services
space woul d reduce the direct inpact considerably because the nodel would
then assume that only 20% of purchases of the comopdity would be in the
province, with the reminder inparted from other provinces. The indirect
and induced effects in province A would also be much smaller.

The Parks Canada capital investment policy is to encourage busi-
ness and commodity production within the target province. Nevertheless,
for certain goods for which the province's self supply level is low, the
i n-province policy cannot be followed. This is often the case for
busi ness services (engineering, architecture, etc.). In such instances,
the goods and services space coefficients are used. In all other
instances, the industry space coefficients are used.

2.3 Ways of Using the Model

The inter-provincial input-output nodel can be used in nany
different ways. The nost thoroughgoing is to establish an accurate
expenditure structure for the capital project and then to subnit it to
Statistics Canada Client Services for an exhaustive sinulation. The
expenditure structure is a table that displays project costs in terns of
t he variouscommodities to be used, e.g. $500 for concrete, $300 for
asphalt, $200 for wood, etc. The commdity categories nmust moreover be
consistent with the Statistics Canada commodity classification.

Est abl i shing such an expenditure structure is a costly exercise and the
data required are not always available to Parks Canada managers.
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In addition, it costs $75 and takes a week for Statistics Canada
to carry out each simulation. Finally, the sinulation results are often
too detailed for the needs of Parks Canada.

The above, as well as the fact that Parks Canada woul d have to
do many inpact studies for its capital projects, would appear to justify a
sinmpler approach. The approach finally adopted, whose results are less
conpl ex and less accurate than those of the above mpdel, is neverthel ess
readi |y applicable because it requires only a limted quantity of data
can be used by Parks Canada managers and requires little tine.

In the follow ng pages, the approach is described in detail and
a nunmber of exanples illustrating its approach are given. The exanples
are taken fromcapital projects being reviewed, inplenented or both at the
same tine.

2.4 A Simple Approach

2.4.1 Inpact Tables

The proposed approach is based essentially on a series of sinmnu-
lation tables from the inter-provincial input-output nodel

O the 602 categories of goods and services considered in the
nmodel, eight goods and services were identified as being capable of
covering nost of the commodities included in Parks Canada capita
projects. They are:

Repair Construction

Residential Construction
Non-residential Construction
Road Construction

Repair and Maintenance of Roads
O her Engineering Construction
Busi ness Servi ces

Furniture and Fixtures

© N o o1 B W Y
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“Non-residential construction” includes construction of visitor
reception centres, garages, workshops and service buildings, while parks,
| andscapi ng, pools and exterior recreational facilities are included under
the “other engineering construction” heading. The architectural
engineering and field surveying services are under “other engineering
construction” . Appendix 1 gives a detailed description of each of the
ei ght goods and services and their classification in the input-output
model

Despite the fact that the goods selected for the nodel are iden-
tified at the highest level of disaggregation, i.e. classificatio,L, 602
commodities, there nmay nonetheless be a degree of inaccuracy in estimting
the impact Of capital expenditures. This is one Of rhe limitations of the
model, and it was discussed in section 1.2. It occurs im “ot her
engi neering construction” and “business services”. The forner includes
in addition to itens related to park works, nmarine, waterworks and sewage
systens engineering; the latter includes, in addition to architectural and
engi neering services, the services of lawers, notaries and accountants.

The eight goods and services identified are in no way the only
ones permssible in the approach. 1If the need were felt in the future to
add one or nore categories, there would be no problemin doing so.

An impact tabla | S associatad with each of these goods and
services. For those relating to construction, Statistics Canada assunes
that they are goods produced locally; there is thus no difference between
goods and services space and industry space. For the other goods, the
tables relate to goods and services space. Al data included in these
tables come from sinulations using the inter-provincial input-output
nmodel. Table 1 is an exanple of an inpact table. The results from all
the inpact tables are combined in Appendix 2.
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TABLE 1

Labour Income, GDP and Enpl oynent Cenerated in
Provi nce of Inpact, per Dollar of Purchase, for Good No. 3
(Non-residential (instruction), 1979.*%

Di rect

Di rect

Enpl oynent
Di rect

AGGREGATES PROVI NCES
NFLD . |P.E.I.| N.S.| N.B.{ QUE.| ONT.| MAN.|SASKK.| ALTA.|B.C. |Y-N.W.T
Income
0.35 0.32 0.33| 0.3% ®.37| 0.38| 0.33| 0.3% ®.36 | 0.37 0. 36
Indirect + Induced [0.27 0.16 0.22] 0.19| 0..38| 0.41| 0.24| 0.20| @..26 | 0.33| 0.09
0.62 0.48 0.55| 0.56| ®.75| 0.79| 0.57| 0.5H 0.62 | 0.70| 0.45
0.38 0.35 0.37| 0.41| 0.42| 0.43| 0.37| 0.39]| 0.40 0.42 0. 40 .
Indirect + Induced |0.41 0.24 0.35| 0.32| 0.56| 0.,62| 0.38| 0.31| 0.45 0.49| 0,11 |
0.79 0.59 0.72| 0.73| 0.98| L.05| 0.75| 0.70| 0.85 0.91| 0.351
0.17 0.20 0.17| 0.16| 0.16| 0.15| 0.17| 0.12]| 0.14 0.12 0.03 |
I ndirect + Induced [0.15 0.09 0.14| 0.13] 0.21| 0.24| 0.15| 0.10| 0.14 0.18 0.05
0.32 0.29 0.31] 0.29| 0.37| 0.39| 0.32| 0.22| 0.28 0.30 0.08 |

Source: Statistics Canada, |nput-Qutput Div:s ion
* For enployment, a purchase of $10,000 is nvolved.

This table shows direct, indirect and induced, and total inpacts
of the expenditure of one dollar of the “non-residential construction”
good in each province in terns of labour incone and GDP. For exanple, if
$1 is spent on this good in Newfoundl and, 35 cents of direct labour i nconme
are generated, as well as 27 cents of indirect and induced labour incone.
Thus a total of 62 cents of labour income are generated in Newfoundl and.
The interpretation of GDP results is identical.

For enployment, the table gives the inpacts in person-years of
work created by the purchase of $10,000 of the good. If, for exanple,
$50, 000 of the good “non-residential construction” is purchased in
Newfoundl and, then 1.6 person-years (($50,000 - $10,000) x 0.32) of work
are created in the province.

The table shows that direct effects vary from one province to
another for many different reasons, including differences in labour
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productivity, in costs of materials and in the union structure of the
construction industry, etc. Sinmilarly, the indirect and induced effects
vary considerably from province to province. The nore diversified the
province's econony, the better able it is to neet the needs of its indus-
tries and consuners and the less it is susceptible to losses of goods and
services sales to firms outside the province. The result is greater
indirect and induced inpacts.

.411 the tables refer to the 1979 year. Those for construction
and repair (1 to 6) cone directly from Statistics Canada | nput-Qut put
Division. The tables for “business services” and “furniture and fixtures”
were adjusted sonewhat. Because the 1979 tables for goods and services
were not yet available, industry space tables were used and adjusted using
the various provinces’ self-supply coefficients.2 According to Michel
Bedard, of the Input-Qutput Division's Cient Services, enpirical checks
showed that the adjustnent was satisfactory and that the final result
should accurately mirror actual 1979 data.

The econonic inpacts in provinces other than the one in which
the project is inplemented are given in Table 9 of Appendix 2. This table
shows total inpacts, i.e. the total direct, indirect and induced effects
in terns of labour income, GDP and enploynent for all other provinces and
for each of the eight goods and services. Thus the 0.58 coefficient for
good nunber three (non-residential construction) for Newfoundl and and for
GDP indicates that for each dollar spent on good nunber three in
Newf oundl and, 58 cents of GDP will be generated in the other Canadian
provi nces.

Since the coefficients of the inter-provincial npbdel do not yet
allow the inpacts in other provinces to be deduced, the coefficients
included in the table were calculated by Parks Canada. They were obtai ned
by subtracting the coefficients associated with the province in which the
project is being inmplemented from the national input-output coefficients.
According to Michel Bedard, this procedure should produce coefficients
close to those that will soon becone available fromwthin the
inter-provincial input-output nodel franmework.

2 The algebraic formula for this coefficient is as foll ows:

Provincial production of good i used in the province
Provincial utilization of good i

These data also come fromthe Statistics Canada |nput-Qutput Division.



-16-

2.4.2 The Different Stages in the Approach

As in any inmpact study, the first stage consists of determ ning
all project costs to be considered. These obviously must include all
goods and structures to be built, but they nmust also include architec-
tural, engineering construction site supervision and consultant’s
services. Contingency charges should be included, but land acquisition
costs and costs for purchasing used buildings, equipnent and machinery
must be left out.

This stage identifies the cost of each structure or conponent
rather than the cost of each material required for the project as a
whole. Thus in considering the construction of a visitor reception
centre, the follow ng conponents should be identified: cost of building
the reception centre, cost of professional services (engineering
construction site supervision, architects, etc.), cost of parking lot and
access roads, cost of landscaping, cost of furniture and interpretation
media. Costs for these components usually come fromthe M.0.p.P. formor
the project officer.

In the second stage, each conponent is associated with one of
t he eight goods and services considered in the approach, which were
described in the preceding section. Appendix 1, which describes each
goed, is particularly useful for this purpose. The anounts given for each
good are then added together. Each capital project is thus defined in
terms of a maxi num of eight standard goods and services.

Stage three involves identifying in the inmpact tables (given in
Appendi x 2) the coefficients that are required in the inpact study for
each of the goods and services included in the project and for the
province in which the project is to be inplemented

Finally, the fourth stage conbines the calculations of the
econom ¢ inmpacts on labour income, CGDP and employment. It consists of
applying the coefficients identified in the third stage to the amunts
estabLi shed in the second stage. The results of these calculations are
then added together to give the total inmpacts.

As was nentioned earlier, the estimate of the inpact on enploy-
ment requires an additional adjustnment at the beginning of stage four. It
will be discussed in the following section. Chart 4 gives a diagramatic
representation of the various stages involved in the approach.
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CHART 4

Stages in a Capital Project Economic |npact Study
Fol l owing a Sinple Approach

CAPI TAL PRQJECT

1. Determne the cost of each major project conponent.

2: ldentify the costs of each component in terns of the 3
goods and services categori es.

3 ldentify the coefficients in the inpact tables, by
province of inplenentation and goods invol ved.

4:  Calculate the econom c inpact
- enpl oyment adj ust nent
apply coefficients identified in 3 to amunts
identified in 2.

Results of econom c impact study
2.4.3 Enpl oynment Adj ust nent

In the inter-provincial input-output nodel, the enployment
created (number of person-years of work generated) is calculated using the
“enpl oyment /val ue of production” ratio. Since 1979, the nodel’s reference
year, the value of production has grown as a result of increased labour
productivity, rising material and labour costs, increased demand for
certain goods, technological change, etc. The worker who produced $1, 000
worth of a specified commodity in 1979 produces perhaps $1,100 or $1, 200
worth in 1984,

The data on increased production come from Statistics Canada
catalogue 62-007 (construction cost statistics). The index used is the
output price indicator of non-residential construction: institutional
building, for selected Canadian cities. For exanple, the cost of institu-
tional building in Mntreal rose by 38.8 per cent (1,000 to 1,388) from
1979 to 1983.
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TABLE 2

QUTPUT PRI CE | NDI CATOR OF NON- RESI DENTI AL CONSTRUCTI ON:
| NSTI TUTI ONAL BUI LDI NG 1979 "100

| aTY

| YEAR

‘ HALI FAX MONTREAL TORONTO CALGARY  VANCOUVER

J 1979 1, 000 1,000 1,000 1, 000* 1,000

| 1980 1,083 1,092 1,126 1, 095* 1,104 |

| 1981 i 1,202* 1,250 1,290 1, 205* 1,314 |

| 1982 | 1,288 1,359 1,426 1,288 1,430 |
1983 |

1,328 1,388 1,479 1,254 1,445 }

Sour ce: Statistics Canada, Catalogue 62-007, April 1984.

* Since selling price indices were not available, input price indices
were used

Several hypotheses are required before the data can be used. Omn
the one hand, it nust be assuned that increases in Parks Canada construc-
tion costs are the same as for institutional building. Then it nust be
assuned that the cities selected are representative of their provinces and
regions . Finally, because some data were not available for 1979-1980-
1981, the input price index had to be substituted; this neans that it mnust
be assuned that input and output prices behaved in the sanme manner.

Since the non-residential construction output price indicator is
published over two quarters late, adjusting the value of production may be
a problemin periods of rapidly rising inflation. For the recent nonths
for which the construction price index is unavailable, an index published
earlier may be used. In view of the current low rate of inflation, the
correction is not needed.

Despite these conments, the non-residential construction out put
price indicator is the nost accurate gauge of increases in the value of
production



_19_

CHAPTER 3
EXAMPLES OF APPROACH APPLI CATI ONS

The exanples given in this chapter nmake it possible to under-
stand how the proposed approach works. They come from capital projects
currently being reviewed, inplemented, or both, and cover different
projects implemented in different provinces in various years. Each
exanple is described and then followed by an application of the approach
and an expl anati on.

3.1 Exanple 1
National Park: Banf f
Provi nce: Al berta
Year of Estimate: 1982
Type of Project: Construction of visitor reception centre

Stage 1 - Determne cost of each major program conmponent:

- Construction of the centre: $ 2,697,000
- Consulting fees: $ 705, 000
- Information Media: $ 700, 000
Total : $ 4,102,000
Stage 2 - ldentification of various goods:

- Cost of building visitor reception centre:
$ 2,697,000
good 3: non-residential construction

- Consulting fees:
$ 705, 000

good 7: business services

- Information nedi a:

$ 700, 000
good 8 furniture and fixtures
Thus : good 3: $ 2,697,000

good 7:$ 705, 000
good 8: $ 700, 000
Total : $ 4,102,000
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Stage 3 - ldentification of inmpact Oatrix coefficients for goods 3,
7, 8, for the Province of Al berta in 1982
Aggr egat es Good 3 Good 7 CGood 8
Labour incone
Di rect 0.36 0. 36 0.10
I ndirect + induced 0.26 0.14 0.03
Tot al 0.62 0.50 0,13
GDP
Di rect 0.40 0.38 0.16
Indirect + induced 0. 45 0.26 0.09
Tot al 0.85 0. 64 0.25
Employment
Direct 0.14 0.10 0.07
Indirect + induced 0.14 0.08 0.04
Tot al 0.28 0.18 0.11
Qut of province
Labour income 0.37 0.77 0.74
CDP 0.52 1.06 1.05
Enmpl oynment 0.31 0. 86 0.49
Empl oyment adj ustnent coefficient: 1.288

Stage 4 - Application of coefficients to amounts identified in 2

Aggr egat es Good 3 CGood 7 CGood 8 Tot al
Labour Income
Direct 970, 900 253, 800 70, 000 $1, 294, 700
I ndirect + induced 701, 200 98, 000 21,000 $ 820, 900
Tot al 1,672,100 352, 500 91, 000 $2, 115, 600
CDP
Direct 1,078, 800 267, 900 112, 000 $1, 453, 700
I ndi rect + induced 1,213, 700 183, 300 63, 000 1, 460, 000
Tot al 2,292,500 451, 200 175, 000 2,918, 700
Enmpl oynment
Adj ust nent 209. 39 54. 74 54. 35
Di rect 29, 3 5.5 3.8 38.6
I ndirect + induced 29.3 4.4 2.2 35.9
Tot al 58.6 9.9 6.0 74.5
Qut of Province
Labour incone 997, 900 542,900 518, 000 2,058, 800
CDP 1,402, 440 747, 300 735, 000 2,884,700
Enmpl oynment 64.9 47.1 26.6 138.6
Canadi an Tot al
Labour incone 4,174, 400
CDP 5, 803, 400
Enmpl oynent 213.1



-21-

3 .1.1 Conments

In this project, three main conponents were identified in
stage 1. The costs of each of these conmponents generally come from the

M.0.p.P. formor the project officer. In the second stage, these
conmponents were associated with three of the eight goods considered in the
approach as given in Appendix 1. In stage 3, the coefficients for goods

3, 7 and 8 for the Province of Alberta were taken fromthe tables in
Appendix 2. Simlarly, the enploynent adjustnent coefficient for Al berta
in 1982 was taken from Table 2 of the previous section.

Finally in stage 4, the inpact coefficients identified in stage 3 were
applied to the amounts identified in stage 2. For good 3, for exanple:

$ 2,697,000 x 0.36 = $ 970, 900
$ 2,697,000 x0.26 ~$ 701, 200
$ 2,697,000 x0.62 = $ 1,672,000

and so on. For enployment, the adjustment for the value of production
must be taken into account, as well as the fact that a $10,000 purchase is
involved. For good 3, for exanple, the calculation is as follows:

$ 2,697,000 - ($ 10,000 x1.288) = 209.39

This calculation consists of evaluating the nunber of $10,000 bl ocks there
are in $ 2,697,000, while at the sane time taking into account the fact
that the value of the $10,000 has increased since 1979, It is to the
209.39 figure, which is noreover found in the table for stage 4, that the
enmpl oyment coefficients are applied

Once these operations are conpleted, all that remains is to
estimate the total effects by adding together all the amounts entered on a
given line. For exanple, to obtain direct total labour income in the
province of inpact, the anounts entered on the first line nmust be added
t oget her:

$ 970,900 + $ 253,800 + $ 70,000°$ 1,294,700

The data entered under “total” represent the final result of the inpact
study. Thus the project will have created 38.6 direct and 35.9 indirect +
i nduced person-years of work. Overall, the project will have generated
74.5 person-years of of work in 1982 in the Province of Alberta and 138.6
person-years of work in other provinces.
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In all, 213.1 person years of work will have been associ ated
with the project for Canada as a whol e.

3.2 Exanple 2

National Park: Ri ding Mountain

Province: Mani t oba

Year of Estimate: 1983

Type of Project: Construction of a new visitor reception
centre

Stage 1 - Determine cost of each major program conponent:

- Construction of the building: $ 120, 000
- Parking: $ 65, 000
Landscapi ng: $ 35,000
- Public facilities: $ 10, 000
- Consulting and $ 35,000
engi neering fees: $ 31, 000
Sub-total: $ 291, 000
- Contingencies - 10% $ 29, 000
Total : $ 320, 000
Stage 1.1 - Adjustment of contingencies fund:
- Building construction: $ 131,900
Par ki ng: $ 71,500
- Landscapi ng: $ 38,500
- Public facilities: $ 11,000
- Interpretation nedia: $ 33,000
- Consulting and engi neering fees: $ 34,100
Tot al : $ 320, 000
Stage 2 - ldentification of various goods:

- Cost of building reception centre:
$ 131,900
good 3: non-residential construction

Par ki ng:
$ 71,500
good 4; road construction



- Landscapi ng:
$ 38,500
good 6: other engineering construction

- Public facilities:
$ 11,000
good 3: non-residential construction

- Interpretation nedia:
$ 33,000
good 8: furniture and fixtures

- Consulting and engineering fees:
$ 34,100

good 7: business services

Thus : good 3: $ 142,900 ($131,900 + $ 11,000)
good 4: $ 71,500
good 6: $ 38,500
good 7: $ 34,100
gond 8: $ 33,000
Total : $ 320, 000
Stage 3 - ldentification of inpact matrix coefficients for goods 3,

4, 6, 7, 8, for the Province of Manitoba in 1983:

Aggr egat es CGood 3 CGood 4 Cood 6 Cood 7 CGood 8
Labour | ncone
Direct 0.33 0.31 0.33 0.18 0.11
[ ndirect + induced 0.24 0.24 0. 26 0.09 0.07
Tot al 0.57 0.55 0.59 0.27 0.18
CGDP
Direct 0.37 0.41 0.39 0. 38 0.15
[ ndirect + induced 0.38 0.39 0.42 0.15 0.12
Tot al 0.75 0. 80 0.81 0.35 0.27
Empl oynent
Direct 0.17 0.15 0.15 0.08 0.08
[ ndirect + induced 0.15 0.16 0.17 0. 06 0.05
Tot al 0.32 0.31 0.32 0, 14 0.13
Qut of Province
Labour incone 0.42 0.35 0.37 1.00 0.69
GDhP 0.62 0.54 0.56 1.35 1.03
Enpl oynent 0.27 0.23 0.25 0.90 0. 47

Empl oyment adj ust ment coefficient: 1. 254
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Stage 4 - Application of coefficients to amobunts identified in 2:

Aggregates CGood 3 CGood 4 CGood 6 Good 7 Good 8 Tot al
Labour | ncone
Direct 47,200 22,200 12,700 6, 100 3, 600 91, 800
[ ndi rect + induced 34, 300 17,100 10, 000 3,100 2,300 66, 800
Tot al 81, 500 39, 300 22,700 9, 200 5, 900 158, 600
CGDP
Direct 52,900 29, 300 15, 000 6, 800 4,900 108, 900
[ ndirect + induced 54, 300 27,900 16, 200 5,100 4,000 107, 500
Tot al 107, 200 57, 200 31, 200 11, 900 8, 900 216, 400
Enmpl oynent
Adj ust nent 11. 40 5.70 3.07 2.72 2.63
Direct 1.9 0.9 0.5 0.2 0.1 3.7
[ ndirect + induced 1.7 0.9 0.5 0.2 0.1 3.4
‘Tot al 3.6 1.8 1.0 0.4 0.3 7.1
Qut of Province
Labour incone 60, 000 25, 000 14, 200 34,100 22,800 156, 100
CGDP 88, 600 38, 600 21, 600 46, 000 34,000 228, 800
Empl oynent 3.1 1.3 0.8 2.4 1.2 8.8
Canadi an Tot al
Labour incone 314,700
CGDP 445, 200
Empl oynent 15.9

3.2.1 Comments

In this Mnitoba project, the engineers identified the conpon-
ents in nore detail. They introduced the headings “parking lot” and
“landscaping”. They also included a $ 29,000 contingency fund, which was
applied to each conmponent as a function of its relative inportance; for
buil ding construction, for exanple:

$ 120,000 X $ 29,000 + $ 120,000 °$ 131,900
$ 291, 000

In the second stage, five goods were identified. Two of the
mai n conponents of the project, the building of the visitor reception
centre and public facilities, were conbined under good 3 (non-residential
construction)
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3.3 Example 3

Nati onal Park: Kluane

Province: Yukon

Year of estinate: 1983

Type of project: Construction of two visitor reception centres

Stage 1 - Determine cost of each nmjor program conponent:

- Construction of first centre: $ 550, 400
- Parking lot for first centre: $ 93, 000
- Construction of second centre: $ 514, 000
Surveyi ng: $ 39, 600
Total : $ 1,197,000
Stage 2 - ldentification of various goods
- Construction of first centre:
$ 550, 400
good 3: t-ton-residential construction
- Parking lot for first centre:
$ 93,000
good 4: road construction
- Construction of second centre:
$ 514,000
good 3: non-residential construction
Sur veyi ng:
$ 39, 600
good 7: business services
Thus : good 3: $ 1,064,400 ($550,400 + $514,000)

good 4: $ 93, 000
good 7: $ 39, 600
Total : $ 1,197,000
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Stage 3 - ldentification of inpact matrix coefficients for goods 3,
4, 7, for the Yukon in 1983:

Aggr egat es Good 3 Good 4 Good 7
Labour incone
Direct 0. 36 0.29 0.04
Indirect + induced 0.09 0.14 0.02
Tot al 0. 45 0.43 0.06
GDP
Direct 0.40 0.41 0.05
| ndi rect + induced 0,11 0.13 0.02
Tot al 0.51 0. 54 0.07
Enpl oyment
Di rect 0.03 0.02 0.02
I ndirect + induced 0.05 0.07 0.01
Tot al 0.08 0.09 0.03
Qut of province
Labour incone 0.54 0. 47 1.21
CDP 0.86 0. 80 1.63
Enpl oynent 0.51 0.45 1.01

Enpl oyment adj ustment coefficient: 1, 445

Stage 4 - Application of coefficients to ampunts identified in 2:

Aggr egat es Good 3 Good 4 Good 7 Tot al
Labour Income
Direct 383, 200 27,000 1, 600 $ 411, 800
I ndi rect + induced 95, 800 13, 000 800 $ 109, 600
Tot al 479, 100 40, 000 2,400 $ 521, 400
GDP
Direct 425, 800 38, 100 2,000 $ 465, 900
I ndirect + induced 117, 100 12, 100 800 $ 130, 000
Tot al 542,900 50, 200 2,800 $ 595, 900
Enmpl oynment
Adj ust nent 73.66 6. 44 2.74
Di rect 2.2 0.1 0.1 2.4
I ndirect + induced 3.7 0.5 0.0 4.2
Tot al 5.9 0.6 0.1 6.6
Qut of Province
Labour incone 574, 800 43, 900 47,900 $ 666, 600
CDP 915, 400 74, 800 64, 500 $1, 054, 700
Enpl oynent 37.6 2.9 2.8 43.3
Canadi an Tot al
Labour incone 1,188, 000
CDP 1, 650, 600

Enpl oyment 49.9
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3 .3.1 Conments

This capital project located in the Yukon is different because

out of a total investnent figure of alnost $ 1,200,000, barely $ 600,000
is generated in the GP and only seven jobs are created. Wth only one-

third the investment, the Manitoba project (exanple 2) created as many
jobs in the province as the Kluane Park project. Because the Yukon does
not have a diversified industrial structure, nany of the human and

physi cal resources have to be inported from other provinces. As a result,
the inpact coefficients are low and the econom c inpact weak.

The Yukon data nust be treated with caution. Wth enploynent

coefficients as |ow as those observed, the labour incone coefficients for
the territory should be lower than they are.

3.4 Exanple 4

National Park: G os Mrne

Provi nce: Newf ound! and

Year of Estimte: 1979

Type of Project: Road construction and repair

Stage 1 - Determine cost of each major program component:

- Imedi ate repairs: $ 370, 000
- Engineer’s fees: $ 90, 000
- Reconstruction of road: $ 2,800, 000
Total : $ 3,260,000
Stage 2 - ldentification of various goods:

- Immediate repairs:
$ 370,000
good 5: repair and maintenance of roads

- Engineer’s fees:
$ 90, 000
good 7: business services

- Reconstruction:
$ 2,800,000
good 4: road construction
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Thus : good 4: $ 2,800, 000
good 5: $ 370, 000
good 7: $ 90, 000
Tot al $ 3,260, 000
Stage 3 - ldentification of inpact matrix coefficients for goods 4,
5, 7, for Newfoundland in 1979:
Aggregat es Good 4 Good 5 CGood 7
Labour incone
Direct 0. 33 0.22 0.18
I ndirect + induced 0.29 0.21 0.10
Tot al 0.62 0.43 0.28
CDP
Direct 0.41 0.56 0.19
I ndirect + induced 0.47 0.34 0.15
Tot al 0.88 0.90 0.34
Empl oynent
Direct 0.15 0. 08 0.08
I ndirect + induced 0.17 0.13 0.05
Tot al 0.32 0.21 0.13
Qut of province
Labour income 0.28 0.25 0.99
GDP 0.46 0.30 1.36
Empl oynent 0. 22 0.21 0.91
Enpl oyment adj ustment coefficient: 1.00

Stage 4 - Application of coefficients to amounts identified in 2

Aggr egat es

Labour | ncone
Direct
I ndirect + induced
Tot al
GDP
Direct
I ndirect + induced
Tot al
Empl oynent
Adj ust nent
Direct
I ndirect + induced
Tot al
Qut of Province
Labour incone
CGDP
Empl oynent
Canadi an Tot al
Labour income
CGDP
Enmpl oynent

Good 4

924, 000
812, 000
1, 736, 000

1, 148, 000
1, 316, 000
2,464,000

280. 00
42.0
47.6
89.6

784, 000
1, 288, 000
61.6

Good 5 Good 7
81, 400 16, 200
77,700 9, 000

159, 100 25, 200

207, 200 17, 100

125, 800 13, 500

333, 000 30, 600
37.00 9.00

3.0 0.7
4.8 0.5
7.8 1.2
92,500 89, 100
111, 000 122, 400
7.8 8.2

Tot al

$1, 021, 500
$ 898,700
$1, 920, 300

$1, 372, 300
$1, 455, 300
$2, 827, 600

45.7
52.9
98.6

965, 600
1,521, 400
77.6

2, 885, 900
4,349, 000
176. 2
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3.4.1 Comment s

This is an interesting exanple because it involves a project
which is very different fromthe earlier ones: the building and renova-
tion of a road. Since the project took place in 1979, it is not necessary
to adjust the value of production and the employment adj ust ment
coefficient is 1.00. Al that is required then is to calculate the nunber
of $10,000 amounts for each good.

3.5 Exanple 5

Nat i onal Park: Jasper

Provi nce: Al berta

Year of Estimate: 1979

Type of Project: Renovation of facilities

Stage 1 - Determine cost of each major program conponent:

Engi neer’s fees: $ 181, 000
Canpgr ounds: $ 825, 000
Lodgi ng for personnel: § 190,000
Pool : $ 1, 046, 000
Public facilities: $ 316, 000
Par ki ng: $ 267,000
Picnic areas: $ 27,000
Site renovation: $ 234,000
Tot al : $ 3,086, 000
Stage 2 - ldentification of various goods:

Engi neer’'s fees:
$ 181, 000
good 7: business services

Canpgr ounds:
$ 825,000
good 6: other engineering construction

Lodgi ng for personnel
$ 190, 000
good 2: residential construction

Pool .
$ 1,046, 000
good 6: other engineering construction
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- Public facilities:
$ 316, 000
good 3: non-residential construction

Par ki ng:
$ 267,000
good 4: road construction

- Picnic areas:
$ 27,000
good 6: other engineering construction

- Site renovation:
$ 234,000
good 6: other engineering construction

Thus : good 2: $ 190, 000
good 3: $ 316, 000
good 4: $ 267, 000

good 6: $ 2,132,000 ($825,000 + $1,046,000 +

$27,000 + $234, 000)

good 7: $ 181, 000
Total : $ 3,086, 000

Stage 3 - ldentification of inpact matrix coefficients for goods 2,

3, 4, 6, 7, for the Province of A berta in 1979:

Aggr egat es Good 2 CGood 4 Good 4 Good 6 Good 7
Labour income
Direct 0.32 0. 36 0.37 0.31 0.36
Indirect + induced 0.24 0.26 0. 26 0.26 0.14
Tot al 0.56 0.62 0.63 0.57 0.50
CDP
Di rect 0.39 0. 40 0.53 0. 47 0. 38
I ndirect + induced 0.43 0, 45 0.51 0.45 0.26
Tot al 0.82 0.85 1.04 0.92 0. 64
Enmpl oynment
Direct 0.11 0.14 0.12 0.12 0.10
I ndirect + induced 0.13 0.14 0.15 0.14 0.08
Tot al 0.24 0, 28 0. 27 0.26 0.18
Qut of province
Labour income 0.38 0.37 0. 37 0.39 0.77
GDP 0.52 0.52 0.30 0. 45 1.06
Enmpl oynment 0.34 0.31 0.27 0.31 0.86

Enpl oyment adj ustment coefficient: 1.00



Stage 4 - Application of coefficients to amounts identified in

Aggr egat es
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Labour Income
Direct
I ndirect + induced
Total
GDhP
Direct
I ndirect + induced
Tot al
Enpl oyment
Adj ust nent
Direct
I ndirect + induced
Tot al
Qut of Province
Labour income
GbP
Enpl oyment
Canadi an Tot al
Labour incone
GbP
Enpl oyment

3.5.1 Comment s

This is an inportant
conponents which were not present
out door devel oprment projects are included
good 6 (other engineering construction).
pool, picnic areas and site renovation.

3.6 Provincial Differences

Good 2 Good 3 Good 4
60, 800 113, 800 98, 800
45, 600 82, 200 69, 400

106, 400 195, 900 168, 200
74,100 126, 400 141, 500
81, 700 142,200 136, 200

155, 800 268, 600 277,700
19.00 31. 60 26.70

2.1 4.4 3.2
2.5 4.4 4.0
4.6 8.8 7.2
72,200 116, 900 72,100
98, 800 164, 300 80, 100
6.5 9.8 7.2

It is difficult

pr oj ect
in the earlier exanples.
and they all
I ncl uded are canpgrounds,

because it conbi nes a aumber of

to distinguish provincial
econonmic inpacts in the above exanples
and the amounts involved vary,

Good 6 Good 7
660, 900 65, 200
554, 300 25, 300
1, 215, 200 90, 500
1, 002, 000 68, 800

959, 400 47,000
1, 961, 400 115, 800

213.20 18.1
25.6 1.8
29,8 1.4
55. 4 3.2
831, 500 139, 400
959, 400 191, 900
66.1 15.6

Total

999, 500
776, 800
1,776, 300

1,412, 800
1, 366, 500
2,779,400

1,232,100
1, 494, 500
105.2

3,008, 400
4,273,900
184.4

Thus severa

conbi ned under

differences in the
The conponents of each project
as does the year of the estimte.

I'n order

to identify features specific to the various provinces, a capital project

was applied to the 10 Canadian provinces.

t hese eval uations

Table 3 gives the results of
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TABLE 3

GDP and Enpl oynent
a Specified Capital

by Province,

1982.

I nvest nent

(Person-years)

Proj ect,

PRQIECT: CONSTRUCTION OF A VI SITOR RECEPTI ON CENTRE
Visitor reception centre: $ 2,700,000
Consul ting fees: $ 700. 000
I nformation nedi a: $ 700,000
Tot al : $ 4,100,000
AGGREGATES

G.D.P. EMPLOYMENT ( P-Y)
PROVI NCES $ RANK NUMBER \ RANK
NFLD . $2, 392, 000 6 4.7 5
P.E.I $1, 740, 000 10 64.0 9
N.S. $2, 238, 000 1 74.3 7
N.B. $2, 202, 000 8 68. 4 8
QUE. $3, 591, 000 2 105.0 1
ONT. $3, 773, 900 | 102.7 2
MAN $2, 459, 000 5 81.8 3
SASK. $2, 100, 000 9 52.1 10
ALTA . $2, 918, 000 4 74.5 6
B.C $3, 101, 000 3 76.2 4
AVERAGE $2, 651, 000 77.4

capital
project to another.
pi cture of which provinces benefit
i mpacts of such projects.

This table shows that the inmpact on CGDP and enpl oynent

years of work)
specific capital

The results of this exercise mnust
projects because the conbination of conponents varies from one
They nevertheless make it possible to get

proj ect.

The i npact

nost

not

is greatest

and | east

varies considerably from province to province for this
in Quebec and Ontario,
with British Colunbia and Manitoba in second place and Al berta and
Newfoundland in third. The three Maritine provinces (P.E. |.,
and Saskat chewan benefit much less than the other provinces.

be generalized to include all

N S,

a rough
from the economc
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CHAPTER 4
COWPUTERI ZI NG THE APPROACH

To Uake it easier to use the proposed approach, a program was

devel oped for use on an |BMPC conputer. It makes it much sinpler to
estimate the economc inpacts of a given capital project, and the user
need have no prior know edge of programming. It identifies the inpact

coefficients and does the subsequent calculations for stages 3 and 4. The
user therefore deternmnes which of the eight goods and services identified
in the approach are to be included in the capital project.

Since the programis interactive, the user enters project data
in response to screen pronpts. There are five sections in the program
the first requires identifying the province in which the project is to be
i npl enent ed; the second asks for the year of evaluation; the third asks
for data on the type of project and the nane of the national park where
the project will be inplenented; in section 4, the costs associated with
one or nore of the eight goods are entered; in the final section, the user
is asked to enter the total capital cost for the project.

There are two alternative ways of introducing the costs
associated with the various goods in section 4: they may be entered for
each of the eight categories or only for those required by the program
Entering only those required is faster if there are no nore than three or
four goods categories involved. The other method is nmore rapid, however,
if there are 6 or 7 goods associated with the project.

There are several verification stages at which the user can
i ndi cate whether he wishes to alter the data he has just entered. The
user may also press the 'bJ" key to move the cursor back one character if
an error was made in entering data from the keyboard and “return” has not
yet been pressed.

The user should have the follow ng data at hand to use the
program

- current date

- province in which the project is to be inplenented;

- year for which the project is being anal yzed;

- project nane;

- name of national park in which project is to be inplenented;
costs associated with each of the eight goods included in the
approach;

- total capital investment anount.
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4.1 A Tutorial Session

To better understand how the program works, one of the capital
projects described in chapter 3 (example 3.4) was sinmulated. The tutorial
for this exercise is described in the follow ng pages.

The data for this tutorial are shown in the data entry form
below. It includes data to identify the project and the costs associated
with each of the eight goods and services included in the nodel.

DATA ENTRY FORM
Capital Project Economic I|npact Mdel
Soci o- Econom ¢ Branch, P.H.Q.

Today' s Date: 20 Cctober 1984
Province of Project: Newf oundl and
Year Anal yzed: 1979
Project Nane: Road Construction and Repair
Park/Historic Site of Project: G os Mrne
Goods and Services Estimated Expenditure
1. Repair Construction 0
2. Residential Construction 0
3. Non-residential Construction 0
4.  Road Construction 2800000
5. Repair and Mintenance of Roads 370000
6. OQher Engineering Construction 0
7. Business Services 90000
8. Furniture and Fixtures 0
Tot al 3260000

To use the conputer program insert the program diskette into
the disk drive and turn on the computer, nonitor and printer. The program
will be ready to run after approximately 50 seconds. A description and
exanpl e of what you will see on the IBMPC screen is given below.  The
information you will be entering from the keyboard is underlined. The
bracketed nunbers do not appear on the screen. They are shown here to
simplify the process of describing the program
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(1) GOCD DAY. TH'S PROGRAM CALCULATES THE ECONOM C | MPACT OF CAPI TAL

PROJECTS .

(2) wHAT 1S TCDAY' S DATE?
TYPE THE DATE AND PRESS RETURN? OCTOBER 20 1984

(3) THE PROVI NCES CONS| DERED BY THE PROGRAM ARE:
NEWFOUNDLAND: 1
PRI NCE EDWARD | SLAND: 2
NOVA SCOTI A: 3
NEW BRUNSW CK: 4
QUEBEC. 5
ONTARI O 6
MANI TOBA: 7
SASKATCHEWAN: 8
ALBERTA: 9
BRI TI SH COLUMBI A: 10
YUKON-N.T. : 11

(4) IN WHAT PROVINCE WLL THE PRQIECT BE IMPLEMENTED?
I NDI CATE THE NUMBER OF THE PROVI NCE AND PRESS RETURN? 1_

(5) THE PROVI NCE CONSI DERED W LL BE NEWFOUNDLAND
DO YOU WANT TO CHANGE THE PROVI NCE? ANSWER Y OR N. N

(6) THE YEARS CONSI DERED BY THE PROGRAM ARE:
1979 :
1980
1981
1982
1983
1984

O Ok WDN PR

(7) WHAT YEAR DO YOU WANT?
| NDI CATE THE NUMBER FOR THE YEAR AND PRESS RETURN? 1_

(8) THE YEAR CONSI DERED WLL BE 1979
DO YOU WANT TO CHANGE THE YEAR? ANSWER Y OR N. N

(9) WHAT 1S THE PRQJECT?
TYPE THE PRQJECT NAME AND PRESS RETURN? REP. AND CONSTRUCTI ON OF A
ROAD




(10)
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| N WHAT NATI ONAL PARK OR HI STORIC PARK/ SITE WLL THE PRQIECT BE
UNDERTAKEN?

TYPE THE NAME AND PRESS RETURN? GROS MORNE

YOU CAN ENTER THE VALUE OF THE GOOD CATEGORIES TWD WAYS:
ENTER THEM AS YOU WANT: 1
ENTER THEM AS THE PROGRAM ASKS YOU: 2

| NDI CATE THE NUMBER OF THE APPROACH YOU WSH TO USE, AND PRESS
RETURN? 1

THE GOCD CATEGORI ES CONSI DERED BY THE PROGRAM ARE:
GO0D CATEGORY # 1 REPAIR CONSTRUCTI ON
GOCD CATEGORY # 2 HOUSI NG CONSTRUCTI ON
GO0D CATEGORY # 3 NON- RESI DENTI AL CONSTRUCTI ON
GOCD CATEGORY # 4 ROAD CONSTRUCTI ON
GOOD CATEGORY # 5 ROAD REPAI R AND MAI NTENANCE
GOOD CATEGORY # 6 OTHER ENG NEERI NG CONSTRUCTI ON
GOCD CATEGORY # 7 PROF. SERVI CES TO BUSI NESS
GO0D CATEGORY # 8 FURNITURE AND FI XTURES

HOW MANY COF THESE CATEGORIES WLL YOUR PROJECT HAVE?
TYPE THE NUMBER AND PRESS RETURN? 3

GOCD CATEGORY # 1 REPAIR CONSTRUCTI ON

GooD CATEGORY # HOUSI NG CONSTRUCTI ON

GO0D CATEGCRY # NON- RESI DENTI AL CONSTRUCTI ON
GO0D CATEGORY # ROAD CONSTRUCTI ON

GO0D CATEGCRY # ROAD REPAI R AND MAI NTENANCE
GO0D CATEGORY # OTHER ENG NEERI NG CONSTRUCTI ON
GO0D CATEGCRY # PROF. SERVI CES TO BUSI NESS
GO0D CATEGORY # FURNI TURE AND FI XTURES

o No O NN WwdN

| NDI CATE THE NUMBER OF THE FIRST GOOD CATEGORY TO BE USED, AND PRESS
RETURN? 4

VWHAT $ AMOUNT | S ASSOCI ATED W TH THE GOOD CATEGORY 4 ?
TYPE THE AMOUNT AND PRESS RETURN? 2800000

THE VALUE OF THE GOCD CATEGORY RCAD CONSTRUCTION IS $2, 800, 000
DO YOU WANT TO CHANGE THE VALUE OF THI S GOCD? ANSWER Y OR N. N
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(18) GOOD CATEGORY #
GOOD CATEGORY #
GOOD CATEGORY #
GOOD CATEGORY #
GOOD CATEGORY #
GOOD CATEGORY #
GOOD CATEGORY #
GOOD CATEGORY #

REPAI R CONSTRUCTI ON

HOUSI NG CONSTRUCTI ON

NON- RESI DENTI AL CONSTRUCTI ON
ROAD CONSTRUCTI ON

ROAD REPAI R AND MAI NTENANCE
OTHER ENG NEERI NG CONSTRUCTI ON
PROF. SERVI CES TO BUSI NESS
FURNI TURE AND FI XTURES

0 N O 0o~ w DN

[ NDI CATE THE NUMBER OF AN OTHER GOOD CATEGORY TO BE USED, AND PRESS
RETURN? 5

(19) WHAT $ AMCUNT IS ASSOCIATED WTH THE GOOD CATEGCRY 5 ?
TYPE THE AMOUNT AND PRESS RETURN? 370000

(20) THE VALUE OF THE GOOD CATEGORY ROAD REPAIR AND MAI NTENANCE | S
$370, 000

DO YOU WANT TO CHANGE THE VALUE OF THI S GOOD? ANSWER Y OR N. N

(21) GOOD CATEGORY # 1 REPAIR CONSTRUCTI ON
GOOD CATEGORY # 2 HOUSI NG CONSTRUCTI ON
GOOD CATEGORY # 3  NON- RESI DENTI AL CONSTRUCTI ON
GOOD CATEGORY # 4 ROAD CONSTRUCTI ON
GOOD CATEGORY # 5 ROAD REPAIR AND MAI NTENANCE
GOOD CATEGORY # 6 OTHER ENG NEERI NG CONSTRUCTI ON
GO0D CATEGORY # 7 PROF. SERVICES TO BUSI NESS
GO0D CATEGORY # 8 FURNITURE AND FI XTURES

I NDI CATE THE NUMBER OF THE LAST GOCD CATEGORY TO BE USED, AND PRESS
RETURN? 7

(22) WHAT $ AMOUNT |'S ASSOCI ATED WTH THE GOCD CATEGORY 7 ?
TYPE THE AMOUNT AND PRESS RETURN? 90000

(23) THE VALUE OF THE GOOD CATEGORY PROF. SERVI CES TO BUSINESS IS $90, 000
DO YOU WANT TO CHANGE THE VALUE OF THI'S GOOD? ANSVER Y OR N. A

[f you answer at the bracket (12) that you want to enter the value of the
good categories as the program asks you, you nust answer at the sequence
(25)-(26) for each of eight goods.
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(24) WHAT $ VALUE |'S ASSOCI ATED W TH EACH GOOD CATEGORY OF THE PROGRAM?
TYPE THE VALUES AS THE PROGRaM ASK'S, AND PRESS RETURN?

(25) GOOD CATEGORY # 1 REPAIR CONSTRUCTION: O

(26) THE $ VALUE OF THE GOOD CATEGORY REPAIR CONSTRUCTION IS $0.
DO YOU WANT TO CHANGE THE VALUE OF TH'S GOOD CATEGORY? ANSVER Y OR
N N
After you have entered the value associated with the |last good asked by
the program the sequence (27) appears.

(27) WHAT IS THE TOTAL AMOUNT OF THE PRQJECT?
TYPE | T AND PRESS RETURN? 3260000

(28) THE TOTAL AMOUNT CONSIDERED IS $3, 260, 000
DO YOU WANT TO CHANGE THI' S VALUE? ANSWER Y OR N. N

(29) THE RESULTS WILL BE PRINTED I N ONE MOMENT.

After about 20 seconds the simulation results are printed out. \Wen
printing is conplete, sequence (30) appears.

(30) THE PROGRAM | S FI NI SHED:

DO YOU HAVE ANOTHER PROGRAM TO EVALUATE?
ANSWER Y OR N. N

If you had answered yes to this question, the program would have returned
to (3) and another capital project would have been analyzed. Since the
answer is N for this exanple, sequence (31) appears.

(31) PLEASE TURN OFF COWPUTER.

4.2 Error Messages

Error nmessages appear when you introduce wong data; for exanple
al phabetical termat the place of nunbers, the letter O when the conputer
asks Yor N, if you enter 7 when the program only accepts a nunber between
land 6. Each time the error nessage appears, the user must reintroduce
the last information. These are exanples:



:(4)  IN WHAT PROVINCE WLL THE PROJECT BE IMPLEMENTED?
I NDI CATE THE NUMBER OF THE PROVI NCE AND PRESS RETURN? 12

You answer 12 to sequence (4) but the programonly accepts I - 11 so,
the following error message appears:

PLEASE USE THE NUMBERS ! TO 11.
and the programreturns to sequence (4).

:(4) IN WHAT PROVI NCE WLL THE PRQIECT BE IMPLEMENTED?
I NDI CATE THE NUMBER OF THE PROVI NCE AND PRESS RETURN? N_

You answer N to sequence (4) but the program only accepts nunbers so, the
following error nessage appears:

PLEASE USE NUMERALS ONLY.
and the programreturns to sequence (4).

:(8) THE YEAR CONS|I DERED W LL BE 1983
DO YOU WANT TO CHANGE THE YEAR? ANSVER Y OR N. E_

You answer F to sequence (8) but the programonly accepts Y or N so, the
following error nessage appears:

YOU MUST REPLY Y OR N.
and the programreturns to sequence (8).

:(18) I NDI CATE THE NUMBER OF ANOTHER GOOD CATEGCORY TO BE USED, AND PRESS
RETURN? 2_

You answer with a nurmber which you have already used so, the follow ng
error nessage appears on the screen:

YOU HAVE ALREADY USED THE GOCD CATEGORY # 2.

PLEASE CHANGE THE NUMBER OF THE GOOD CATEGORY.
and the programreturns to sequence (18).

On the other hand, if the total expenditure amunt you entered at the
sequence (24) does not correspond with the ambunt you entered for each
goods at the sequences (22)-(23), the following error nessage appears:
THE AMOUNT YOU HAVE G VEN DOESN'T EQUAL THE SUM OF THE GOCD
CATEGORI ES YOU GAVE EARLI ER
YOU MUST START OVER BY ENTERING THE VALUE OF THE GOOD CATEGORI ES.
and the programreturns to the beginning of the goods identification,
sequence (13).



4.3 Sinmulation Results

The results of this inpact study, as they appear on the
printout , are shown on the follow ng page.

Following the date are the identification of the nodel, the data
entered by the user to describe the project, and the results of the inpact
study. It should be renenbered that the inmpact study results include only
the capital project costs. I npacts resulting from operation and mainten-
ance of new facilities and any additional visitors they nmay attract are
not included.

As with the exanples given in chapter 3, economic inpacts are
measured in three ways: labour income, GDP and enployment. For the
provinca in which the project is located, direct, indirect and induced,
and total inpacts are identified. The total inpact for all other
provinces is then given. Finally, adding the total inpact in the project
province and in the other provinces, we obtain the national inpact. 1tis
given on the last line.
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TABLE 4

Simul ati on Results

20 OCTOBER 1984

22X 22X XTLITL LI LSS ARSI RIS RS2SRSS LTI LSRR SRS ESTE IR L S S 23
ECONOMIC IMPALCT MODELFORCARITAL PROJECTS

SOCIO-ECONOMIC BRANCH,HQ.

SEPTEMBER 2984 VERSIONM.

TIPSR TELSTTEE S LTSS S LPE SIS SIS S S L ILIELI SIS S LIS SIS SRS SRR L L B2
PROJECT: REP. AND CONSTRUCTI ON OF A ROAD

GROS MORNE

PROVI NCE OF NEWFOUNDLAND

YEAR 1979

GO0D CATEGORY # 4 ROAD CONSTRUCTI ON : $2,800, 000

GO0D CATEGORY # 5 ROAD RePAIR AND NMAI NTENANCE : *370, 000
G0O0D CATEGORY # 7 PROF. SERVI CES TO BUSI NESS : %90, 000
TOTAL ALL GOOD CATEGORI ES %3, 260, 000

I 2T ELE SIS EE S SIS IS SIS S S AL RS R 22222 R 22 R R R R R Rt et 2]

ECONOM C | MPACT | N NEWFOUNDLAND AND THE OTHER PROVI NCES :

TYPE OF LABOUR G.D.P. PERSONS—
| MPACT 1 NCOME YEARS
NEWFOUNDLAND

DI RECT %, 021, 600 S1, 372, 300 45.7
| NDI RECT AND | NDUCED $898, 700 %1, 455, 300 52.9
TOTAL $1, 920, 300 S2, 827, 600 9s.5

QTHER PROVI NCES

TOTAL 2965, 600 $1, 521, 400 77.6

NEWFOUNDL AND AND THE
QTHER PROVI NCES

TOTAL 82, S85, 900 %1, 349, 000 176. 1

(o2 2 d 2 222 22222222 1222222 222 222 222X 222t Rl 2222222 ad22 222t )]



CONCLUSI ON

The greatest advantage of the nodel described in this report is
its simplicity. It allows the user to do a rapid assessnent of the
econom ¢ inmpact of any capital project and the neaning of the aggregates
used to estimate the inmpacts is easy to understand.

In view of the limtations of the input-output nodel, the
results should be treated with caution. The real inpact of GDP or enploy-
ment (person-years) could even, in sone cases, vary considerably fromthe
modelling results. The reliability of the results will also depend on the
effort given to identifying the project conponents and their costs

Moreover, this sort of analysis, in identifying significant
i mpacts on various aggregates, does not indicate the econom c perfornance
of Parks Canada capital projects. Todo so would require, for example,
comparing the impact of the capital project investments in question to the
i mpacts of other projects, whether government or private sector. An
econom ¢ inpact study of a project should also not be confused with a
profitability study, which in economcs would be called a cost-benefit
anal ysi s.

Finally, it would be interesting in the fucure to exam ne some
aspects of the nodel. On the one hand, once a nunber of simulations have
been conpl eted, the structure of the goods and services considered in the
model should be checked to see if it provides a satisfactory description
of the investnent projects, On the other hand, a careful study of the
degree to which Parks Canada inplements the regional purchasing policy
shoul d be carried out.
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APPENDI X 1

Description of Goods and Services Used



TABLE 1

Goods and Services Used and Corresponding C assification

Good Classification (level L)

Goods and Services of Statistics Canada
[ nput - Qut put Division

b1 Repair construction 522

| 2 Residential construction 523

| 3 Non-residential construction 524

| 4 Construction of roads 505

L

| 5| Repair and maintenance of

|| roads 541

| I

| 6 | Other engineering

| | construction 529

|

| 7 Busi ness services 566

‘ 8 Furniture and fixtures 204- 208
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Description of the Goods and Services considered

bv the Mbdel
Type Definition
Renovat i on/ Repai r Any regular maintenance work ained
Construction at reconditioning a building or

another type of construction
(excluding road system repairs).
Historic buildings restoration.
Structures stabilization.

Resi denti al Single, detached, seni-detached,

Construction dupl exes, apartnments, row housing,
etc.

Non- Resi dent i al I ndustrial buildings: factories,

Construction pl ants, workshops, etc.

Commer ci al bui | di ngs: st ores,
hotel s, restaurants, office
bui | di ngs, garages and service
stations, theatres, arenas,
recreational buildings etc.

I nstitutional buildings: school s,
hospitals, etc.

Q her building construction: farm
bui | di ngs, broadcasting stations,
passenger termnals, bus boat,

| aboratories, etc.

Regi stration kiosk and other
services building, e.g. water

t reat ment .

Road Construction Hi ghways, roads and streets
(grading, scraping, oiling,
filling).

Parking lots and resting areas.
Si dewal ks and pat hs.
Runways, |anding fields.

Road Repair and Road, bridge and tunnel

Mai nt enance mai nt enance and repair services.
Pothole filling.
Snow cl eari ng.
Tarring roads.
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Description of the Goods and Services considered

by the Mbdel

Type

Definition

O her Engi neering
Construction

Servi ce

Furni ture

to

| ndustries

and

Fi xture

Marine constructions :  docks ,
wharves, piers, breakwaters,
retai ning walls, enbanknents,
canal s and wat erways, etc.

Wat erwor ks and sewage systens:
tile drains, storm sewers, water
mai NS, water punping stations,
filtration plants, water storage
t anks, etc.

O her engi neering construction:
bridges, overpasses, tunnels,

par ks, |andscapi ng, soddi ng,
sSwi mm ng pools, tennis courts,
golf courses, canpgrounds, outdoo,
recreation facilities, fences,
snowsheds , signs, guard rails, etc.
El ectrical power system

Devel opnent of play areas.

Trails and si gnage.

Prelimnary works on a
construction site.

O fices of accountants, |awers
and notaries.

O fices of architects, engineers,
and other scientific and technical
services (surveying, archeol ogy,
etc. )

Construction site coordination and
supervi si on.

Househol d, canping and | awn,
furniture.

O fice, restaurant and
institutional furniture.
Interpretive and exhibit materials
(such as displays, showcases,
interpretive stations along a
trail, etc.)

Lanps and lightbulbs.

does not include plastic and
concrete furniture.
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APPENDI X 2

GDP and Enpl oynent
| npact, per Dol lar

Sel ected Goods, by Province,

CGener at ed
of Purchase
1979.



TABLE 1

Labour Income, GDP and Enploynment GCenerated in the Province of |npact
per Dollar of Purchase, for Good No. 1 (Repair Construction), 1979.*

PROVI NCES
NFLD . [P.E.I.| N.S. N.B. QUE. ONT . MAN . [SASK. |ALTA. | B.C Y./N.W.T.

Labour income

Di rect 0. 37 0.31 0.34 0.32 0.35 0. 37 0.32 [0.35 |0.37 0.32 0.31

Indirect + induced 0.27 0.17 0.23 0.19 0. 36 0. 38 0.22 [0.20 |0.24 0.33 0.09

Tot al 0.64 0.48 0.57 0.51 0.71 0.75 0.54 ]0.55 (0.61 0. 65 0.42
&P

Di rect 0.43 0. 32 0. 37 0.35 0. 39 0.43 0.35 |0.38 |0.40 0. 36 0. 36

Indirect + induced 0.40 | 0.26 0.36 | 0.32 | 0.55 | 0.58 | 0.36 [0.32 [0.44 | 0.50 0.13

Tot al 0.83 0.58 0.73 0.67 0.94 1.01 0.71 |0.70 |0.84 0. 86 0.49
Empl oynent

Direct 0.20 0. 23 0.20 0.18 0.18 0.18 0.19 (0.14 |0.16 0.14 0.03

| ndi rect + induced 0.15 0.10 0.14 0.14 0.21 0.22 0.16 ]0.11 (0.14 0.17 0.06

Tot al 0.35 0.33 0.34 0.32 0.39 0. 40 0.35 [0.25 |0.30 0.31 0.09

Source: Statistics Canada |nput-Qutput Division.

* Empl oyment uses a $10, 000 purchase.




TABLE 2

Labour Incone, GDP and Enpl oynent GCenerated in the Province of |npact,
per Dollar of Purchase, for Good No. 2 (Residential Construction), 1979.%
PROVI NCES N
AGCREGATES
NFLD. |P.EJ.. | N.S. N. QUE. oNT . MN . [SASK. | ALTA. | B.C. |Y./N.W.T.

Labour incone

Di rect 0.33 0.29 0.33 0.32 0.32 0.33 0.33 (0.33 0.32 0.32 0.33

I ndirect + induced 0.24 0.15 0.21 0.19 0.38 0.40 0.21 |(0.18 0.24 0.33 0.09

Tot al 0.57 0.44 0.54 0.51 0.70 0.73 0.54 |0.51 0. 56 0. 65 0.42
G bp

Di rect 0.37 0.32 0,39 0.37 0. 36 0.40 0.40 |0.39 0.39 0.37 0.38

I ndirect + induced 0. 36 0.23 0.34 0.31 0.57 0.59 0.34 |0.29 0.43 0.51 0.10

Tot al 0.73 0.55 0,73 0.68 0.93 0.99 0.74 |0.68 0. 82 0.88 0.48
Enmpl oynent

Direct 0.14 0.16 0.14 0.12 0.12 0.12 0.13 |0.10 0.11 0.10 0.02

Indirect + induced 0.13 0.09 0.13 0.14 0. 22 0.23 0.15 |0.09 0.13 0.18 0. 05

Tot al 0. 27 0.25 0. 27 0. 26 0.34 0.35 0.28 |0.19 0.24 0.28 0.07

Sour ce: Statistics Canada |nput—CQutput Division.

* Enmpl oynent

uses a $10, 000 purchase.



TABLE 3

Labour Income, GDP and Enpl oyment Generated in the Province of Inpact,
per Dollar of Purchase, for Good No. 3 (Non-residental Construction), 1979.*
PROVI NCES
AGGREGATES
NFLD . |P.E.TI.| N.S. N.B. QUE. ONT . MAN . [SASK.|ALTA. [ B.C |Y./N.W.T.

Labour income

Direct 0.35 0.32 0.33 0. 37 0.37 0.38 0.33 |0.35 |0.36 0. 37 0. 36

Indirect + induced 0.27 0.16 0.22 0.19 0.38 0.41 0.24 (0.20 |0.26 0.33 0.09

Tot al 0.62 0.48 0.55 0.56 0.75 0.79 0.57 10.55 |0.62 0.70 0.45
GDP

Di rect 0.38 | 0.35 | 0.37 | 0.41 | 0.42 | 0.43 [ 0.37 |0.39 [0.40 | 0.42 0.40

I ndirect + induced 0.41 | 0.24 | 0.35 | 0.32 | 0.56 | 0.62 | 0.38 |0.31 |0.45 | 0.49 0.11

Tot al 0.79 0.59 0.72 0.73 0.98 1.05 0.75 |0.70 [0.85 0.91 0.51
Enpl oyment

Direct 0.71 0.20 0.17 0.16 0.16 0.15 0.17 (0.12 |0.14 0.12 0.03

Indirect + induced 0.15 0.09 0.14 0.13 0.21 0.24 0.15 (0.10 |0.14 0.18 0.05

Tot al 0.32 0.29 0.31 0.29 0. 37 0.39 0.32 |0.22 |(0.28 0.30 0.08

Source:  Statistics Canada |nput-Qutput Division.

*

Enpl oyment uses a $10, 000 purchase.



TABLE 4

Labour Inconme, GDP and Enploynent Generated in the Province of |npact,
per Dollar of Purchase, for Good No. 4 (Road Construction), 1979.*

PROVI NCES
AGGREGATES
NFLD . [P.E.I.| N.S. N.B. (QUE . ONT. MAN . |SASK.|ALTA . | B.C. |Y./N.W.T.

Labour income

Direct 0.33 0.41 0.32 0.27 0.36 0.39 0.31 |0.26 |0.37 0.30 0.29

[ ndirect + induced 0.29 0.19 0.24 0.18 0.35 0.38 0.24 |0.21 [0.26 0.32 0.14

Tot al 0.62 0.60 0.56 0. 45 0.71 0.77 0.55 |0.47 |[0.63 0.62 0. 43
GDP

Direct 0.41 0.53 0.41 0.34 0. 42 0. 47 0.41 |0.44 |0.53 0.42 0.41

I ndirect + induced 0.47 0.31 0.41 0.33 0.54 0.57 0.39 (0.33 |0.51 0. 49 0.13

Tot al 0. 88 0. 84 0.82 0. 67 0.96 1.04 0.80 |0.77 |1.04 0.91 0.54
Empl oynent

Direct 0.15 0.18 0.14 0.14 0.14 0.14 0.15 |0.11 |0,12 0.11 0.02

I ndirect + induced 0.17 0.11 0.13 0.13 0.20 0.21 0.16 |[0.11 |0.15 0.17 0.07

Tot al 0.32 0.29 0.27 0.27 0.34 0.35 0.31 [0.22 |0.27 0.28 0.09

Sour ce: Statistics Canada |nput-CQutput Division.

*

Enpl oyment uses a $10,000 purchase.




TABLE 5

Labour Income, GDP and Enpl oynent Generated ia the Province of |npact,
per Dollar of Purchase, for Good No. 5 (Road/Bridge Construction), 1979.*

PROVI NCES
AGGREGATES
NFLD . [?.E.I.| N.S. N.B. QUE. QNIT. | N, |SASK [ALTA. | B.C. |Y./NWT.

Labour income

Direct 0.22 0.22 0.22 0.22 0.22 0.22 | 0.22 |0.22 |0.22 0.22 0.22

I ndi rect + induced 0.21 0.15 0.19 0.15 0.32 0.28 | 0.19 |0.17 |0.19 0.25 0.13

Tot al 0. 43 0. 37 0.41 0.37 0.54 0.50 [ 0.41 |0.39 [0.41 0. 47 0.35
GDP

Direct 0.56 0.56 0. 56 0.56 0.56 0.56 0.56 |0.56 [0.56 0.56 0.56

Indirect + induced 0.34 0.25 0.31 0.26 0.41 0. 42 0.30 |0.28 |0.37 0. 38 0.16

Tot al 0.90 0.81 0.87 0.82 0.97 0.98 0.86 |0.84 [0.93 0.94 0.72
Empl oynent

Di rect 0.08 0.09 0.08 0.09 0.08 0.09 | 0.07 [0.08 |0.08 0.08 0.07

[ ndirect + induced 0.13 0.11 0.12 0.12 0.20 0.16 | 0.13 |0.10 (0.12 0.13 0.07

Tot al 0.21 0.20 0.20 0.21 0.28 0.25 | 0.20 (0.18 |0.20 0.21 0.14

Sour ce: Statistics Canada |nput-Qutput Division.

*  Enpl oyment uses a $10,000 purchase.




TABLE 6

Labour Income, GDP and Enploynent Generated in the Province of |npact,
per Dollar of Purchase, for Good No. 5(Cther Engineering Construction), 1979.*

PROVI NCES
AGGREGATES
NFLD . [P.E.I.| N.S. N.B. QUE. ONT. MAN . SASK. [ALTA . B. C. Y./N.W.T.

Labour incone

Direct 0.39 0. 38 0. 33 0.29 0.35 | 0.34 0.33 |0.34 |0.31 0.33 0.32

I ndirect + induced 0.29 0.21 0.25 0. 22 0. 39 0.42 0.26 |0.24 [0.26 0.35 0.11

Total 0. 68 0.59 0.58 0.51 0.74 0.76 0.59 |0.58 [0.57 0.68 0.43
GDP

Direct 0.54 0.40 0. 39 0.32 0. 44 0. 43 0.39 |0.38 |0.47 0. 38 0.38

I ndi rect + induced 0.43 0.33 0.40 0.36 0.58 0.63 0.42 |0.38 |0.45 0.54 0.13

Tot al 0. 97 0.73 0.79 0.68 1.02 1. 06 0.81 |0.76 [0.92 0.92 0.51
Enpl oynent

Di rect 0.15 0.17 0.15 0.14 0.13 0.13 0.15 |0.10 (0.12 0.10 0.02

I ndirect + induced 0.15 0.13 0.16 0.15 0.23 0.24 0.17 |(0.13 |0.14 0.20 0. 06

Tot al 0. 30 0. 30 0.31 0.29 0.36 0.37 0.32 [0.23 [0.26 0.30 0.08

Sour ce: Statistics Canada |nput-CQutput Division.

* Enpl oyment uses a $10, 000 purchase.




TABLE 7

Labour |Income, GDP and Enploynent Generated im the Province of |npact,
per Dollar of Purchase, for Good No. 7 (Business Construction), 1979.*

PROVI NCES
AGCREGATES
NFLD.|P.E.I.| W.S. | N.B. | QUE ONT. MIN . |SASK. [ALTA. | B.C. |r./N.W.T.
0.18 | 0.09 | 0.18 | 0.12 | 0.37 0.33 0.18 [0.14 |0.36 0.33 0.04
0.10 0.04 | 0.09 | 0.05 | 0.22 0.20 0.09 |0.06 |0.14 0.19 0. 02
0.28 | 0.13 | 0.27 | 0.17 | 0.59 0.53 0.27 |0.20 |0.50 0.52 0. 06
GDP
Direct 0.19 0.11 0.20 0.14 0.40 0. 36 0.20 |0.16 |0.38 0. 36 0.05
I ndirect + induced 0.15 0. 07 0.14 0.08 0.34 0.31 0.15 |0.10 |0.26 0.30 0.02
Tot al ().34 0.18 0.34 0.22 0.74 0.67 0.35 |0.26 |0.64 0. 66 0.07
Employment
Direct 0.08 0.02 0.08 0.05 0.18 0.17 0.08 |0.06 |0.10 0.18 0.02
Indirect + induced 0.05 0.03 0.05 0.04 0.13 0.12 0.06 |0.03 |0.08 0.11 0.01
Total 0.13 0.05 0.13 0.09 0.31 0.29 0.14 |0.09 |o0.18 0.29 0.03
Sour ce: Statistics Canada |nput-Qutput Division. Processed at Parks Canada

*  Enpl oyment uses a $10, 000 purchase
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Processed At

Di vi si on.

Statistics Canada | nput- Qut put

Sour ces:

uses a $10, 000 purchase.
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