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PREFACE 

Wildlife, a great Canadian heritage, is also a major recreational 
resource. It inspires artistic and cultural expression and is essential for 
the livelihood of thousands of aboriginal people. But even though our modern 
society is oriented toward outdoor recreational activities that depend at 
least partly on wildlife, the economic recreational value of this resource 
tends to go unnoticed. These important uses of wildlife are not priced and 
marketed like other natural resources such as timber and minerais. The more 
subtle recreational and aesthetic benefits we derive from wildlife, such as 
our national identification through the beaver, defy measurement in 
conventional economic terms. However, estimates of enjoyment received by 
participants in recreational wildlife-related activities can be evaluated in 
monetary terms by acceptable economic techniques. Some of these techniques 
have been used in this report which is based on the results of a comprehensive 
multi-sponsored national survey and analysis conducted by Statistics Canada 
in 1982 for the year 1981. The report, which is fourth in a series of 
publications on "The Importance of Wildlife to Canadians" 1 , is a relatively 
technical discussion of the summary of findings which were published in "An 
Executive Overview of the Recreational Economic Significance of Wildlife". It 
provides a detailed explanation and the results of the complex procedures and 
assumptions upon which the estimates of economic benefit are based. 

1  The sub-titles of the earlier publications follow; copies may be obtained 
from the Canadian Wildlife Service or provincial government wildlife 
agencies: 

- Highlights of 1981 National Survey (1983). 

- A User's Guide to the Methodology of the 1981 National Survey (1985). 

- An Executive Overview of the Recreational Economic Significance of 
Wildlife (1985). 
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I. INTRODUCTION 

The purpose of this report is to evaluate the economic significance 
of the recreational use of wildlife and to explain the procedures. This 
includes an evaluation of direct and indirect benefits to Canadians. It is 
more technical in nature than the previous publication entitled "An Executive 
Overview of the Recreational Economic Significance of Wildlife". The report 
explains the theory of economic evaluation and shows the relatively unique 
challenges that wildlife resources pose for economists. The methods that were 
used to estimate benefits are described along with the assumptions that 
underlie the results. 

It is part of our tradition and custom in Canada that access to 
public lands, water and wildlife for recreational purposes is free. However, 
this does not mean that these goods have no value. These goods do have a 
value and analytical tools have been devised to measure non-marketed 
recreational outdoor benefits. Two main evaluation procedures are employed in 
this study which focus on (1) direct, and (2) indirect benefits generated by 
wildlife-related recreational activities. Data on direct economic benefits 
were collected through a questionnaire that Statistics Canada addressed to 
approximately 100,000 Canadian residents. The responses were analyzed with 
the purpose of placing a monetary value on the enjoyment, satisfaction or 
utility received by those who participated in wildlife-related recreational 
activities. This is based on the concept of consumer surplus or net 
willingness to pay (WTP) by the participants. Indirect, or secondary benefits 
to the Canadian and provincial economies were estimated from participants' 
expenditures by Statistics Canada. 

The study is organized into three main sections. Section 2 is 
devoted to the estimation and analysis of the direct benefits at the national 
level. A description of the approach used and data weighting are also 
presented. Section 3 evaluates and analyzes the national effects (or indirect 
benefits) on the Canadian economy and government revenue resulting from the 

expenditures of participants in wildlife-related activities using the 
Statistics Canada Input-Output Model. Simulation results based on an 
alternative expenditure distribution are also introduced. Section 4 presents 
and analyzes the estimates of the direct and indirect economic benefits for 
the provinces that have funded the present study. The indirect benefits were 
estimated using the Statistics Canada Interprovincial Input-Output Model. 
Several detailed appendices on estimation procedures and assumptions complete 
this study. 

The results are based on the socio-economic data provided by the 
1981 Statistics Canada Survey, hereafter called the Survey. Details of the 
objectives of the Survey, definitions of terms, questionnaire and sample 
design, and the statistical reliability of the results are documented in 
Filion et al. (1985) 1 . 

1  Filion, F.L., Weisz, G., Collins, B. 1985. The Importance of Wildlife 
to Canadians; A User's Guide to the Methodology of the 1981 National 
Survey. Canadian Wildlife Service, Ottawa. 
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The estimates of direct benefits shown in this study are considered 
to be conservative for several reasons. Since the Survey data are limited to 
Canadian residents aged 15 years and over living in the ten provinces, the 
results do not reflect wildlife-related recreational values of residents in 
northern and remote areas, natives living on reservations, tourists visiting 
Canada, etc. Further, the WTP technique used here to evaluate direct benefits 
to participants in wildlife-related activities has been shown to yield empi-
rical results which are significantly lower than those yielded by "willingness 
to accept compensation" questions'. 

The indirect benefits to the economy result from expenditures by 
Canadians participating in wildlife-related recreational activities. These 
expenditures would not be made in certain regional areas or even within 
Canada, if such wildlife-related activities were not available. In this 
event, it is likely that people would travel, oftentimes beyond regional, 
provincial or national boundaries, to enjoy them. Hence, indirect economic 
impacts would be lost to rural areas, the provinces or the country as might 
the impacts resulting from other concurrent expenditures made during 
wildlife-related trips. 

Direct and indirect benefits derived from the recreational use of 
wildlife for 1981 represent a flow of benefits accruing to Canadians in 
constant 1981 dollars. Continued wise wildlife management by all levels of 
government results in the perpetuation of these benefits over time. 

1  Knetsch, J.L. 1985 , Values, Biases and Entitlements. Page 1 in The Annals 
of Regional Science, Vol. XIX, No. 2. 
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2. DIRECT BENEFITS TO PARTICIPANTS 

2.1. 	Introduction 

In this study, direct (or primary) benefits refer to the enjoyment 
or satisfaction received by participants during their wildlife-related 
recreational experiences. Such benefits can be assigned a real economic value 
inasmuch as participants have to sacrifice something (money, time, opportuni-
ties for other activities) to obtain them. The product we are evaluating is 
not wildlife itself but rather the recreational activities or experiences that 
the presence of healthy and abundant wildlife populations makes possible. 

2.2. 	Economic Evaluation 

The monetary evaluation of these direct benefits constitutes a 
formidable challenge for economists. Recreational activities are not marketed 
or sold in the same manner as private goods and services due to market 
failurel. Unlike the admission fee to a movie, we do not have a price for 
a hunting day. This is largely a result of the fact that hunting and many 
wildlife-related activities are "do it yourself" experiences in which parti-
cipants act as their own outfitters. It is also impractical or socially 
unacceptable to have many of these wildlife-related activities traded in the 
marketplace. 

The economic value of goods and services exchanged in markets is 
often equated with price. Price is a fundamental concept in economics which 
evaluates a transaction when something is exchanged. It is generally deter-
mined by the forces of supply and demand in which the price represents the 
amount of money or goods for which something is bought or sold. Although 
market prices do not usually represent the total utility or value people 
get from their purchased goods or services, they are nevertheless used as 
indicators of economic value. 

Clawson and Knetsch2  state: "Economic values are measured basically 
by what people are willing to give up: a relevant economic measure of recre-
ation value is, therefore, the willingness on the part of consumers to pay for 
outdoor recreation services". Thus, the derived direct benefits of wildlife-
related recreational activities must be determined and evaluated according 
to more sophisticated methods than the simple summation of available market 
values. For example, the licence fees paid for sport hunting surely do not 
represent the full value of benefits received by hunters. They are paid by 
hunters without reference to the amount of time spent or game harvested. 
These licence fees allow governments to regulate hunting activities and 
recover a portion of wildlife management costs. Further, such fees do not 

1  By market failure we mean that a good or service cannot be exchanged on 
the marketplace. Generally, market failure is a result of the following 
situations: common property resources, externality, public good, monopoly. 

2  Clawson, M. and J.L. Knetsch. 1966. "Economics of Outdoor Recreation". 
Page 214 in Resources for the Future, Inc. Washington. 
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apply to other recreational uses of wildlife like bird-watching. A review of 
the economic approaches to wildlife valuation can be found in Langford and 
Cochebal, and a description and evaluation of the main recreational evaluation 
techniques are shown in Dwyer et al. 2 . While each valuation method has its 
own advantages and weaknesses none of them is unequivocally superior. 

2.3. 	The Approach Used 

The valuation method in the present report is based on the 
"Willingness to Pay" (WTP) concept which has been frequently used in recrea-
tional economic studies to measure the consumer surplus. The consumer surplus 
represents the amount of money participants would pay over and above what they 
have actually paid rather than to forego a given experience3 . 

The measuring of direct benefits received by participants from their 
wildlife-related experience is illustrated in Figure 2.1. A, B, C is the 
curve for recreational wildlife-related activities. The demand curve slopes 
downward because participants will generally buy more of a good at lower 
prices. This is known as the law of demand. If there were no cost and supply 
constraints participants would consume a maximum of OC wildlife-related 
activities and the whole area OAC under the demand curve would represent the 
participants' WTP for these activities which would be equal to the benefits 
received but not paid for (i.e., consumer surplus). However, in order to 
engage in recreational wildlife-related activities participants have to make P 
expenditures on complementary goods and services such as the costs of travel, 
food, accommodation and equipment. Thus, the quantity of activities demanded 
decreases to OQ, depending upon the elasticity of the demand to price. 

Total WTP for these OQ activities is OABQ and actual expenditures 
equal OPBQ. The difference between them represents the consumer surplus 
(PAB), that is the net willingness of participants to pay in excess of their 
actual participation cost. The consumer surplus is thus equal to the economic 
value of the enjoyment received from their wildlife-related experience that 
exceeds the costs incurred to participate in it. If these wildlife-related 
activities were eliminated, the loss of enjoyment or well-being suffered by 
participants would be equal to this amount. 

1  Langford, W.A. and D.J. Cocheba. 1978. The wildlife valuation problem: 
A critical review of economic approaches. Occasional Paper No. 37, Canadian 
Wildlife Service, Ottawa. 

2  Dwyer, J.F., J.R. Kelly and M.B. Bowles. 1977. Improved procedures for 
valuation of the contribution of recreation to national economic develop-
ment. Research Report Project No. 128, University of Illinois. 

3  For a more complete description the reader is invited to consult: 
Mishan, E.-J. 1973. Economics for social decisions. Psaeger Publishers, 
Inc., New York, or from the saine  author: 1982. Cost-Benefit Analysis 
3rd Edition, George Allen Unwin. 
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Consumer surplus = Net WTP = 
Direct benefits = Value enjoyed 
but not paid for (PAB). 

Participation costs = What 
one has to pay in order 
to enjoy = Associated 
expenditures (OPBQ). 

Figure 2.1. Measuring the direct benefits received by participants from their 
wildlife-related experience. 

Price $ 
A 

0 
C Quantity 

The complementary expenditures made by participants on travel, food, 
accommodation and equipment are an important variable affecting the decision 
whether or not to hunt, to observe wildlife, etc. These expenditures rep-
resent actual costs to the participants and as such have to be deducted from 
the total direct benefits they obtained from wildlife-related activities in 
order to estimate the net benefits received. 

In the above evaluation of direct benefits from wildlife-related 
activities, some economists would include with the consumer surplus the value 
of the permit fee, licence fee or entrance fee if any were paid by hunters. 
In this study the data on such fees were not available because the 1981 Survey 
did not specifically ask for such expenditures. However, these fees generally 
represent a very small fraction of either the expenditures or the direct bene-
fits. According to a Statistics Canada Publication' the total revenue of 
hunting licences paid by Canadian hunters in the 1976-77 season amounted to 
$12 million. 

2.4. 	Source of Data on Expenditures and Consumer Surplus 

The mailed Statistics Canada questionnaire asked for both the actual 
expenditures made by participants in given wildlife-related recreational 
activities and the consumer surplus. The expenditures were used mainly to 
compute indirect benefits as described in Section 3; however, when added to 
the consumer surplus, they represent an indicator of the total  direct benefits 
participants obtained from their wildlife experience. 

1 Statistics Canada. 1979. Travel, Tourism and Outdoor Recreation, 
1966-1977. 
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For the purposes of the Survey, expenditures were defined as costs 
incurred by the participant for the purchase of goods and services used 
primarily to participate in a wildlife-related activity during a 12-month 
period in 1981. Expenditures could only be claimed if they were used 
primarily  for participation in such activities. For instance, if a boat was 
purchased for travel and sometimes for hunting, its cost should not have been 
claimed as part of wildlife-related activity expenditures. Hence, the results 
of the Statistics Canada Survey would tend to be conservative and could lead 
to an actual underestimation of wildlife-related expenditures. 

Seven types of expenditures on both consumptive and non-consumptive 
uses were consideredl. They are as follows: 

1) Natural Area Costs - included costs for the maintenance, improvement 
or purchase of natural areas to provide food or shelter for 
wildlife. 

2) Residential Wildlife Activity Costs - the cost of feeders, wildlife 
food, bird-houses .... 

3) Transportation - operation costs of private vehicles, planes, 
ferries .... 

4) Accommodation - cost of motels, campgrounds .... 

5) Food - cost of groceries, meals, beverages .... 

6) Equipment - the cost of cameras, camping gear, special clothing, 
guns, boats and motors, etc.... 

7) Other Items - cost of books, film, film processing, ammunition, 
equipment rentals .... 

A question was also devoted to the amount of money spent on 
membership fee(s) or donation(s) to wildlife-related organizations in 1981. 
Expenditures were measured by the amount spent within the specified year on a 
given activity. 

1  Appendix I contains the exact wording of the questions used in the Survey. 
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In the survey the consumer surplus questions were asked only after 
the respondents had had a chance to reflect on the activities and to report 
all expenditures'. The information was obtained by: 

1) determining their inclination to pay more than the actual costs 
incurred to enjoy a given wildlife activity (filter question). 
In other words, did they pay less than the enjoyment was worth; 

2) and asking the respondent to state what amount of money in 
excess of the participation costs he would have been willing to 
pay before deciding to discontinue the activity. In other 
words, what was the worth of the enjoyment received but not paid 
for. To aid the respondent, fixed monetary response categories 
were provided. 

2.5. 	Weighting 

The data provided by the Survey were weighted and aggregated at two 
levels. 

1) The Users' Guide (reference given in Section 2.2) describes the 
manner in which the data were weighted to correct for missing 
values. 

2) The data were then aggregated in three categories of 
wildlife-related activities as follows: 

1) 	Recreational hunting 

ii) Primary non-consumptive trips 

iii) Other wildlife activities 

The data (expenditures and consumer surplus) of the recreational 
hunting category were aggregated according to the four animal species hunted 
(waterfowl, other birds, small mammals and large mammals) and within these 

1  This is an important consideration in light of the fact that the 
willingness-to-pay method assumes that value anticipated equals value 
received. The assumption would be unrealistic in the situation where a 
consumer is disappointed with a good he has purchased because it falls short 
of his expectations. The Survey questioned participants in 1982, the year 
after they had experienced wildlife activities. For this reason we believe 
that the consumer surplus measured should be more reliable than one based 
only on expectations or obtained in the absence of documented expenditures. 
The type of questions used in this Survey yield value estimates that are 
very conservative compared to other types of questions that have been tested 
empirically (see Knetsch, J.L. 1985. Values, biases and entitlements. The 
Annals of Regional Science, Vol. XIX, No. 2). 

8 



groups, by five categories of expenditures (i.e., transportation, accommoda-
tions, food, equipment and other items). These categories refer to Questions 
No. 41 to 45, 51 to 55, 61 to 65, and 71 to 75, respectively, in the Survey 
questionnaire. 

The expenditure data with respect to primary non-consumptive trips 
(outings or trips taken primarily to watch, feed, photograph or study 
wildlife), were aggregated according to the above five categories of expen-
ditures, although the definitions for "equipment" and "other items" were 
slightly different - guns were replaced by cameras for example. Because the 
questionnaire did not ask specifically for the animal species observed no 
breakdown of expenditure or consumer surplus was made according to them. 
These categories are part of Question No. 26. 

The data for other wildlife-related activities is restricted to 
expenditures on: i) wildlife activities around residence or cottage, that is 
costs for feeders, food for wildlife, cameras, etc. - Question No. 20, ii) 
maintenance and improvement of natural areas for wildlife - Question No. 15, 
iii) membership fees or donations to wildlife-related organizations (Question 
No. 13) and iv) incidental encounters with wildlife during trips taken for 
business or vacation (Question No. 33). 

2.6. 	Results 

2.6.1. 	Direct Benefits 

In this Section we examine the direct benefits received by all 
wildlife participants residing in Canada. Estimates of these benefits for 
each of the provinces sponsoring this report are shown in Section 4. 

The total willingness-to-pay, including the participation costs and 
consumer surplus to participate in wildlife-related activities, amounts to 
almost $5 billion (Table 2.1). Out of this sum, 779 million dollars (14.8 
percent) represent the net benefits received by the wildlife users. 

Because consumer surplus data were not obtained in the Survey for 
other wildlife activities, it should be emphasized that the amount of $779 
million is an underestimation of the net benefits provided by wildlife 
activities. 

2.6.2. 	Recreational Hunting 

The total willingness-to-pay for recreational hunting amounts to 
$1  603.5 million (Table 2.1) or $889 per participant (see Table 2.2). This 
consists of associated expenditures valued at $1 185.5 million or $657.6 per 
participant and of a consumer surplus valued at $418.0 million or $231.9 per 
participant. 

-9 



	

2 085 374 379 	 360 965 740 

	

918 729 183 	 N/A 

	

4 189 581 492 	 778 973 539 

229 614 316 
284 024 110 
199 337 450 
472 502 054 

89 587 237 
90 073 205 
74 606 288 
163 741 070 

Number of 
Participants 

Expenditures 
$ Per Capita 

Direct 
Benefits 

$ Per Capita 
Activity 

Recreational Hunting 	1 802 799 1  657.6 	 231.9 

Waterfowl 	 658 117 
Other birds 	 982 446 
Small mammals 	 929 502 
Large mammals 	 942 456 

Primary Non- 	 3 587 521 
Consumptive Trips  

581.3 	 100.6 

348.9 
289.1 
214.5 
501.4 

136.1 
91.7 
80.2 

173.7 

Table 2.1. Expenditures and consumer surplus by wildlife-related activity 
for Canada in 1981 dollars. 

Wildlife-Related 
Activity 

Actual 	 Consumer 
Participants' 	 Surplus or 
Expenditures 	 Direct Benefits 

Recreational Hunting  1 185 477 930 	 418 007 799 

Waterfowl 
Other birds 
Small mammals 
Large mammals 

Primary Non-
Consumptive Trips  

Other Wildlife  
Activitiesl 

Total  

1  Includes wildlife activities around residence or cottage, maintenance and 
improvement of natural areas for wildlife, membership fees or donations to 
wildlife-related organizations and incidental wildlife encounters during 
trips. 

Table 2.2. Wildlife-related expenditures and consumer surplus per participant 
for recreational hunting and primary non-consumptive trips. 

1  Since some hunters pursue more than one game species, the subtotals 
are not additive. 
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The ratio of direct benefits to expenditures is .35. In other 
words, participants are willing to pay on average another $231.90 or 
35 percent of their actual expenditures before deciding to give up this 
wildlife activity for a substitute. These figures demonstrate a very strong 
attraction to this wildlife-related activity which provides considerable 
enjoyment and benefit. 

Among the four species hunted, large mammals represent the largest 
share of the hunters' expenditures (39.8%) and also the highest share of 
direct benefits (39.2%). Waterfowl has the highest value of the three 
remaining categories with $349 of expenditures per waterfowl hunter and $136 
of direct benefits received (Table 2.2). 

As a whole, hunting represents 28.3% of all wildlife expenditures 
and over 53% of the total direct benefits. When we consider only the two 
wildlife-related activities which have reported direct benefits, the rec-
reational hunting activity represents 36.2% of the participants' expendi-
tures. Hunters spent more money per capita than the participant in primary 
non-consumptive trips ($657.6 versus $581.3, Table 2.2) but received more 
than twice the direct benefits of the non-hunter participants ($231.9 versus 
$100.6). This suggests that hunters, as a group, would be the more affected 
by any curtailment in the availability of game. 

2.6.3. 	Primary Non-Consumptive Trips 

As with hunting, the product of primary non-consumptive trips 
that have been evaluated are not the birds or mammals themselves but the 
recreational experiences that these animals provide to observers. The total 
benefits or total WTP for this activity amounts to $2 446.3 million and 
represents slightly less than 60% of the $4.2 billion of the total expendi-
tures with a consumer surplus of $361 million (Table 2.1). 

Those with an appreciative interest in observing, studying and 
photographing the wildlife resource often incur substantial costs. Although 
their equipment may not be as expensive or as varied as is required for 
hunting, binoculars, cameras, films, vehicles, camping gear and other field 
equipment are costly nonetheless. Transportation, meals, beverage and accom-
modation are equally expensive for both the wildlife observer and hunter. The 
wildlife observer can participate the year round. Thus, it is not surprising 
to have an amount of $581.3 per participant (Table 2.2) for expenditures which 
were declared In the Survey. The consumer surplus represents an additional 
17% that participants would be willing to pay in excess of his actual expen-
diture for this activity (Table 2.2). The large amount of expenditures made 
for this use is due to high participation (3.6 million participants versus 1.8 
million hunters) (Table 2.2). 
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2.6.4. 	Other Wildlife-Related Activities 1  

The gross expenditures made in conjunction with the remaining 
wildlife-related activities amounted to $918.7 million in 1981 (Table 2.1). 
While a consumer surplus likely exists for these activities, the Survey did 
not attempt to measure it. However, these expenditures reveal a strong 
interest in wildlife, represented by the sacrifice of alternative activities. 

2.7. 	Capitalization of Direct Benefits 

One of the objectives of wildlife management is to maintain wildlife 
populations at levels which are adequate to permit beneficial wildlife-related 
activities year after year without endangering the ability of the resource to 
perpetuate itself. In other words, effective wildlife management results in 
a sustained yield of benefits accruing to those who currently participate in 
wildlife-related activities as well as to future generations. It is possible 
to quantify the magnitude of this sustained annual yield, in 1981 dollar 
terms, by using an economic technique known as "capitalization". 

Assuming that 1981 was a typical year in terms of participation in 
wildlife activities, we could consider the consumer surplus as an annual flow 
of direct benefits representative of a typical year. The assumption permits 
estimations of the capitalized values of these direct annual benefits for 
Canadians compounded in perpetuity. In other words, through sensitivity 
analysis we can estimate the different amounts of capital needed to provide 
in perpetuity and, according to several given discount rates, the flow of an 
annual yield equivalent to the flow of direct benefits for the year 1981. 
The direct benefits estimated above reflect an annual flow of at least $779 
million. To be comparable with the 1981 data, all the values shown are 
expressed in constant 1981 dollars,  calculated with discount rates in real 
ternis  (that is, net of inflation represented by the consumer price index). 

2.7.1. 	Choice of the discount rate 

The discount rate generally represents a rate recommended by 
government agencies for governmental sector projects, or a market determined 
rate for long-term bonds. 

Although a wide range of discount rates can be used in this study, 
we have followed the recommendation of the Benefit-Cost Analysis Guide  of 1976 
(reprinted in 1983) from the Treasury Board Secretariat of the Government of 
Canada. The guide recommends the use of a social discount rate of 10 percent 
with a boundary of 5 and 15 percent for sensitivity analyses. 

1  Includes residential wildlife-related activities, maintaining natural areas 
for wildlife, membership in wildlife organizations and incidental encounters 
with wildlife during business or vacation trips. 
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2.7.2. 	Procedure 

The following formula for computing bond yields with constant 
annuities compounded once a yearl was applied. 

V=  R[1 - 1 

where V = Capitalized Value 

R = Return 

i = discount rate 

n = number of years 

1  
When n approaches infinity the expression (1-1-On approaches zero. 
Consequently, for a perpetual annuity, the above equation may be reduced to 

V=  R 

Considering the annual flow of direct benefits from wildlife recreational 
activities as a Return (R) from a capital, in this case the stock of wildlife, 
the capitalized value (V) of this stock will depend upon the chosen discount 
rate (1). The larger the chosen discount rate, the smaller the capitalized 
value and vice versa. 

2.7.3. 	Findings 

The results of the sensitivity analysis for the direct benefits 
received from participants in wildlife-related activities are shown in Table 
2.3. The findings shown are the amount of capital needed to provide the 
equivalent annual amount of direct benefits if wildlife recreational uses were 
eliminated. This capitalized value is estimated to fall somewhere between 
$5.2 and $15.6 billion. Only the mid-point ($7.8) billion) of this range was 
reported in the previous summary report (Filion, F.L.; Jacquemot,  A. Reid, R. 
1985. The Importance of Wildlife to Canadians; an Executive Overview of the  
Recreational Economic Significance of Wildlife. Canadian Wildlife Service, 
Ottawa). 

1  See Thomas F. Dernburg and Duncan M. McDougall. 1963. "Macro-Economics". 
McGraw-Hill Book Company, 2nd Edition. 
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Table 2.3. Capitalized values of wildlife-related direct benefits computed 
for three real discount rates compounded annually in perpetuity 
for Canada in 1981. 

Wildlife- 	 Direct 	Capitalized values at a discount rate of: 
Related 	 Benefits 	5% 	 10% 	 15% 
Activities 

in millions of 1981 dollars 

Recreational Hunting 	418.0 	8 360.2 	 4 180.1 	 2 786.7 

Waterfowl 	 89.6 	1 791.7 	 895.9 	 597.2 
Other birds 	 90.1 	1 801.5 	 900.1 	 600.5 
Small mammals 	 74.6 	1 492.1 	 746.1 	 497.4 
Large mammals 	 163.7 	3 274.8 	 1 637.4 	 1 091.6 

Primary Non- 	 361.0 	7 219.3 	 3 609.7 	 2 406.4 
Consumptive Trips  

TOTAL 	 779.0 	15 579.5 	 7 789.7 	 5 193.2 

These capitalized values also represent the total value of the 
recreational use of wildlife for participants in terms of a stock. This is 
comparable to the total amount of water in a reservoir versus its daily 
discharge. For example, the recreational hunting activities produce about 
$418 million of direct benefits to participants annually. The value of this 
annual flow is equivalent to a capital of $4 180 million which invested at 
10 percent per year will yield $418 million of return. Of course these 
amounts of money do not exist as such, but this is a convenient way of 
expressing, in monetary units, the present value of the total  enjoyment 
recreational hunting will provide to participants in the future. The same 
reasoning could be made for the other findings presented in the last three 
columns of Table 2.3. 

It should be noted that the above values provide a conservative 
estimate because the annual amount of direct benefits does not include a 
growth rate; that is, their amount is fixed in real terms in perpetuity. It 
would have been hazardous to incorporate an arbitrary annual growth in the 
calculation of capitalized values. However, with the increases in population, 
in leisure time and in real income per capita, it is most likely that 
wildlife-related recreational activities and therefore the direct benefits 
attached to them will increase. 
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3. INDIRECT BENEFITS TO THE CANADIAN ECONOMY 

3.1. 	Introduction 

In this part of the study we determine the importance of the 
indirect or secondary benefits derived from the recreational use of wildlife. 
The indirect benefits are those attributable to the provincial and national 
economies as a result of the expenditures made by wildlife participants. 
These expenditures generate a series of economic effects which extend well 
beyond those at the point of sale. Conceptually, the problem of evaluating 
these benefits may be viewed from the supply or the demand side. We have 
adopted an approach from the demand side. Data on expenditures reported in 
the 1981 Survey amounted to $4.2 billion. The amount spent on final goods and 
services by wildlife participants contributed to the Canadian Gross Domestic 
Product (GDP) and supported many jobs. 

3.2. 	Methodology 

Official government statistics do not identify a recreational 
wildlife industry in Canada. However, certain industries which are designated 
as "accommodation services" or "ammunition non-military" as well as many other 
industries unrelated to wildlife activities, may sell a proportion of their 
output to wildlife users. To examine the economic impact resulting from 
expenditures on wildlife-related recreational activities, one must look 
within the outputs of associated industries (i.e., accommodation services, 
ammunition non-military, etc.) and disaggregate the outputs into wildlife 
and non-wildlife components. There are two ways of disaggregating outputs 
- supply side and demand side. In the former, hotels, for example, could 
be surveyed in order to estimate what proportion of their sales were made to 
wildlife users. For many reasons this approach is not practical. The latter 
approach, which is used in this study, is to determine the amount of output 
of all industries consumed by wildlife users from the demand side. From the 
Survey data it is possible to allocate these expenditures by using an estab-
lished technique called Input-Output Analysis. 

3.3. 	Input-Output Analysis 

Input-Output Analysis provides a means of estimating the total 
effects on all industries in the economy of the final consumption of a good or 
service. Input-Output or inter-industry analysisl is essentially a simplified 
general theory of production and is based on the interrelationships among the 
industries. For example, in the buying of a light truck by a hunter, a direct 
effect of the consumer's spending will be to trigger the production of an 
additional truck. This will not only involve the car and truck manufacturer 
but also different industries providing steel, aluminium, rubber and textiles, 
as well as service industries like transportation. These latter effects are 
referred to as indirect effects  and do not end with the purchase of steel, 

1  An explanation of the basic elements of input-output can be found in 
Miernyk, W.H. 1967. The Elements of Input-Output Analysis, Random House, 
New York. 
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rubber, etc. Rather a long chain of production ensues since each of the 
products purchased will require, in turn, input from other sectors of the 
economy. 

If the proportion between the input (labour, material, services) and 
the output (cars) are fixed and if we have fixed proportions between the input 
and output in other industries like the steel, aluminium and rubber indus-
tries, it is possible to develop technical coefficients to express these 
relationships. That is, we can calculate the amount of input required from 
each industry to produce one dollar's worth of output for a given industry. 
In the case of a truck purchase, we can calculate the impact from our increase 
in truck sales, not only on the car manufacturer itself, but also on the other 
industries directly and indirectly involved in car production. 

This process is further compounded by the fact that as production, 
income and employment expand (a consequence of the direct and indirect effects 
described above), the households which have received additional income (as 
wages, salaries, profits, rent) will increase their purchases of goods and 
services. This gives rise to still further production, income and employ-
ment. The latter effects are called induced effects. The increased income 
spent by these households becomes the new income for others who, in turn, 
spend a portion of their additional income. This process may generate several 
"rounds" of additional spending. In each round the income earned is subject 
to a series of withdrawals called "leakages" for savings, taxes and import 
spending, so that only a fraction of the income earned in each round is 
re-spent on domestic output. These withdrawals or leakages reduce each sub-
sequent round of spending on domestic output until eventually extra spending 
and income creation fall to zero. The above-described mechanism is called the 
"multiplier effect", a concept which plays an important role in public policy 
decisions. This is illustrated in Section 3.9. 

3.4. 	Statistics Canada National Input-Output Models 

The Structural Analysis Division of Statistics Canada has developed 
and mainnins four static input-output models which are used for comparative 
static or partial impact analysis. Two of these models were used for the 
evaluation of the indirect benefits on both the provincial and Canadian 
economies. The accounting framework of these models is the most detailed 
set of input-output accounts for Canada. They distinguish approximately 200 
industries, 600 commodities and 140 final demand categories. 

The first one, called the National Input-Output Model, is used to 
analyze the propagation of demand throughout the Canadian economy that is 
disaggregated into many sectors. The model calculates the impact of expen-
ditures (Gross Production, Value Added or Gross Domestic Product at factor 
cost), and employment in industrial sectors, as well as imports, government 
services, household income and gross domestic product at market prices. Two 
versions of the model exist, an open version which measures the direct and 
indirect effects and a closed version which measures the induced effects. The 
two versions of the revised 1979 National Model were used in our Input-Output 
Analysis of the wildlife users' expenditures at the national level. 
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The second model, called the Interprovincial Input-Output Model, is 
a multi-regional model based upon a provincially disaggregated input-output 
table which distinguishes the saine  number of industries and commodities as 
its national counterpart. 	The data base consists of an input and output 
table for each province. In the development of the closed version of this 
model, Statistics Canada estimated consumer expenditures by province, and for 
each commodity compiled an interprovincial trade matrix consistent with total 
production and total use. We used the latest (1979) National and Interpro-
vincial Models which were revised in the same year using a common data base. 
More recent versions were not used to avoid bias: the later versions were not 
revised in the same year and were based on different production coefficients. 

It should be noted that the Models are closed with respect to house-
holds only. In other words, the Statistics Canada Input-Output Models do 
not estimate induced investment in equipment, factories, etc. These would be 
made by the business sector as a result of the increased production derived 
from the initial spending by participants. The impact of the government ex-
penditures drawn from the taxes received has also not been taken into account. 

Every Input-Output Model is based on a set of assumptions. They are 
well known by frequent users of Input-Output Analysis. The assumptions used 
for both the National and Interprovincial Input-Output Models are listed in 
Appendix II. The models are documented in the Users' Guide to Statistics  
Canada Structural Economic Models  (revised in 1980, Input-Output Division, 
Statistics Canada) which describes the structure of the models, the data base 
and sample results. 

3.5. 	Preparation of the expenditure data 

For the purpose of Input-Output Analysis, the $4.2 billion spent by 
participants in wildlife-related activities were regrouped into seven cate-
gories of expenditures as shown in Table 3.1. The table also shows how the 
seven expenditure categories were disaggregated among the commodities of 
Input-Output tables. Among the 595 commodities listed by Statistics Canada 
(publication 15-201E), 46 were selected as representing the most likely types 
of expenditures made by the wildlife users. Many of them were in fact listed 
in the Survey questionnaire as examples of possible expenses (see also 
Appendix III). 

A method was designed to allocate wildlife-related expenditures 
among the 46 commodities. Accommodation, membership fees and donations were 
not disaggregated. However, other categories were. For example, transpor-
tation expenses which amounted to $745.9 million were disaggregated into nine 
commodities (gas, oil/grease, motor vehicle parts, repair service, rental of 
cars, air, water, railway and bus transportation) as shown in Table 3.1. The 
disaggregation was weighted using the distribution of personal consumption 
expenditure by Canadians in 1980 (data provided by Statistics Canada for 
national and provincial levels). These weights are shown in percentages in 
column 4 of Table 3.1. 

Statistics Canada applied the data to the 1979 National and Inter-
provincial Input-Output Models and two simulations were produced from each 
model; the "open" simulation yielded the results for the direct and indirect 

- 17 - 



2 	 3 4 	 5 1 

Table 3.1. Distribution of wildlife users' expenditures among 46 commodity 
categories in Statistics Canada's Input-Output Models. 

Expenditures by 
Commodity 	Commodities within 	 participants 	% of grand 	% of 

code 	expenditure category 	 $ 000 	 total 	subtotal 

Transportation 	 745 923 	 17.80 	100.00  

395 	Gas 	 249 060 	 5.94 	33.39 
, 	397 	Oil grease 	 12 512 	 0.30 	1.68 
' 	343 	Motor vehicle parts & accessories 	 42 014 	 1.00 	1.68 
I 	551 	Repair service 	 220 295 	 5.26 	29.53 

577 	Rental of automobiles & trucks 	 21 581 	 0.52 	2.89 
530 	Air transportation 	 165 682 	 3.95 	22.22 
533 	Water transportation 	 4 327 	 0.10 	0.58 
535 	Railway transportation 	 13 463 	 0.32 	1.80 
537 	Bus transportation 	 16 990 	 0.41 	2.28 

569 	Accommodation 	 216 826 	 5.17 	100.00  

Food-groceries 	 402 665 	 9.61 	100.00  

Meals 	 326 098 	 7.78 	80.98 
116 	Alcoholic beverage distribution 	 20 030 	 0.48 	4.98 
119 	Ale, beer, stout & porter 	 42 608 	 1.02 	10.58 
120 	Wines 	 13 929 	 0.33 	3.46 

578 	Membership & donation 	 119 673 	 2.86 	100.00  

Equipment 	 1 618 074 	 38.62 	100.00  

124 	Footwear, rubber & plastic 	 19 701 	 0.47 	1.22 
140 	Footwear except rubber & plastic 	 106 598 	 2.54 	6.59 
141 	Leather gloves, mittens 	 6 572 	 0.16 	0.41 
143 	Luggage 	 12 230 	 0.29 	0.76 
173 	Camping gear (tents, sleep bags & sails) 	6 848 	 0.16 	0.42 
174 	Tarpaulin & other covers 	 841 	 0.02 	0.05 
180 	Hosiery 	 22 409 	 0.53 	1.38 
182 	Fabric knitted not elsewhere stated 	6 829 	 0.16 	0.42 
183 	Knitted wear 	 130 865 	 3.12 	8.09 
184 	Clothing, woven fabric 	 386 541 	 9.22 	23.89 
185 	Apparel, accessories & miscellaneous 	33 028 	 0.79 	2.04 
312 	Firearms & military hardware 	 6 537 	 0.16 	0.40 
334 	Passengers automobiles 	 604 080 	 14.42 	37.33 

-  18 - 



Table 3.1 (cont'd) 

1 	 2 	 3 	 4 	 5 

Expenditures by 
Commodity 	Commodities within 	 participants 	% of grand 	% of 

code 	expenditure category 	 $ 000 	 total 	subtotal 

Equipment (cont'd) 

335 	Trucks 	 78 079 	 1.86 	4.83 
337 	Motor vehicles 	 42 271 	 1 0 00 	2.61 
339 	Trailers 	 37 639 	 0.98 	2.33 
351 	Snowmobiles 	 20 161 	 0.48 	1.25 
352 	Canoes, boats & cruisers 	 25 068 	 0.60 	1.55 
503 	Cameras & binoculars 	 71 777 	 1.70 	1.44 

Other items 	 569 187 	 13.59 	100.00  

089 	Pet feeds 	 37 081 	 0.89 	6.51 
228 	Newspapers, magazines, etc. 	 108 978 	 2.60 	19.15 
229 	Books, maps & pictures 	 97 428 	 2.32 	17.12 
476 	Ammunition non-military 	 4 309 	 0.10 	0.76 
508 	Sporting equipment 	 57 390 	 1.37 	10.08 
573 	Photographic services 	 42 335 	 1.01 	7.44 
572 	Personal services 	 178 615 	 4.26 	31.38 
579 	Machinery, equipment rental 	 30 096 	 0.71 	5.29 
369 	Batteries 	 12 955 	 0.31 	2.27 

Maintenance & improvements 	 517 231 	 12.35 	100.00  
of natural areas  

522 	Repair construction 	 113 791 	 2.72 	22.00 
529 	Other engineering construction 	 268 960 	 6.42 	52.00 
525 	Road highway airstrip 	 134 480 	 3.21 	26.00 

GRAND TOTAL 	 4 189 579 	100.00 
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effects only, while the "closed" simulation produced induced effects. It 
should be noted that the results of the open model version arise out of the 
process of production itself, that is, the effects derived from the original 
expenditures on the retail, wholesale, manufacturing, primary and service 
sectors. They are therefore relatively stable and predictable. In the closed 
version there is a constant fraction of household income spent on buying goods 
and services. The greater range of the closed version results over the open 
version results probably depends on the fraction of household income generated 
by the initial expenditure which is later spent on goods and services. The 
income tends to vary with the pattern and content of the expenditure. 

It might be argued that data on the distribution of personal con-
sumption expenditures by Canadians which was provided by Statistics Canada 
may differ somewhat from the distribution of consumption expenditures of 
participants in wildlife-related activities. This could result in impacts 
which are appreciably different from each other. To test this a second 
expenditure distribution, arbitrarily weighted to reflect the typical expen- 
ditures of avid wildlife users, was prepared at the national level and applied 
to the Statistics Canada Input-Output Model. We wished to verify the effect 
that would occur from altering the distribution of the three main types of 
expenditures. This second distribution included large shifts between commo-
dity categories as described in Appendix IV. In spite of these large shifts, 
the end results showed only a small decrease in GDP and in the number of 
jobs. Test results confirmed that a weighting system based on the personal 
consumption expenditures of Canadians was satisfactory. 

3.6. 	Recreational Economic Significance of Wildlife 

The Input-Output tables record the economic transactions that 
occur between the industries. "Open" and "closed" results expressed by nine 
economic indicators at the national level are presented in Table 3.2. The 
"open" results, which deal with the direct and indirect effects, are shown in 
column C while the "closed" ones shown in column E refer to the total effects 
of the original spending. Indirect and induced effects (columns B and D) are 
not produced as such by the Input-Output Model. All of the details shown in 
Table 3.2 refer to economic effects of the initial expenditures of partici-
pants in wildlife-related activities on the Canadian economy for the 40 
industries concerned. For most of the economic indicators presented it would 
also be possible to show the impact of these expenditures by industrial sector 
(i.e., primary, secondary and tertiary) or by industry. 

3.7. 	Analysis of the Results - National Level 

In this section we focus on the main findings of the National 
Input-Output Model solution (closed version) such as shown in the last column 
of Table 3.2. Multipliers are mentioned in regard to several economic indi-
cators. These multipliers are explained in Section 3.9. 

3.7.1. 	Gross Production Impact 

In this study Gross Production is defined as a measure of the total 
value of all the goods and services produced in the business sector of the 
economy for use either as intermediate inputs to other establishments or for 
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Indicator 
Number 

Economic Indicators 

Table 3.2. Direct, indirect and induced economic effects on the Canadian economy 
generated by the $4 189.6 million of participants' expenditures in 1981. 

Open I-0 Model Results 	 Closed I-0 Model Results 

Direct 	Indirect 	Direct + Indirect 	Induced 	Total 
Effects 	Effects 	Effects 	 Effects 	Effects 
A 	 B 	 C 	 D 	 E 

(C-A) 	 (A+B) 	 (E-C) 	(C+D) 

IN 	MILLIONS 	OF 	1981 	DOLLARS 

1 	Gross Production 	 2 287.3 	2 050.5 	 5 337.8 	3 420.2 	8 758.0 

2 	GDP at Market Prices 	 1 902.8 	2 060.5 	 2 963.3 	2 220.7 	5 184.0 

3 	GDP at Factor Cost 	 1 646.6 	997.4 	 2 644.0 	1 886.2 	4 510.2 

î 
4 	Personal Income 	 1 275.9 	592.6 	 1 868.5 	1 140.7 	3 009.2 

N 
--% 

I 	5 	Wages & Salaries & SLI 	 1 135.2 	541.6 	 1 676.8 	1 015.8 	2 692.6 
(supplemental labour income) 

6 	Corporate Income 	 370.7 	404.8 	 775.5 	 725.5 	1 501.0 

7 	Governments' Revenue - including: 	N/A 	N/A 	 N/A 	 N/A 	1 973.9 
Indirect Taxes (net of subsidies) 	256.2 	103.5 	 359.7 	 378.1 	737.8 
- all governments 
Direct Taxes 	 N/A 	N/A 	 N/A 	 N/A 	1 129.1 
- Federal-Provincial 

Government Production of Goods 	N/A 	N/A 	 40.3 	 66.7 	107.0 
and Services 

8 	Imports (less duties) 	 676.3 	500.3 	 1 176.6 	 520.9 	1 697.5 

9 	Employment or Number of Jobs 	87 523 	29 289 	 116 812 	 68 048 	184 860 



final use, that is, for 
double-counting in that 
once. As an example, a 
its value at the retail 
intermediate goods (i.e. 
different industries. 

consumption. This economic indicator suffers some 
the value of individual products is counted more than 
pair of hunting boots, a final product, would include 
store as well as the value of its components or 
, leather, rubber, nails, etc.) produced and sold by 

Gross Production or total output is generally used to indicate the 
amount of economic activity within an economic sector or region and represents 
the value of shipments of the industry(ies) considered. 

The Gross Production generated by the wildlife-related spending of 
$4.2 billion totals over $8.7 billion when all effects are included (Table 
3.2, line I). As impressive as they are, these $8.7 billion of Gross 
Production would have been higher without imports of finished goods. Cameras 
made in Japan and sold to wildlife participants in Canada are an example of 
this. As shown by the total multiplier (Section 3.9, Table 3.4, line 1) 
for this indicator, each additional dollar spent by wildlife participants 
increases the total output of the economy by $2.09. 

3.7.2. 	Gross Domestic Product (GDP) Impact 

Gross Domestic Product is a popular indicator of economic perfor-
mance. Just about every country publishes its GDP or its rough equivalent 
Gross National Product (GNP) 1  and these estimates of economic activity are 
regularly reported, even highlighted by the media. GDP can be defined as a 
measure of current production of an economy with all duplications such as 
intermediate expenses eliminated. Depending upon the valuation of this 
production we have the GDP at market prices or the GDP at factor cost. In 
practice, the difference represents the indirect taxes less subsidies. GDP 
can be measured either directly by summing up the factor incomes and depre-
ciation, or indirectly, by deducting the cost of intermediate goods and 
services used in the production process from the value of gross production 
or output. In the present study, GDP at factor cost consists of the sum of 
labour and corporate income received before tax, including the net income of 
unincorporated business. When most indirect taxes are added we have the GDP 
at market prices. 

Table 3.2 (lines 2 and 3 respectively, column E) shows GDP at market 
prices ($5.2 billion) and the GDP at factor costs ($4.5 billion). These 
represent the "value added" generated in the domestic economy by the parti-
cipants' spending. It excludes imports since they represent part of the 

1  GDP represents the value of production arising within the geographical 
boundaries of Canada irrespective of whether the factors of production 
involved are resident or non-resident. GNP refers to the "national 
product" - that is the value of production of all Canadian factors of 
production regardless of where located. Practically, GNP minus investment 
income received from non-residents plus investment income paid to non-
residents equals GDP. 
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production of a foreign country. The multiplier values of these two GDP are, 
respectively, 1.24 and 1.08 (Table 3.4, indicators 2 and 3), which simply mean 
that an increase in spending of $1 by wildlife participants in wildlife-
related activities will generate $1.24 and $1.08 in GDP respectively. 

3.7.3. 	Impact on Personal Income 

The personal income is the largest part of the GDP and consists of 
the salaries and wagesl, supplemental labour income 2  (SLI) (e.g., UIC, pension 
plans), and the net income of unincorporated businesses3  (e.g., net income of 
farms and small businesses). In the national income accounts, personal income 
represents the sum of income received by households during a year before the 
'payment of personal taxes. 

Table 3.2 (line 4) shows a personal income of $3 billion out of 
which $2.7 billion (line 5) consists of labour income, that is the salaries, 
wages and supplemental labour income of the 160 099 paid workers which 
received $16 818 per capita on average. For each additional dollar spent by 
participants $0.72 were received as income by Canadian households (Table 3.4, 
indicator 4). 

3.7.4. 	Impact on Corporate Income 

Corporate income, an important component of GDP, is mainly made up 
of the profits generated by corporations and government business enterprises 
before taxes and before distribution of dividends, as well as all other 
investment income (interest, royalties) except rental income. The corporate 
income generated by the economic impact of wildlife participant expenditures 
amounted to $1.5 billion (Table 3.2, line 6) which represents a third of the 
$4.5 billion of the GDP (at factor cost) generated by the initial spending. 

3.7.5. 	Impact on Governments' Revenue 

The spending by wildlife participants generates several indirect 
taxes to the various levels of government. The production and sales of goods 
and services generates direct taxes on persons and corporations. Governments 

1  Wages and salaries cover all payments, including payments-in-kind such as 
board and lodging, to wage earners and salaried employees in Canada. It 
also includes payments such as commissions, bonuses, tips, directors' fees 
and taxable allowances. 

2  Supplemental labour income (SLI) consists of other expenditures by 
employers on labour account which are regarded as payment for employees' 
services. 

3  The net income of unincorporated business includes the net earning of 
working propriators, single or in partnership, earnings from independent 
professional practice and the accrued net income of farm operators from 
farm production. 

, 
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also produce goods and services which create revenue. Finally, the govern-
ments pay some subsidies' to the business sector which should be considered as 
negative revenue. 

The important but complex question of revenue to governments is the 
subject of Section 3.8 entitled "Taxes - Definition and Estimates". However, 
the total revenue (net of subsidies) of all governments amounts to almost 
$2 billion ($1 974 million) (Table 3.2, line 7, column E). For every dollar 
spent by wildlife participants in wildlife-related activities, 47 cents is 
paid to governments once all economic effects of this dollar spending are 
accounted for (Table 3.4, indicator 7). 

3.7.6. 	Impact on Employment 

Table 3.2 (line 9, column E) shows the total number of jobs2  created 
by expenditures of participants in wildlife-related activities. The 184 860 
figure includes employment for paid (160 099) and "other than paid" workers 
(24 761). The latter includes working owners and partners, unpaid family 
workers and individuals working on contract. The calculations are based upon 
employment coefficients which relate employment in number of jobs to the level 
of output for each industry. Because these employment coefficients are based 
on 1979 data and the expenditures made by participants are in 1981 dollars, 
some adjustments for price changes have been made to the simulation employment 
data (see Appendix V for details). 

The employment multiplier (Table 3.4, indicator 9) shows that 44.1 
jobs are created by one million dollars of expenditures. 

3.7.7. 	Impact on Imports 

Two types of imports are shown in the simulation results. The 
direct imports represent the value of the imported final commodities ready to 
be sold to consumers like Japanese cameras. These direct imports amounted to 
$676 million (Table 3.2, line 8, column A). Secondly, there are imports which 
contribute to the fabrication of domestic goods or are part of these goods. 
Altogether, these direct and other imports were valued at $1.7 billion net of 
customs duties. 3  

1  Subsidies represent amounts contributed by governments toward current costs 
of production. There are a variety of purposes - some of them interrelated 
- behind the payment of subsidies. Producer subsidies are usually made, for 
example, to encourage certain types of economic production or to assist pro-
ducers in areas of special difficulty. 

2  It is not possible to evaluate these jobs in terms of person-years. Each 
job could last less or more than a year depending on the type of industry, 
the amount of inventory, etc. 

3  There is no precise value for imports which corresponds conceptually to the 
producers' values used for domestic products. In practice the producers' 
values of imports are defined to be imports C.I.F. (cost, insurance and 
freight) the Canadian border plus import duties. In this study, the values 
of imports shown had their duties deducted. 
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3.8. 	Taxes - Definition and Estimates 

The largest part of government revenue is made up of several types 
and categories of taxes levied at the different federal, provincial and local 
government  levais. In the classification of taxes the first distinction is 
between direct and indirect taxes. Direct taxes are levied on income earned 
by people (personal income tax) or by corporations as profits (corporate 
income tax). Indirect taxes are sales taxes and all taxes which are 
deductible as expenses by business. In the Statistics Canada Input-Output 
tables a further distinction is made between commodity indirect taxes and 
other indirect taxes. The former are related to the quantities or values of 
commodities produced or sold (examples are federal excise taxes, provincial 
sales taxes and import duties). The category of other indirect taxes cannot 
be identified with any particular commodity. Examples are property taxes, 
motor vehicle licenses and place of business taxes. 

The National and Interprovincial Input-Output Models no longer 
estimate direct taxes. Their estimation for the federal and provincial 
governments was made according to a procedure recommended by Statistics 
Canada. This procedure is based on the application of ratios calculated from 
the Provincial Economic Accounts (Statistics Canada Publication No. 13-213, 
1967-1982) and is explained in Appendix VI. These ratios represent the 
proportion of the total direct taxes paid to the federal and provincial 
governments from the total personal income or corporate profits earned in 
Canada. A similar calculation (see Appendix VII) was also done for each 
participating province. 

The solutions of the Statistics Canada Input-Output analysis show 
the different amounts of indirect taxes accruing to all government levels from 
the business production generated by the spending of participants in wildlife-
related activities. However, no distinction is made between the provincial 
and local indirect taxes and the federal indirect taxes. As a result, the 
proportion of indirect taxes accruing to the federal and to the provincial 
(including local) is an estimatel. 

Table 3.3 presents a breakdown of the different taxes accruing to 
the federal government and the provinces at the national level. 

1  While some indirect taxes, like import duties, refer to a specific level of 
government, in this case the federal government, commodity taxes are shared by 
both federal and provincial governments (see Appendices VI and VII for details 
on estimation procedure). 
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Total Type of Tax Federal 	Provincial 
and local 

268.9 
138.9 
407.8 
966.4 

415.9 
305.5 
721.4 

1 011.0 

Table 3.3. Revenues from taxes and government production of goods and 
services derived from the initial spending of $4 189.6 
million. Includes all economic effects. 

Government level 

Indirect Taxes 	 IN 	MILLIONS 	OF 	DOLLARS 

Import Duties 	 83.0 	N/A 	 83.0 
Commodity Taxes 	 206.7 	251.4 	 458.0 
Other Indirect Taxes 	 N/A 	243.3 	 243.3 
Resource Taxes 	 N/A 	 64.0 	 64.0 
Subtotal 	 289.6 	558.6 	 848.2 

Direct Taxes  

Persona].  Income Taxes' 
Corporate Profits 
Subtotal 
Total (All Taxes) 

Subsidies2  to business sector by all governments 
All taxes (net of subsidies) received by governments 
Government Production of goods and services 3  

Revenue of all governments (net of subsidies) 

684.7 
444.4 
1 129.1 
1 977.4 

-110.4 
1 866.9 

107.0 

1 973.9 

1  Includes the Canada and Quebec Pension Plan contributions considered 
as direct taxes by Statistics Canada's National Account Division. 

2  Government subsidies received by industries are treated as and are 
shown as negative entry in this table of government's expenses. 

3  Represents payments by industries and consumers for services produced 
within the government sector. Examples are: labour fees, municipal 
water charges, tuition charged by educational institutions in the 
government sector, etc. 

3.9. 	Multipliers 

A multiplier is essentially a measurement of response to an economic 
stimulus. Figure 3.1 shows a simplified illustration of the multiplier effect 
for purposes of this report. The multiplier is presented in terms of a change 
in national income resulting from a change in expenditures by participants in 
wildlife-related activities. Of course, the multiplier works in two direc-
tions. Just as an increase in spending leads to an increase in national 
income, a decrease in spending would have the opposite effect. 
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Figure 3.1. Process of National Income Determination and Multiplier Effect' 
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In addition to the economic impact indicators shown in Table 3.2, we 
have also calculated total multipliers for these indicators at the national 
level (Table 3.4). These multipliers may be used to estimate economic impacts 
from changes (increase or decrease) in total expenditures on wildlife-related 
activities. In other words,what would be the impact on GDP, Gross Production, 
Personal Income, etc., generated by a given increase or decrease in partici-
pants' expenditures for Canada. The multipliers are total multipliers because 
they take into account not only the direct and indirect effects but also the 
induced changes resulting from increased consumer spending. Indicator 2 of 

1  An increase in spending by wildlife users generate a flow of income to 
domestic factors of production such as labour, capital, natural resources, 
etc., that induces additional rounds of spending and income creation. These 
additional rounds become smaller and smaller each time due to the "leakages" 
(*) of the income earned for taxes, saving and imports. 
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Table 3.4 gives a total multiplier of 1.24 for GDP at market prices. This 
means that a $1 change in the participants' expenditures would change the 
total GDP in the economy by $1.24. Indicator 9 gives a total employment 
multiplier of 44.12 jobs per million dollars spent on wildlife-related rec-
reation. The figure measures the total impact on the number of jobs for 
every change of $1 million (in constant 1981 dollars) in the final demand 
(participants' expenditures). A job is created or lost when the participants' 
expenditures increase or decrease by $22 664. 

Table 3.4. Total multipliers of major economic indicators for Canada'. 

1 	 2 	 3 	 4 

Indicator 	Economic Indicator 	Formula (based on 	Multiplier 
Number from 	 data from column E 
Table 3.2 	 in Table 3.2) 

Gross Production 	 E 	 2.09 

GDP at market prices 	 E 	 1.24 

GDP at factor cost 	 E 	 1.08 

Personal Income 	 E 	 0.72 

Governments' Revenues 	 E 	 0.47 

Employment 	 E 	 44.12 Jobs/ 
$ million 

1  F in column 3 refers to the Total Final Demand of $4 189.6 million. 

The manner in which multipliers are computed is important and 
should be examined carefully by their users. The formulas used to compute 
the present multipliers are shown in column 3 of Table 3.4. Indicator 2 of 
this table shows a GDP (at market price) multiplier of 1.24, a relatively 
conservative ratio obtained by dividing the total GDP of $5 184.0 million by 
the total of participants' expenditures of $4 189.6 million. This multiplier 
could also have been computed differently by dividing the sanie total GDP by 
the Direct GDP at market price of $1 902.8 million of column A, Table 3.2, 
yielding a considerably higher value of 2.72. While the latter procedure is 
also valid, we used the former one because we believe it is more useful for 
the decision maker by indicating the amount of change in the economic 
indicators resulting from every dollar added to or subtracted from the Final 
Demand. This shows the importance of examining multiplier formulas in order 
to ensure valid results. Those who plan to make use of the multipliers in 
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Table 3.4 may find the following reference helpful: Brian H. Archer, Tourism 
Multipliers: The State of the Art. Bangor Occasional Papers in Economics, 
Number 11. University of Wales Press. 1977. 

By using the multiplier formulas provided in Table 3.4 similar total 
multipliers can be computed for each province. 
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4. DIRECT AND INDIRECT ECONOMIC BENEFITS BY PROVINCE 

4.1. 	Introduction 

This section shows the economic importance of wildlife-related 
recreational activities to the residents and economies of each of the pro-
vinces sponsoring supplementary analysis of the Statistics Canada survey 
results. A detailed description of the concepts discussed in this section and 
the data and methods used to produce the estimates is given in Sections 2 and 
3 of this report. 

The first part of the section for each province presents estimates 
of the expenditures made by provincial residents on different wildlife-related 
activities during 1981. The expenditure estimates for hunting include large 
mammals, small mammals, waterfowl and other birds. The expenditures for 
non-consumptive activities include the costs of primary trips, other outings, 
residential activities, memberships and donations and the provision of food 
and shelter for wildlife. The second part of each provincial section reports 
measures of the impacts 1  that wildlife-related expenditures had on the pro-
vincial economies and treasuries. The final part of each provincial section 
presents estimates of the net economic value residents of the province placed 
on their participation in wildlife-related activities during 1981. This part 
also reports estimates of the capitalized value of the recreational use of the 
province's wildlife populations. 

4.2. 	British Columbia 

4.2.1. 	Expenditures on Wildlife-Related Recreational Activities 

The residents of British Columbia are estimated to have made greater 
total expenditures on wildlife-related activities during 1931 than the 
residents of any of the other provinces considered in this report. These 
expenditures of over 800 million dollars are shown in Table 4.1 according 
to the type of expenditure and the wildlife-related activity. Of the total 
amount spent on these activities, approximately 27% was spent on hunting and 
73% was spent on non-consumptive trips and outings, other wildlife-related 
activities and contributions to wildlife-related organizations. 

Of the total wildlife-related expenditures, over 55%, or 444 million 
dollars, was made on the equipment category which included major purchases 
such as boats, motors, trailers, snowmobiles, multiple terrain vehicles and 
other vehicles. Hunters spent over $141 million or 64.6% of their total 
expenditures on equipment. The second largest cost for wildlife-related 
activities was for the transportation category which composed 13% of the total 
expenditures. 

1  The various indicators of economic performance are defined in Section 3.7. 
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Expenditure 
Category 

Recreational 
Hunting 

16.5 	2.8 16.5 	2.1 ■■■■ 	 ■■■■ 

Table 4.1. Estimated Wildlife Expenditures by Residents of 
British Columbia, 1981 1 . 

Non-consumptive 	All Wildlife- 
Activities 	Related Recreational 

Activities 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	41.1 	18.8 	66.3 	11.4 	107.4 	13.4 

Accommodation 	4.6 	2.1 	23.6 	4.0 	28.2 	3.5 

Food 	 16.3 	7.5 	41.7 	7.2 	58.0 	7.2 

Equipment 	 141.1 	64.6 	303.5 	52.1 	444.6 	55.5 

Ammunition, Repairs 
and Other Items 	15.5 	7.0 	53.6 	9.2 	69.1 	8.6 

Contributions and 
Membership Fees 

Maintenance and 
Improvements of 
Wildlife Areas 77.8 	13.3 	77.8 	9.7 

TOTAL 218.6 	100.0 	583.0 	100.0 	801.6 	100.0 

1  Cell values may not total due to rounding. 

4.2.2. 	Economic Impacts of Expenditures on Willdife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the 800 million dollars of expenditures on wildlife-related activi-
ties by the residents of British Columbia were estimated using the Statistics 
Canada Interprovincial Input-Output Model (Table 4.2). As can be seen from 
the magnitude of the estimates, wildlife-related recreation supports a signi-
ficant amount of employment and income and makes an important contribution to 
the provincial treasury. 
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Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 	848.6 
$ 	456.7 
$ 	270.6 
$ 	95.4 
18 948 

Table 4.2. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for British Columbia. 

Millions of 
1981 Dollars 

4.2.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of British Columbia derived greater net recreational 
benefits from participation in wildlife-related activities than the residents 
of any of the other provinces included in this report. Participants in these 
activities indicated that they would have been willing to increase their 
actual expenditures, as reported in the previous section, by an estimated 126 
million dollars, or approximately 16 7., before deciding not to participate. 
Table 4.3 reports estimates of the total economic value of wildlife-related 
participation according to the type of activity as well as the average annual 
value derived by participants. 

Non-consumptive activities provided about 55% of the total net 
value of wildlife-related activities to the residents of British Columbia. 
The remaining 45 7  was provided by hunting activities. Almost 59% of the value 
for hunting was  attributed to large mammal hunting while waterfowl (21%), 
other birds (11 7.) and small mammals (9 7.) composed the rest of the value of 
hunting. 	In addition, participants in large mammal hunting derived a notice- 
ably higher average annual value than did participants in other types of 
wildlife-related activities. There was not a great deal of variation in the 
average annual values placed on small mammal, waterfowl and other bird hunting 
and non-consumptive activities. 

The capitalized values of wildlife-related activities were 
calculated in perpetuity (Table 4.3) according to the same procedure followed 
for the national results (Section 2.7). These calculations were based on the 
assumptions that the real values placed on these activities remain unchanged 
through the future and that the level of participation is constant. The capi-
talized values are shown for discount rates of 57., 10% and 157.  respectively. 
These values can be interpreted as showing the summed value in future years 
of net benefits (net economic value) provided by wildlife-related recrea-
tional activities based on stocks or populations of the province's wildlife 
resources. 
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Table 4.3. Estimated net economic values of wildlife-related recreational 
activities to the residents of British Columbia, 1981 1 . 

Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

Activity 	($000 000) 	per Participant 	Discounted at: 
($) 

($000 000) 
5% 	10% 	15% 

Recreational Hunting 

Large mammals 	33.7 	 238.22 	674.5 	337.3 	224.9 

Small mammals 	5.0 	 149.41 	101.0 	50.5 	33.7 

Waterfowl 	 6.4 	 160.72 	127.3 	63.7 	42.5 

Other birds 	12.2 	 143.20 	244.8 	122.4 	81.6 

Total Hunting 	57.4 	 326.72 2 	1 147.6 	573.8 	382.7 

Non-consumptive 	68.9 	 151.86 	1 377.8 	688.9 	459.3 

TOTAL 	126.3 	 2 525.4 	1 262.7 	841.8 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.3. 	Alberta 

4.3.1. 	Expenditures on Wildlife-Related Recreational Activities 

The total expenditures by residents of Alberta on wildlife-related 
activities during 1981 was only exceeded by the spending of the residents of 
British Columbia and Quebec among the provinces considered in this report. 
These total expenditures of approximately 550 million dollars are shown in 
Table 4.4 according to the type of expenditure and the wildlife-related acti-
vity. Of the total amount spent on these activities by residents of Alberta, 
approximately 37% was spent on hunting and 63% was spent on non-consumptive 
trips and outings and other wildlife activities. 

Of the total wildlife-related expenditures, almost 52% or over 
285 million dollars was made on the equipment category which included major 
purchases such as boats, motors, trailers, snowmobiles, multiple terrain 
vehicles and other vehicles. The equipment category composed over 60% of the 
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Expenditure 
Category 

Recreational 
Hunting 

Maintenance and 
Improvements of 
Wildlife Areas 27.8 	8.0 	27.8 	4.9 

total expenditures made by hunters. The second greatest cost for 
wildlife-related activities was for transportation which composed 16% of the 
total expenditures. 

Table 4.4. Estimated Wildlife Expenditures by Residents of Alberta, 1981 1 . 

Non-consumptive 	All Wildlife- 
Activities 	Related Recreational 

Activities 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	35.7 	17.4 	53.8 	15.6 	89.5 	16.3 

Accommodation 	6.1 	3.0 	19.4 	5.6 	25.5 	4.7 

Food 	 17.2 	8.4 	33.7 	9.8 	50.9 	9.3 

Equipment 	 123.8 	60.5 	161.4 	46.8 	285.2 	51.9 

Ammunition, Repairs 
and Other Items 	21.8 	10.7 	42.4 	12.3 	64.2 	11.7 

Contributions and 
Membership Fees 	 6.7 	1.9 	6.7 	1.2 

TOTAL 204.6 	100.0 	345.2 	100.0 	549.8 	100.0 

1  Cell values may not total due to rounding. 

4.3.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the nearly 550 million dollars of expenditures on wildlife-
related activities by the residents of Alberta were estimated using the 
Statistics Canada Interprovincial Input-Output Model (Table 4.5). As can 
be seen from the magnitude of the estimates, wildlife-related recreation 
supports a significant amount of employment and income and makes an impor-
tant contribution to the provincial treasury. 
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Millions of 
1981 Dollars 

$ 1 005.7 
$ 	523.8 
$ 	192.1 
$ 	75.8 
14 192 

Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

Table 4.5. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Alberta. 

4.3.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of Alberta derived net economic benefits valued at 
about 114 million dollars from their participation in wildlife-related acti-
vities during 1981. Among the other provinces considered only the residents 
of British Columbia and Quebec obtained greater total recreational benefits 
from these activities. Table 4.6 reports estimates of the total economic 
value of wildlife-related recreation to the residents of Alberta according 
to the type of activity as well as the average annual value derived by 
participants. 

Of the total net value of wildlife-related activities, about 53% 
was derived from hunting and 47% from non-consumptive trips and outings. 
The residents of Alberta and Quebec derived the greatest amount of recrea-
tional benefits from hunting among the jurisdictions included in the study. 
In the case of Alberta residents this is explained by the relatively large 
values generated by hunting waterfowl and other birds. An interprovin-
cial comparison shows that the residents of Alberta derived greater total 
benefits from these tdo types of wildlife-related activities than did the 
residents of any other province. 

Table 4.6 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the saine  procedure 
followed for the national results (Section 2.7). The calculations were 
based on the assumptions that the real values placed on these activities 
remain unchanged through the future and that the level of participation is 
constant. The capitalized values are shown for discount rates of 5%, 10% 
and 15% respectively. These values can be interpreted as showing the summed 
value in future years of net benefits (net economic value) provided by 
wildlife-related activities based on stocks or populations of the province's 
wildlife resources. 
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24.8 

7.0 

14.9 

13.5 

60.1 

53.8 

Table 4.6. Estimated net economic values of wildlife-related recreational 
activities to the residents'of Alberta, 1981 1 . 

Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

Activity 	($000 000) 	per Participant 	Discounted at: 
($) 

($000 000) 
5% 	10% 	15% 

Recreational Hunting 

Large mammals 

Small mammals 

Waterfowl 

Other birds 

Total Hunting 

Non-consumptive  

224.27 

97.72 

166.51 

144.68 

322.81 2 

 165.22 

	

496.0 	284.0 	165.3 

	

139.6 	69.8 	46.5 

	

297.1 	148.5 	99.0 

	

270.0 	135.0 	90.0 

	

1 202.7 	601.3 	400.9 

	

1 076.3 	538.1 	358.7 

TOTAL 	113.9 	 2 278.9 	1 139.5 	759.7 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.4. 	Saskatchewan 

4.4.1. 	Expenditures on Wildlife-Related Recreational Activities 

The residents of Saskatchewan are estimated to have made total 
expenditures on wildlife-related activities of 172 million dollars during 
1981. These expenditures are shown in Table 4.7 according to the type of 
expenditure and wildlife-related activity they were made on. Of the total 
amount spent on these activities, approximately 31% was spent on hunting, 
and 69% was spent on non-consumptive trips and outings, other wildlife 
activities and contributions to wildlife-related organizations. 

Of the total wildlife-related expenditures, almost 44% was made on 
the equipment category which included major purchases such as boats, motors, 
trailers, snowmobiles, multiple terrain vehicles and other vehicles. 
Expenditures on the equipment category composed a greater percentage of 
total costs for non-consumptive users than for hunters. This result is the 
opposite of what was found in other provinces. This was followed in order 
of magnitude by expenditures on transportation (18%) and ammunition, repairs 
and other items (13%). 
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Table 4.7. Estimated Wildlife Expenditures by Residents of 
Saskatchewan, 1981 1 . 

Expenditure 	Recreational 	Non-consumptive 	All Wildlife- 
Category 	 Hunting 	 Activities 	Related Recreational 

Activities 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	14.6 	27.0 	16.2 	13.7 	30.8 	17.8 

Accommodation 	3.0 	5.6 	3.9 	3.3 	6.9 	4.0 

Food 	 6.4 	11.9 	7.0 	5.9 	13.4 	7.8 

Equipment 	 19.7 	36.5 	55.8 	47.2 	75.5 	43.8 

Ammunition, Repairs 
and Other Items 	10.3 	19.0 	11.1 	9.4 	21.4 	12.5 

Contributions and 
Membership Fees 	 7.9 	6.7 	7.9 	4.6 

Maintenance and 
Improvements of 
Wildlife Areas 16.4 13.8 16.4 9.5 

TOTAL 	 54.0 	100.0 	118.3 	100.0 	172.3 	100.0 

1  Cell values may not total due to rounding. 

4.4.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the total expenditures of 172.3 million dollars by the residents 
of Saskatchewan on wildlife-related activities were estimated using the 
Statistics Canada Interprovincial Input-Output Model (Table 4.8). As can 
be seen from the magnitude of the estimates, wildlife-related recreation 
supports a significant amount of employment and income and makes an 
important contribution to the provincial treasury. 

- 37 - 



Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 239.8 
$ 128.1 
$ 58.8 
$ 23.3 
4 411 

Table 4.8. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Saskatchewan. 

Millions of 
1981 Dollars 

4.4.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of Saskatchewan revealed that they derived almost 
43 million dollars in net economic benefits from their wildlife-related 
activities during 1981. That is, participants in these activities indicated 
that they would have been willing to increase their actual expenditures, 
reported in the previous section, by this amount or almost 25%, before 
deciding not to participate. Table 4.9 reports estimates of the total 
economic value of wildlife-related participation according to the type of 
activity. The table also presents the annual values derived by participants 
in wildlife-related activities. 

Of the total net value of wildlife-related activities to the 
residents of Saskatchewan, about 66% was from hunting and the remaining 34% 
was from non-consumptive activities. Over 40% of the total value attributed 
to hunting was for hunting large mammals while waterfowl (29%), other birds 
(18%) and small mammals (13%) composed the rest of the value of hunting. 
Big game and waterfowl hunters derived the greatest average benefits among 
the participants in the different types of wildlife-related activities. 

Table 4.9 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the same procedure 
followed for the national results (Section 2.7). The calculations were 
based on the assumptions that the real values placed on these activities 
remain unchanged through the future and that the level of participation is 
constant. The capitalized values are shown for discount rates of 5%, 10% 
and 15% respectively. These values can be interpreted as showing the summed 
value in future years of net benefits (net economic value) provided by 
wildlife-related activities based on stocks or populations of the province's 
wildlife resources. 
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Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

($000 000) 	per Participant 	Discounted at: 
($) 

($000 000) 
5% 	10% 	15% 

Activity 

Table 4.9. Estimated net economic values of wildlife-related recreational 
activities to the residents of Saskatchewan, 1981 1 . 

Recreational Hunting 

Large mammals 	11.3 	 168.17 	226.7 	113.3 	75.5 

Small mammals 	 3.7 	 85.47 	73.7 	36.9 	24.6 

Waterfowl 	 8.0 	 152.28 	159.1 	79.6 	53.1 

Other birds 	 5.0 	 108.44 	100.4 	50.2 	33.5 

Total Hunting 	 28.0 	 262.502 	559.9 	280.0 	186.7 

Non-consumptive 	14.7 	 121.98 	293.5 	146.8 	97.9 

TOTAL 	 42.7 	 853.4 	426.7 	284.5 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.5. 	Manitoba 

4.5.1. 	Expenditures on Wildlife-Related Recreational Activities 

The residents of Manitoba are estimated to have made gross expen-
ditures of 158.8 million dollars on wildlife-related activities during 
1981. These expenditures are shown in Table 4.10 according to the type of 
expenditure and the wildlife-related activity. Of the total amount spent 
on these activities, about 35% was spent on hunting and 65% was spent on 
non-consumptive activities, other wildlife-related activities and contri-
butions to wildlife-related organizations. 

Of the total wildlife-related expenditures, 43% was made on the 
equipment category which included some major purchases such as boats, 
motors, trailers, snowmobiles, multiple terrain vehicles and other vehi-
cles. As was the case in most provinces, expenditures on equipment was a 
greater percent of total expenditures than for non-consumptive users. The 
second largest cost for wildlife-related activities was for transportation 
which composed over 14% of the total expenditures. 
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Non-consumptive 	All Wildlife- 
Activities 	Related Recreational 

Activities 

Expenditure 
Category 

Recreational 
Hunting 

Table 4.10. Estimated Wildlife Expenditures by Residents of Manitoba, 
1981 1 . 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	11.8 	21.0 	17.7 	17.2 	29.5 	18.5 

Accommodation 	2.2 	3.9 	6.6 	6.4 	8.8 	5.6 

Food 	 5.6 	10.0 	10.1 	9.8 	15.7 	9.9 

Equipment 	 27.5 	49.0 	40.7 	39.6 	68.2 	43.0 

Ammunition, Repairs 
and Other Items 	9.0 	16.1 	13.7 	13.3 	22.7 	14.3 

Contributions and 
Membership Fees 	 4.2 	4.1 	4.2 	2.6 

Maintenance and 
Improvements of 
Wildlife Areas 9.7 9.4 9.7 6.1 

TOTAL 	 56.1 	100.0 	102.7 	100.0 	158.8 	100.0 

1  Cell values may not total due to rounding. 

4.5.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the over 158 million dollars of expenditures on wildlife-related 
activities by the residents of Manitoba were estimated using the Statistics 
Canada Interprovincial Input-Output Model (Table 4.11). As can be seen from 
the magnitude of the estimates, wildlife-related recreation supports a sig-
nificant amount of employment and income and makes an important contribution 
to the provincial treasury. 
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Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 336.2 
$ 177.5 
$ 	95.9 
$ 	32.3 
8 241 

Table 4.11. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Manitoba. 

Millions of 
1981 Dollars 

4.5.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of Manitoba placed a net value of approximately 38 
million dollars on their wildlife-related recreation during 1981. That is, 
participants in wildlife-related activities indicated that they would have 
been willing to increase their actual expenditures, reported in the previous 
section by this amount, or approximately 24%, before deciding not to par-
ticipate. Table 4.12 reports estimates of the total economic value of 
wildlife-related participation according to the type of activity as well as 
the average annual value derived by participants. 

Of the total net value of wildlife-related activities to the 
residents of Manitoba, about 62% was derived from hunting and the remaining 
38% from non-consumptive trips and outings. The residents of Manitoba 
attributed the sanie value to big game and waterfowl hunting. The remainder 
of the value of hunting was for other birds (22 7.) and small mammals (14%). 

Table 4.12 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the saine  procedure 
followed for the national results (Section 2.7). The calculations were 
based on the assumptions that the real values placed on these activities 
remain unchanged through the future and that the level of participation is 
constant. The capitalized values are shown for discount rates of 5%, 10% 
and 15% respectively. These values can be interpreted as showing the summed 
value in future years of net benefits (net economic value) provided by 
wildlife-related activities based on stocks or populations of the province's 
wildlife resources. 
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Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

($000 000) 	per Participant 	Discounted at: 
($) 

($000 000) 
5% 	10% 	15% 

Activity 

Table 4.12. Estimated net economic values of wildlife-related recreational 
activities to the residents of Manitoba, 1981 1 . 

Recreational Hunting 

Large mammals 	 7.6 	 165.53 	151.9 	76.0 	50.7 

Small mammals 	 3.3 	 79.98 	66.6 	33.3 	22.2 

Waterfowl 	 7.6 	 171.48 	151.0 	75.5 	50.3 

Other birds 	 5.1 	 117.88 	102.9 	51.4 	34.3 

Total Hunting 	 23.6 	 277.662 	472.5 	236.2 	157.5 

Non-consumptive 	14.3 	 107.95 	285.9 	142.9 	95.3 

TOTAL 	 37.9 	 758.4 	379.2 	252.8 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.6. 	Quebec 

4.6.1. 	Expenditures on Wildlife-Related Recreational Activities 

The magnitude of the expenditures made by residents of Quebec on 
wildlife-related activities during 1981 was second only to those made by 
the residents of British Columbia among the provinces considered. These 
expenditures of 767.3 million dollars are shown in Table 4.13 according to 
the type of expenditure and the wildlife-related activity. Of the total 
expenditures spent on these activities, 29% was spent on hunting and 71% 
was spent on non-consumptive trips and outings, other wildlife-related 
activities and contributions to wildlife-related organizations. 

The percentage of total expenditures made by the residents of Quebec 
on equipment for wildlife-related activities (26%) was quite low compared 
to the other provinces. Transportation was almost as high a percentage 
(24%) of total expenditures as the equipment category. This may reflect 
the great distances that could be traveled in Quebec to participate in 
wildlife-related activities. 
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223.0 	100.0 	544.3 	100.0 	767.3 	100.0 TOTAL 

Maintenance and 
Improvements of 
Wildlife Areas 43.6 	8.0 	43.6 	5.7 

Table 4.13. Estimated Wildlife Expenditures by Residents of Quebec, 1981 1 . 

Expenditure 	Recreational 	Non-consumptive 	All Wildlife- 
Category 	 Hunting 	 Activities 	Related Recreational 

Activities 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	72.7 	32.6 	112.7 	20.7 	185.4 	24.2 

Accommodation 	13.1 	5.9 	46.1 	8.5 	59.2 	7.7 

Food 	 30.1 	13.5 	71.8 	13.2 	101.9 	13.3 

Equipment 	 71.6 	32.1 	128.6 	23.6 	200.2 	26.1 

Ammunition, Repairs 
and Other Items 	35.5 	15.9 	110.4 	20.3 	145.9 	19.0 

Contributions and 
Membership Fees 	 31.2 	5.7 	31.2 	4.1 

1  Cell values may not total due to rounding. 

4.6.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the 767 million dollars of expenditures on wildlife-related 
activities by the residents of Quebec were estimated using the Statistics 
Canada Interprovincial Input-Output Model (Table 4.14). As can be seen from 
the magnitude of these estimates, wildlife-related recreation supports a 
significant amount of employment and income and makes an important contri-
bution to the provincial treasury. 
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Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 2 189.4 
$ 1 116.4 
$ 	646.4 
$ 	260.5 
50 027 

Table 4.14. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Quebec. 

Millions of 
1981 Dollars 

4.6.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of Quebec derived net recreational benefits from 
participation in wildlife-related activities that was exceeded in magnitude 
only by the benefits received by the residents of British Columbia among the 
provinces considered. Participants in wildlife-related activities indicated 
that they would have been willing to increase their actual expenditures, 
reported in the previous section, by 120.3 million dollars, or about 16%, 
before deciding not to participate. Estimates of the total economic value 
of wildlife-related participation according to the type of activity as 
well as the average annual value derived by participants are reported in 
Table 4.15. 

Of the total net value of wildlife-related activities to the resi-
dents of Quebec, approximately equal amounts were provided by hunting and 
non-consumptive trips and outings. Almost 37% of the value attributed to 
hunting was for big game hunting while small game (26%), other birds (20%) 
and waterfowl (17%) composed the rest of the value of hunting. Participants 
in big game hunting derived a noticeably higher average annual value than 
did participants in other types of wildlife-related activities. 

Table 4.15 also presents the capitalized values in perpetuity 
of wildlife-related activities calculated according to the same procedure 
followed for the national results (Section 2.7). These values were cal-
culated based on the assumptions that the real values placed on these 
activities remain unchanged through the future and that the level of 
participation is constant. The capitalized values are shown for discount 
rates of 5%, 10%, and 15% respectively. These values can be interpreted 
as showing the summed value in future years of net benefits (net economic 
value) provided by wildlife-related activities based on stocks or popu-
lations of the province's wildlife resources. 
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Table 4.15. Estimated net economic values of wildlife-related recreational 
activities to the residents of Quebec, 1981. 

Activity 

Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

($000 000) 	per Participant 	Discounted at: 
($) 

($000 000) 
5% 	10% 	15% 

Recreational Hunting 

Large mammals 

Small mammals 

Waterfowl 

Other birds 

Total Hunting 

Non-consumptive 

TOTAL  

	

22.4 	 114.88 	448.8 	224.4 	149.6 

	

15.6 	 48.65 	311.8 	155.9 	103.9 

	

10.3 	 76.94 	205.3 	102.7 	68.5 

	

12.3 	 47.03 	246.4 	123.2 	82.1 

	

60.6 	 130.97 2 	1 212.2 	606.1 	404.1 

	

59.7 	 64.08 	1 193.5 	596.8 	397.9 

	

120.3 	 2 405.8 	1 202.9 	801.9 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.7. 	New Brunswick 

4.7.1. 	Expenditures on Wildlife-Related Recreational Activities 

The residents of New Brunswick are estimated to have spent over 
108 million dollars during 1981 on wildlife-related activities. These 
expenditures are shown in Table 4.16 according to the type of expenditure 
and the wildlife-related activity. Of these expenditures, approximately 47% 
was spent on hunting and 53% was spent on non-consumptive trips and outings, 
other wildlife-related activities and contributions to wildlife-related 
organizations. 

Over 36% of the total expenditures on wildlife-related activities 
was made on the equipment category. This included major purchases such as 
boats, motors, trailers, snowmobiles, multiple terrain vehicles and other 
vehicles. The second greatest cost for wildlife-related activities was for 
the transportation category which composed over 22% of the total expendi-
tures. Transportation was a much more significant percentage of the costs 
incurred by hunters than non-consumptive users. 
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Table 4.16. Estimated Wildlife Expenditures by Residents of 
New Brunswick, 1981 1 . 

EXPENDITURE 	RECREATIONAL 	NON-CONSUMPTIVE 	ALL WILDLIFE- 
CATEGORY 	 HUNTING 	 ACTIVITIES 	RELATED RECREATIONAL 

ACTIVITIES 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	15.4 	30.6 	8.8 	15.2 	24.2 	22.4 

Accommodation 	1.0 	2.0 	3.2 	5.5 	4.2 	3.9 

Food 	 6.1 	12.1 	6.5 	11.2 	12.6 	11.7 

Equipment 	 18.7 	37.1 	20.3 	35.1 	39.0 	36.1 

Ammunition, Repairs 
and Other Items 	9.2 	18.2 	8.3 	14.4 	17.5 	16.2 

Contributions and 
Membership Fees 	 2.5 	4.3 	2.5 	2.3 

Maintenance and 
Improvements of 
Wildlife Areas 8.1 14.3 8.1 7.5 

TOTAL 	 50.4 	100.0 	57.8 	100.0 	108.2 	100.0 

1  Cell values may not total due to rounding. 

4.7.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the 108 million dollars of expenditures on wildlife-related 
activities by the residents of New Brunswick were estimated using the 
Statistics Canada Interprovincial Input-Output Model (Table 4.17). As can 
be seen from the magnitude of the estimates, wildlife-related recreation 
supports a significant amount of employment and income and makes an impor-
tant contribution to the provincial treasury. 
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Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 141.3 
$ 71.4 
$ 36.3 
$ 16.0 
3 680 

Table 4.17. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for New Brunswick. 

Millions of 
1981 Dollars 

4.7.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of New Brunswick who participated in wildlife-
related activities indicated that they would have been willing to increase 
their actual expenditures, as reported in the previous section, by an 
estimated 25 million dollars, or approximately 23 7.  before deciding not to 
participate. Table 4.18 reports estimates of the total economic value of 
wildlife-related participation according to the type of activity as well as 
the average annual value derived by participants. 

Of the total net value of wildlife-related activities to the 
residents of New Brunswick, about 70% was provided by hunting and the 
remaining 30% by non-consumptive activities. Almost 49% of the value 
attributed to hunting was for hunting large mammals while other birds (25 7.), 
small mammals (17 7.) and waterfowl (97.) made up the rest of the hunting 
value. As the table indicates, hunters of large mammals derived a higher 
average annual value than did participants in other types of wildlife-
related activities. 

Table 4.18 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the same procedure 
followed for the national results (Section 2.7). These values were 
calculated based on the assumptions that the real values placed on these 
activities remain unchanged through the future and that the level of 
participation is constant. The capitalized values are shown for discount 
rates of 5%, 107. and 15% respectively. These values can be interpreted 
as showing the summed value in future years of net benefits (net economic 
value) provided by wildlife-related activities based on stocks or popula-
tions of the province's wildlife resources. 
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8.4 

3.0 

1.6 

4.3 

17.3 

7.5 

24.8 TOTAL 

Table 4.18. Estimated net economic values of wildlife-related recreational 
activities to the residents of New Brunswick, 1981 1 . 

Activity 

Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

($000 000) 	per Participant 	Discounted at: 
($) 

($000 000) 
5% 	10% 	15% 

Recreational Hunting 

Large mammals 

Small mammals 

Waterfowl 

Other birds 

Total Hunting 

Non-consumptive  

112.58 

65.87 

95.63 

64.51 

164.25 2 

 78.26 

	

167.4 	83.7 	55.8 

	

60.1 	30.1 	20.1 

	

32.1 	16.0 	10.7 

	

86.8 	43.4 	28.9 

	

346.4 	173.2 	115.5 

	

150.4 	75.2 	50.1 

	

496.8 	248.4 	165.6 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.8. 	Nova Scotia 

4.8.1, 	Expenditures on Wildlife-Related Recreational Activities 

The residents of Nova Scotia are estimated to have made expendi-
tures of 167.2 million dollars on wildlife-related activities during 1981. 
These expenditures are shown in Table 4.19 according to the type of expen-
diture and the wildlife-related activity. Of the total amount spent on 
these activities, approximately 47% was spent on hunting and 53% was spent 
on non-consumptive trips and outings, other wildlife-related activities and 
contributions to wildlife-related organizations. 

Of the total wildlife-related expenditures, over 38% was made on 
the equipment category which included major purchases such as boats, motors, 
trailers, snowmobiles, multiple terrain vehicles and other vehicles. The 
second largest cost for wildlife-related activities was for the transporta-
tion category which made up over 20% of the total expenditures. 
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Expenditure 
Category 

Recreational 
Hunting 

16.3 9.8 

Maintenance and 
Improvements of 
Wildlife Areas 18.4 	16.3 

Table 4.19. Estimated Wildlife Expenditures by Residents of 
Nova Scotia, 1981 1 . 

Non-consumptive 	All Wildlife- 
Activities 	Related Recreational 

Activities 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	19.8 	25.0 	14.4 	16.4 	34.2 	20.5 

Accommodation 	2.7 	3.4 	3.5 	4.0 	6.2 	3.7 

Food 	 9.5 	12.0 	6.3 	7.2 	15.8 	9.5 

Equipment 	 30.5 	38.5 	33.8 	38.4 	64.3 	38.5 

Ammunition, Repairs 
and Other Items 	16.7 	21.1 	9.2 	10.5 	25.9 	15.5 

Contributions and 
Membership Fees 	- 	- 	4.5 	5.1 	4.5 	2.7 

TOTAL 79.2 	100.0 88.0 	100.0 167.2 	100.0 

1  Cell values may not total due to rounding. 

4.8.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the 167.2 million dollars of expenditures on wildlife-related 
activities by the residents of Nova Scotia were estimated using the 
Statistics Canada Interprovincial Input-Output Model (Table 4.20). As can 
be seen from the magnitude of the estimates, wildlife-related recreation 
supports a significant amount of employment and income and makes an impor-
tant contribution to the provincial treasury. 
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Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 217.3 
$ 109.2 
$ 	59.7 
$ 	23.5 
5 270 

Table 4.20. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Nova Scotia. 

Millions of 
1981 Dollars 

4.8.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

The residents of Nova Scotia are estimated to have derived over 
33 million dollars in net recreational benefits from participation in 
wildlife-related activities in 1981. That is, participants in wildlife-
related activities indicated they would have been willing to increase their 
actual expenditures, reported in the previous section, by this amount, or 
approximately 20 7., before deciding not to participate. Table 4.21 reports 
estimates of the total economic value of wildlife-related participation 
according to the type of activity as well as the average annual values 
derived by participants. 

Approximately 69% of the total net value of wildlife-related 
activities to the residents of Nova Scotia was provided by hunting and the 
remaining 31% by non-consumptive trips and outings. Over 50% of the value 
attributed to hunting was pertained to large mammals while small mammals 
(22%), waterfowl (14%) and other birds (14 7.) composed the rest of the value 
of hunting. 

Participants in large mammal and waterfowl hunting derived 
noticeably higher average annual values than hunters of small mammals and 
other birds and non-consumptive participants. 

Table 4.21 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the same procedure 
followed for the national results (Section 2.7). The calculations are based 
on the assumptions that the real values placed on these activities remain 
unchanged through the future and that the level of participation is con-
stant. The capitalized values are shown for discount rates of 5%, 10% and 
15% respectively. These values can be interpreted as showing the summed 
value in future years of net benefits (net economic value) provided by 
wildlife-related activities based on stocks or populations of the province's 
wildlife resources. 
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Total Net 	Average Net 
Value 	Annual Value 

($000,000) 	per Participant 
($) 

Activity 

Present Net 
Economic Value 
Discounted at: 

Table 4.21. Estimated net economic values of wildlife-related recreational 
activities to the residents of Nova Scotia, 1981 1 ,  

($000 000) 
5% 	10% 	15% 

Recreational Hunting 

Large mammals 	11.6 	 149.35 	232.9 	116.5 	77.7 

Small mammals 	 5.2 	 78.75 	103.3 	51.7 	34.5 

Waterfowl 	 3.2 	 140.31 	64.2 	32.1 	21.4 

Other birds 	 3.1 	 82.69 	62.2 	31.1 	20.7 

Total Hunting 	 23.1 	 222.28 2 	462.7 	231.3 	154.2 

Non-consumptive 	10.2 	 80.19 	204.1 	102.0 	68.0 

TOTAL 	 33.3 	 666.7 	333.4 	222.3 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 

4.9. 	Prince Edward Island 

4.9.1. 	Expenditures on Wildlife-Related Recreational Activities 

The residents of Prince Edward Island are estimated to have spent 
over 8 million dollars on wildlife-related activities during 1981. These 
expenditures are shown in Table 4.22 according to the type of expenditure 
and the wildlife-related activity. Of the total amount spent on these 
activities, approximately 35 7.  was spent on hunting and 65% on non-
consumptive trips and outings, other wildlife-related activities and 
contributions to wildlife-related organizations. 

Of the total expenditures on wildlife-related activities, almost 
40% was made on the equipment category which included major purchases such 
as boats, motors, trailers, snowmobiles, multiple terrain vehicles and other 
vehicles. Hunters and non-consumptive users spent about the same percentage 
of their budgets on equipment. Expenditures on transportation and ammuni-
tion, repairs and other items each represented about 207. of the total 
expenditures. 
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Table 4.22. Estimated Wildlife Expenditures by Residents of 
Prince Edward Island, 1981 1 . 

Expenditure 	Recreational 	Non-consumptive 	All Wildlife- 
Category 	 Hunting 	 Activities 	Related Recreational 

Activities 

	

($000) 	% 	($000) 	% 	($000) 	% 

Transportation 	690.5 	24.2 	978.9 	18.2 	1 669.4 	20.3 

Accommodation 	19.7 	0.7 	197.1 	3.7 	216.8 	2.6 

Food 	 222.2 	7.8 	359.7 	6.7 	581.9 	7.1 

Equipment 	1 146.4 	40.2 	2 086.7 	38.9 	3 233.1 	39.3 

Ammunition, Repairs 
and Other Items 	772.3 	27.1 	874.6 	16.3 	1 646.9 	20.0 

Contributions and 
Membership Fees 	- 	- 	252.3 	4.7 	252.3 	3.1 

Maintenance and 
Improvements of 
Wildlife Areas - - 621.1 11.5 621.1 7.6 

TOTAL 	2 851.1 	100.0 	5 370.4 	100.0 	8 221.5 	100.0 

1  Cell values may not total due to rounding. 

4.9.2. 	Economic Impacts of Expenditures on Wildlife-Related Activities 

The impacts on production, income, employment and provincial tax 
revenue of the 8.2 million dollars of expenditures on wildlife-related 
activities by the residents of Prince Edward Island were estimated using the 
Statistics Canada Interprovincial Input-Output Model (Table 4.23). As can 
be seen from the magnitude of the estimates, wildlife-related recreation 
supports a significant amount of employment and income and makes an impor-
tant contribution to the provincial treasury. 
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Table 4.23. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Prince Edward 
Island. 

Millions of 
1981 Dollars 

Gross Production in the Business Sector 	 $ 16.2 
Income (GDP at Factor Cost) 	 $ 8.2 
Wages and Salaries 	 $ 3.8 
Provincial Revenue from Taxes 	 $ 1.9 
Employment (number of jobs) 	 343 

4.9.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

Participants in wildlife-related activities indicated that they 
would have been willing to increase their actual expenditures as reported in 
the previous section by an estimated 2.7 million dollars or approximately 
33% before deciding not to participate. Table 4.24 reports estimates of the 
total economic value of wildlife-related participation according to the type 
of activity as well as the average annual value derived by participants. 

About 70% of the total net value of wildlife-related activities 
to the residents of Prince Edward Island was provided by hunting and the 
remaining 30% by non-consumptive trips and outings. Over one-half of the 
value attributed to hunting was for waterfowl hunting. Waterfowl hunters 
resident in Prince Edward Island derived a noticeably greater value than was 
obtained from the other types of wildlife-related activities. The annual 
value for waterfowl hunting was greater than that reported by the residents 
of any other province. 

Table 4.24 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the same procedure 
followed for the national results (Section 2.7). The calculations were 
based on the assumptions that the real values placed on these activities 
remain unchanged through the future and that the level of participation is 
constant. The capitalized values are shown for discount rates of 5%, 10% 
and 15% respectively. These values can be interpreted as showing the summed 
value in future years of net benefits (net economic value) provided by 
wildlife-related activities based on stocks or populations of the province's 
wildlife resources. 
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0.0 0.7 87.34 

77.86 

169.11 

110.54 

223.74 2 

 60.74 

0.4 7.0 

1.0 20.9 

0.5 9.4 

1.9 37.9 

0.8 15.3 

2.7 53.2 

Recreational Hunting 

Large mammals 

Small mammals 

Waterfowl 

Other birds 

Total Hunting 

Non-consumptive 

TOTAL 

	

0.3 	0.2 

	

3.5 	2.3 

	

10.4 	6.9 

	

4.7 	3.1 

	

19.0 	12.7 

	

7.7 	5.1 

	

26.6 	17.7 

Table 4.24. Estimated net economic values of wildlife-related recreational 
activities to the residents of Prince Edward Island, 1981. 

Activity 

Total Net 	Average Net 
Value 	Annual Value 

($000 000) 	per Participant 
($) 

Present Net 
Economic Value 
Discounted at: 

($000 000) 
5% 	10% 	15% 

1  Cell values may  

2  Mean seems high 
wildlife during 

not total due to rounding. 

because many participants hunt more than one type of 
the season. 

4.10. 	Newfoundland 

4.10.1. 	Expenditures on Wildlife-Related Recreational Activities 

The residents of Newfoundland are estimated to have made total 
expenditures of 93.3 million dollars on wildlife-related activities during 
1981. These expenditures are shown in Table 4.25 according to the type of 
expenditure and the wildlife-related activity. Of the total amount spent on 
these activities, approximately 56% was spent on hunting and 44% was spent 
on non-consumptive trips and outings, other wildlife-related activities and 
contributions to wildlife-related organizations. Newfoundland was the only 
province in which hunting expenditure was greater than the amount spent on 
non-hunting wildlife-related activities. 

Of the total wildlife-related expenditures, over 37% was made on 
the equipment category which included major purchases such as boats, motors, 
trailers, snowmobiles, multiple terrain vehicles and other vehicles. The 
second largest cost for wildlife-related activities was for transportation 
which composed over 22% of total expenditures. 
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Expenditure 
Category 

Recreational 
Hunting 

3.1 2.9 7.0 2.9 

y" ------ 

Table 4.25. Estimated Wildlife Expenditures by Residents of 
Newfoundland, 1981 1 . 

Non-consumptive 	All Wildlife- 
ACTIVITIES 	Related Recreational 

Activities 

($000 000) 	% 	($000 000) 	% 	($000 000) 	% 

Transportation 	14.9 	28.5 	6.1 	14.9 	21.0 	22.5 

Accommodation 	1.6 	3.1 	3.2 	7.8 	4.8 	5.1 

Food 	 10.2 	19.5 	4.5 	11.0 	14.7 	15.8 

Equipment 	 17.1 	32.7 	17.7 	43.2 	34.8 	37.3 

Ammunition, Repairs 
and Other Items 	8.5 	16.2 	4.6 	11.2 	13.1 	14.1 

Contributions and 
Membership Fees 	 2.0 	4.9 	2.0 	2.1 

Maintenance and 
Improvements of 
Wildlife Areas 

TOTAL 52.3 	100.0 41.0 	100.0 	93.3 	100.0 

1  Cell values may not total due to rounding. 

4.10.2. 	Economic Impacts of Expenditures on Wildlife-Related Recreational 
Activities 

The impacts on production, income, employment and provincial tax 
revenue of the 93.3 million dollars of expenditures on wildlife-related 
activities by the residents of Newfoundland were estimated using the 
Statistics Canada Interprovincial Input-Output Model (Table 4.25). As can 
be seen from the magnitude of the estimates, wildlife-related recreation 
supports a significant amount of employment and income as well as making a 
significant contribution to the provincial treasury. 
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Gross Production in the Business Sector 
Income (GDP at Factor Cost) 
Wages and Salaries 
Provincial Revenue from Taxes 
Employment (number of jobs) 

$ 92.8 
$ 57.0 
$ 30.5 
$ 12.6 
2 743 

Table 4.26. Measures of the economic impacts of the expenditures on 
wildlife-related recreational activities for Newfoundland. 

Millions of 
1981 Dollars 

4.10.3. 	Net Economic Values of Wildlife-Related Recreational Activities 

Participants in wildlife-related activities indicated that they 
would have been willing to increase their actual expenditures as reported 
in the previous section by an estimated 25.2 million dollars, or by 27%, 
before deciding not to participate. Table 4.27 reports estimates of the 
total economic value of wildlife-related participation according to the type 
of activity as well as the average annual value derived by participants. 

Over 80% of the total net value of wildlife-related activities 
to the residents of Newfoundland was provided by hunting and the remaining 
value was due to non-consumptive activities. The total values derived from 
hunting large mammals, small mammals and waterfowl were very similar. 
However, the greatest average annual value was placed on big gaine  hunting 
followed by waterfowl hunting. 

Table 4.27 also presents the capitalized values in perpetuity of 
wildlife-related activities calculated according to the sanie  procedure 
followed for the national results (Section 2.7). These calculations were 
based on the assumptions that the real values placed on these activities 
remain unchanged through the future and that the level of participation is 
constailt. The capitalized values are shown for discount rates of 57., 10%, 
and 15% respectively. These values can be interpreted as showing the summed 
value in future years of net benefits (net economic value) provided by 
wildlife-related activities based on stocks or populations of the province's 
wildlife resources. 
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Total Net 	Average Net 	 Present Net 
Value 	Annual Value 	 Economic Value 

($000,000) 	per Participant 	Discounted at: 
( $ ) 

($000 000) 
5% 	10% 	15% 

Activity 

Table 4.27. Estimated net economic values of wildlife-related recreational 
activities to the residents of Newfoundland, 1981 1 . 

Recreational Hunting 

Large mammals 	 5.5 	 181.14 	110.5 	55.2 	36.8 

Small mammals 	 5.4 	 99.67 	108.9 	54.4 	36.3 

Waterfowl 	 5.5 	 144.11 	109.6 	54.8 	36.5 

Other birds 	 3.9 	 110.79 	78.1 	39.0 	26.0 

Total Hunting 	 20.3 	 246.51 2 	407.0 	203.5 	135.7 

Non-consumptive 	 4.8 	 82.61 	96.2 	48.1 	32.1 

TOTAL 	 25.2 	 503.1 	251.6 	167.7 

1  Cell values may not total due to rounding. 

2  Mean seems high because many participants hunt more than one type of 
wildlife during the season. 
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APPENDIX I 

Economic Questions Used in the Survey  

Answers to these questions were used as the data base of the present study. 
Numbers on the left denote the actual question numbers on the questionnaire. 
A detailed discussion of these and other survey questions is contained in "A 
User's Guide to the Methodology of the 1981 National Survey" (Filion et al. 
1985). 

12. During 1981, did you belong or contribute to any wildlife-related 
organization (Naturalist, Conservation or Sportsman's Clubs) 

Yes or No 

13. In 1981, how much did you spend on your membership fee(s) or donation(s)? 

14. In 1981, did you maintain any natural areas for which providing food or 
shelter for wildlife was an important concern? (By natural areas we mean 
wood lots, hedges, marshes, open fields or other natural areas) 

Yes or No 

15. In 1981, how much did you spend maintaining these natural areas for 
wildlife? (Include costs for maintenance, improvement or purchase) 

l  

20. What did it cost you to participate in these activities around your 
residence or cottage in 1981? (Include costs for feeders, food for 
wildlife, birdhouses, magazines, film, cameras used primarily for 
wildlife) 

Nothing 	 $ 25 to $ 49 

Under $ 5 	 $ 50 to $ 99 

$ 5 to $ 9 	 $100 to $200 

$10 to $24 	 Over 	$200 

22. During 1981, did you take any outings (less than a day) or trips 
(more than a day) for which the primary purpose was to watch, feed, 
photograph or study wildlife? 

Yes or No 
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$ iLLi  

$. 1 to $ 19 

$ 20 to $ 49 

$ 50 to $ 99 

$100 to $199 

$200 to $299 

$300 to $399 

$400 to $599 

$600 or more 

26. During these outings or trips, how much did you spend to watch, feed, 
photograph or study wildlife? (Enter expenditures in the boxes beside 
the categories that apply) 

Transportation (include gas, oil, car 
rentals, planes, buses, trains, ferries) 	 $ 

Accommodation (include campgrounds, 
lodges, motels) 	  

Food (include groceries, meals, beverages) 	 

Equipment used primarily for activities 
(include cameras, camping gear, binoculars, 
special clothing, recording equipment, 
boats & motors and other vehicles 	  

$ ELL! 
Other items (include feed for wildlife, 
books, film and film processing) 	  

27. Would you still have taken these outings or trips if your costs had been 
more? 

Yes or No 

28. How much more would you have spent before deciding not to take these 
outings or trips in 1981? 

29. In 1981, did you watch, feed, photograph or study wildlife during other 
outings (for example hiking, picnics) or trips taken for other purposes 
(for example vacation, business)? 

33. How much extra money did it cost you to watch, feed, photograph or study 
wildlife while on these other outings or trips? 

Nothing 	 $ 25 to $ 49 

Under $ 5 	 $ 50 to $ 99 

$ 5 to $ 9 	 $100 to $200 

$10 to $24 	 Over 	$200 
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.00 

.00 

HUNTING WILDLIFE 

DEFINITIONS FOR QUESTIONS ON YOUR EXPENSES 

NOTE: Include the costs for any of these items only once if they were used 
for more than one type of hunting in 1981. 

Transportation - Include costs to operate private vehicles, gas, oil, car 
repairs, car rentals, planes, ferries ... 

Accommodations - Include cabins, lodges, motels and campgrounds ... 
Food - Include groceries, meals and beverages ... 
Equipment - Equipment which was purchased primarily for hunting. Include 

guns and accessories, game carriers, calls, dogs, decoys, 
camping gear, boats, trailers, snowmobiles, multiple terrain 
vehicles ... 

Other  Items - Include ammunition, books, guide fees, dog maintenance, 
equipment rentals and repairs ... 

Waterfowl Hunting  

41. How much did you spend on transportation  to hunt waterfowl in 1981? 
(See definitions, Question 47) 

. 00 

42. How much did you spend on accommodations  to hunt waterfowl in 1981? 
(See definition) 

43. How much did you spend on food while hunting waterfowl in 1981? 
(See definition) 

44. In 1981 how much did you spend on equipment used primarily for hunting 
waterfowl? (See definition) 

111 	I .00 
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$ 1 to $ 19 
$ 20 to $ 49 
$ 50 to $ 99 
$100 to $199 

$200 to $299 
$300 to $399 
$400 to $599 
$600 or more 

45. How much did you spend on ammunition, repairs and other items  for hunting 
waterfowl in 1981? (See definition) 

111  	   

46. Would you still have hunted waterfowl if you costs had been more? 

Yes or No 

47. How much more would you have spent before deciding not to hunt waterfowl 
in 1981? 

$ .00 

Hunting Other Birds: 	similar to questions 41-47 

Hunting Small Mammals: similar to questions 41-47 

Hunting Large Mammals: similar to questions 41-47 
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APPENDIX II 

Assumptions of the Input-Output Model  

11.1 - Statistics Canada National Input-Output Model  

The National Input-Output Model is based on a number of assumptions that 
qualify and may restrict its applicability under some circumstances. The 
following is a summary of the most important assumptions: 

1) Inputs into production are used in fixed proportions. 

2) Market shares are fixed. The percentage of an industry's output of a 
commodity is fixed. 

3) Imports are a fixed share on domestic demand for each commodity. 

4) The supply of labour is perfectly elastic at the prevailing wage rate so 
that employment is determined by the demand of labour. 

5) The supply of output is perfectly elastic at the prevailing price level 
so that output is determined by demand. 

6) The model is not completely closed. Only the effects of the household 
spending are considered. The effects due to the administration's 
spending are not taken into account. 

7) Consumption is a linear function of gross income. 

8) Neither the income tax revenue or the corporation business taxes are 
considered. 

9) The model is a static one. No consideration is given to dynamic effects, 
such as investment spending resulting from additional demand. 

11.2 - Statistics Canada Interprovincial Input-Output Model 

The Interprovincial Model can be thought of as an extension of the National 
Input-Output Model. 

The Interprovincial Input-Output Model traces the propagation of demand 
throughout the Canadian economy that is provincially as well as industrially 
disaggregated; it takes into account interdependence among the provinces as 
well as among industries. For example, production in one province may require 
input from another province; in turn, the input producing industry may require 
input from the first province. The provincial interdependence is accomplished 
by the addition of a set of interprovincial trade relationships to the set 
market share as well as input relationships used in the national model. These 
interprovincial trade relationships allocate the demand for commodities to the 
provinces that produce the commodities or to international imports. The rela-
tionships are linear and proportional - implying that marginal trade patterns 
are the same as average patterns. 
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In all other respects, the Interprovincial Model is similar to the National 
Input-Output Model: it is linear and proportional throughout; it is static; 
it assumes that supply of intermediate and primary factors is perfectly elas-
tic without additions to capital stock. The Interprovincial Model shares with 
the National Model the assumptions of industry technology and fixed market 
shares. Like the National Model, the Interprovincial Model can be used for 
impact analysis, for final demand conversion, and for structural simulations. 
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APPENDIX III 

Wildlife-Related Activity Expenditure Distribution 
by Participating Province and Canada  

The following table shows the distribution for Canada and the 
sponsoring provinces of the $4 189 581 thousand dollars spent by participants 
in wildlife-related activities. The table is segregated according to the 46 
commodities selected from the 595 commodities of the Input-Output Table. 
These data form the basis of Table 3.1. The weighting of the data is based 
on the distribution of personal consumption expenditures by residents provided 
by Statistics Canada. 
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Distribution of Wildlife Expenditures for Canada and the Provinces by Commodity — 1981  
(in thousands of dollars) 

CODE 	COMMODITY 	 NFLD 	PEI 	NS 	NB 	QUE 	MAN 	SASK 	ALTA 	BC 	CANADA 

08900 	Pet feeds 	 847 	194 	2 197 	1 302 	7 556 	1 305 	1 208 	3 593 	5 686 	37 081 
11600 	Alcoholic beverages, distilled 	 1 162 	33 	989 	758 	4 719 	797 	781 	2 482 	2 696 	20 030 
11900 	Ale, beer, stout and porter 	 2 472 	70 	2 103 	1 612 	10 039 	1 695 	1 662 	5 279 	5 736 	42 608 
12000 	Wines 	 808 	23 	688 	527 	3 282 	554 	543 	1 726 	1 875 	13 929 
12400 	Footwear, rubber and plastic 	 443 	35 	623 	439 	2 541 	875 	862 	3 324 	6 040 	19 701 
14000 	Footwear, exc. rubber and plastic 	2 404 	191 	3 373 	2 380 	13 743 	4 736 	4 658 	17 991 	32 667 	106 598 
14100 	Leather gloves, mittens, exc. sport 	143 	13 	261 	167 	844 	297 	291 	1 032 	1 776 	6 572 
14300 	Luggage 	 166 	4 	760 	189 	1 013 	424 	539 	2 265 	4 106 	12 230 
17300 	Tents, hammocks, sleep bags, sails 	114 	10 	233 	137 	578 	281 	338 	1 300 	2 448 	6 848 
17400 	Tarpaulins and other covers 	 14 	1 	29 	17 	71 	35 	42 	160 	300 	841 
18000 	Hosiery 	 521 	47 	978 	604 	2 803 	990 	1 042 	3 657 	5 995 	22 409 
18200 	Fabrics, knitted, nes. 	 187 	15 	244 	144 	638 	339 	320 	1 342 	2 258 	6 829 
18300 	Knitted wear 	 3 022 	272 	5 365 	3 284 	16 987 	5 618 	6 683 	20 289 	35 381 	130 865 
18400 	Clothing, woven fabrics 	 10 311 	841 	15 607 	10 194 	50 076 	16 322 	18 712 	62 613 	97 007 	386 541 

I 	18500 	Apparel accessories, material 	 827 	69 	1 508 	954 	4 660 	1 454 	1 667 	4 699 	8 945 	33 028 
cr. 	22800 	Newspapers, magazines, periodicals 	3 578 	303 	5 311 	2 947 	28 731 	3 818 	3 425 	11 664 	11 887 	108 978 
cN 	22900 	Books, pamphlets, maps, pictures 	3 280 	269 	4 744 	2 634 	25 695 	3 415 	3 065 	10 414 	10 606 	97 428 

1 	31200 	Firearms and military hardware 	 109 	9 	223 	131 	552 	268 	323 	1 241 	2 337 	6 537 
33400 	Passenger automobiles 	 11 854 	1 278 	25 240 	14 542 	80 443 	25 078 	25 856 	111 313 	153 338 	604 080 
33500 	Trucks, truck tractors, commercial 	1 436 	173 	3 083 	1 911 	8 572 	3 483 	4 549 	16 541 	21 661 	78 079 
33700 	Motor vehicles nes. 	 704 	59 	1 439 	847 	3 570 	1 735 	2 086 	8 023 	15 110 	42 271 
33900 	Trailers and semi—trailers 	 627 	53 	1 282 	754 	3 179 	1 544 	1 857 	7 143 	13 453 	37 639 
34300 	Motor vehicle parts, accessories 	 900 	78 	1 749 	1 522 	11 352 	1 658 	2 291 	5 405 	5 420 	42 014 
35100 	Snowmobiles, non—motor vehicles 	 336 	28 	686 	404 	1 702 	827 	995 	3 827 	7 206 	20 161 
35200 	Canoes, boats, cruisers, yachts 	 418 	35 	854 	502 	2 117 	1 029 	1 237 	4 758 	8 960 	25 068 
36900 	Batteries 	 388 	53 	547 	456 	3 301 	518 	707 	1 898 	1 562 	12 955 
39500 	Motor gasoline 	 7 421 	597 	12 555 	8 610 	67 291 	7 537 	9 635 	23 173 	29 604 	249 060 
39700 	Lubricating oils and greases 	 370 	30 	631 	433 	3 380 	379 	484 	1 165 	1 488 	12 512 
47600 	Ammunition, non—military 	 113 	12 	183 	146 	934 	181 	211 	624 	635 	4 300 
50300 	Photographic equipment and film 	1 195 	100 	2 444 	1 438 	6 061 	2 945 	3 542 	13 622 	25 656 	71 777 
50800 	Sporting and playground equipment 	1 475 	164 	2 425 	1 927 	12 540 	2 397 	2 746 	8 218 	8 420 	57 390 
52200 	Repair construction 	 629 	137 	3 579 	1 786 	9 584 	2 128 	3 601 	6 117 	17 113 	113 791 
52500 	Road, highway, airstrip construc. 	743 	161 	4 230 	2 111 	11 326 	2 515 	4 256 	7 229 	20 224 	134 480 
52900 	Other engineering construction 	 1 486 	323 	8 459 	4 222 	22 653 	5 031 	8 511 	14 458 	40 449 	268 960 



CODE 	COMMODITY 	 NFLD 	PEI 	NS 	NB 	QUE 	MAN 	SASK 	ALTA 	BC 	CANADA 

53000 	Air transportation 	 7 070 	395 	7 001 	3 722 	28 796 	8 397 	5 469 	27 072 	33 386 	165 681 
53300 	Water transportation 	 52 	127 	209 	468 	758 	13 	0 	34 	2 406 	4 327 
53500 	Railway transportation 	 14 	15 	822 	891 	3 280 	1 144 	239 	1 028 	1 140 	13 463 
53700 	Bus transport, interurban, rural 	 96 	0 	297 	150 	4 962 	755 	545 	2 280 	1 979 	16 990 
55100 	Repair service 	 4 680 	386 	9 891 	7 491 	60 481 	8 647 	11 594 	26 786 	28 951 	220 295 
56900 	Accommodation services 	 4 780 	217 	6 150 	4 222 	59 176 	8 804 	6 892 	25 604 	28 200 	216 826 
57000 	Meals 	 10 287 	456 	11 923 	9 731 	83 882 	12 697 	10 495 	41 421 	47 647 	326 098 
57200 	Personal services 	 2 742 	541 	7 058 	5 418 	50 744 	7 291 	6 326 	17 921 	18 521 	178 615 
57300 	Photographic services 	 104 	33 	1 268 	1 997 	9 656 	2 268 	2 698 	6 242 	7 451 	42 335 
57700 	Rental of automobiles and trucks 	 431 	42 	931 	917 	5 105 	842 	525 	2 602 	3 123 	21 581 
57800 	Trade association dues 	 1 983 	252 	4 459 	2 487 	31 148 	4 166 	7 781 	6 711 	16 449 	119 673 
57900 	Machinery, equipment rental, nec. 	 581 	77 	2 139 	651 	6 776 	1 451 	1 153 	3 604 	4 331 	30 096 

TOTAL (46 commodities) 	 93 323 	8 221 	166 767 	108 174 	767 298 	158 680 	172 532 	549 888 	801 526 	4 189 581 



APPENDIX IV 

Economic Impacts from an Alternate Expenditure Distribution 

To verify if a change in the distribution of consumption expen-
ditures by Canadians participating in wildlife-related activities would 
have a significant effect on the results of the Input-Output Analysis, an 
alternate distribution was prepared at the national level and was submitted 
to Statistics Canada's Input-Output Model. This alternate distribution was 
very similar to the typical expenditures of an avid hunter or non-consumptive 
user. The changes were as follows: 

Equipment: Among the 19 components of this main type of expenditure, the 
following commodity categories were decreased by about 80%: 124 (footwear, 
rubber and plastic), 140 (other footwear), 183 (knitted wear), 184 and 185. 
The following commodity categories were increased by about 30%: 173 (camping 
gear), 335 (trucks), 337 (motor vehicles), 339, 351, 352 and 503). 

Other Items: The following commodity categories were decreased by about 80%: 
228 (newspapers, magazines), 229 (books, maps), and 572 (personal services). 
The following commodity categories were increased by about 80%: 089 (pet 
feeds), 476 (ammunition, non-military), 508 (sporting equipment) and 573. 

Transportation: The commodity categories that follow were decreased by 80%: 
530 (air transportation), 535 (railways transportation) and 537 (bus trans-
portation). These categories were increased by 80%: 395 (gas), 397 (oil, 
grease), 343, 551 and 557. 

The remaining major commodity categories like food, groceries and 
accommodation were not modified because the weights were judged to be rep-
resentative of the participants expenditures on those items. 

The new distribution was applied to the National Input-Output Model 
by Statistics Canada. The findings reveal some differences with those from 
the simulation based on the Canadian consumption expenditure matrix. However, 
these differences seem small in light of the magnitude of the shifts in 
weighting. The differences amounted to a decrease in the following economic 
indicators: 

Gross Production 	- 8.6% 
Gross Domestic Product - 11.0% 
Employment 	 - 15.0% 

The government revenue (mainly from taxes) increased slightly by 0.6% while 
direct imports increased by 27%. These differences can be explained in part 
by the shift in participants' expenditures from commodities made by labour 
intensive industries to commodities made by capital intensive industries and 
to items imported from abroad. 
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It is remarkable that such an important shift in the distribution 
of expenditures, involving over $1 billion or 25% of the initial expenditure, 
results in relatively small differences on indirect benefits. This test 
simulation, based on a very different distribution of a large portion of the 
participants' expenditures, shows that the changes on the total economic 
impact are relatively minor. 
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APPENDIX V 

Inflation adjustment for employment (1979-1981)  

Employment coefficients can only be expressed in constant dollars. 
Thus the employment results from the simulations had to be adjusted for infla-
tion of output between 1979 (model year) and 1981 (survey year). Adjusted 
employment results can be used validly with the other results from the Input-
Output analysis of the 1931 expenditures. 

A procedure sanctioned by Statistics Canada was applied to the total 
number of jobs estimated by the Input-Output Model based on total effects. It 
involved the following steps: 

V.1 - The Implicit Price Indexl rose from 188.7 to 233.4 between 1979 and 1981 
yielding an implicit price increase ratio of 1.236884. 

V.2 - The implicit price increase ratio of 1.236884 was applied to deflate 
the number of jobs estimated (228 653.7) by the 1979 Input-Output Model to 
184 863. 

(1) From Implicit Price Indexes - Gross National Expenditures Statistics 
Canada Publication No. 13.001, Quarterly Table 21, Line 1. 
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APPENDIX VI 

Tax Estimation Procedure at the National Level  

This appendix explains how total government tax revenues attri-
butable to wildlife-related recreational expenditures were computed. The 
estimation is based on the Statistics Canada Publication #13.213, "Provincial  
Economic Accounts 1967-1982" and on the results of the 1979 National Input-
Output Model. The results of the tax calculations are presented in Table 
VI.1. Only total taxes net of subsidies ($1.9 billion) were used in the 
present report. The remainder of the appendix explains how each component of 
the table was calculated. 

A. 	DIRECT TAX ESTIMATION  

A.1.1 - Direct personal income taxes accruing to the federal government in 
1981 as a result of wildlife-related expenditures amounted to $373 136 
thousand. 

Calculation of the federal personal income tax was made as follows: 

- the ratio of federal personal income taxes ($20.2 billion) 1  to total 
wages, salaries, SLI, military pay and net income of farm operators 
and unincorporated business ($163.3 billion) 2  yielded a federal 
personal income tax ratio of 0.1240; 

- the federal personal income tax ratio of 0.1240 was applied to the 
sum of total wages, salaries, SLI and net income of unincorporated 
business ($3 009 165 thousand) from the Input-Output Model to yield 
a federal personal income tax of $373 136 thousand. 

A.1.2 - Calculation of the Canada Pension Plan contributions for 1979 was 
made as follows: 

- the ratio of Canada Pension Plan contributions ($2.3 billion) 3  to 
appropriate net provincial income ($163.3 billion) 2  yielded a pension 
ratio of 0.0141946; 

- the pension ratio of 0.0141946 was applied to the sum of total wages, 
salaries, SLI and net income of unincorporated business ($3 009 165 
thousand) from the Input-Output Model to yield a Canada Pension Plan 
contribution of $42 714 thousand. 

A.1.3 - Direct personal income taxes, accruing to the provinces in 1981 as a 
result of wildlife-related expenditures amounted to $254 726 thousand. 

(1) Statistics Canada publication #13.213 (Table 3, page 

(2) Statistics Canada publication #13,213 (Table 1, page 
+ 5 + 6). 

(3) Statistics Canada publication #13.213 (Table 3, page  

29, line 2). 

3, lines 1 + 2 

29, line 5). 
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Total (A + B) 

Government Subsidies 

TOTAL TAXES (NET OF SUBSIDIES): 

$1 977 355 

($ 110 444) 

$1 866 911 

Table VI.1. Summary of taxes received by all levels of government 
(in thousands of dollars) attributed to wildlife-related 
recreational participation 

Type of Tax 

A. Total Direct Taxes  

Federal Total  
Federal Personal Income Taxes 
Federal Canada Pension Plan 
Federal Corporate Profits 

Provincial Total  
Provincial Personal Income Taxes 
Provincial Quebec Pension Plan 
Provincial Corporate Profits 

B. Total Indirect Taxes  

Federal Total  
Commodity Taxes 
Import Duties 

Provincial Total  
Resource Taxes 
Other Indirect Taxes 
Commodity Taxes 

'Amount of Taxl 

$1 129 110  

$ 721 353  
$ 373 136 
$ 42 714 
$ 305 503 

$ 407 757  
$ 254 726 
$ 14 170 
$ 138 861 

$ 848 245  

$ 289 630  
$ 206 677 
$ 	82 953 

$ 558 615  
$ 63 956 
$ 243 290 
$ 251 369 

Method of Calculation 
(refer to section 

shown below) 

A.1.1 
A.1.2 
A.2.1 

A.1.3 
A.1.4 
A.2.2 

B.1 
Input-Output Model 

Input-Output Model 
Input-Output Model 
Input-Output Model 
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Calculation of the total provincial personal income tax was made as 
follows: 

- the ratio of total provincial personal income taxes ($13.8 billion) 4  
to total net provincial income ($163.3 billion) 2  yielded a provincial 
personal income tax ratio of 0.08465; 

- the provincial personal income tax ratio of 0.08465 was applied to the 
sum of total wages, salaries, SLI and net income of unincorporated 
business ($3 009 165 thousand) from the Input-Output Model to yield a 
total direct personal income tax of $254 726 thousand. 

A.1.4 - Calculation of the Quebec Pension Plan contributions for 1981 was made 
as follows: 

- the ratio of Quebec Pension Plan contributions ($769 million) 5  to 
appropriate net provincial income ($163.3 billion) yielded a Quebec 
pension ratio of 0.0047091; 

- the Quebec pension ratio of 0.0047091 was applied to the sum of total 
wages, salaries, SLI and net income of unincorporated business 
($3 009 165 thousand) from the Input-Output Model to yield a Quebec 
Pension Plan contribution of $14 170 thousand. 

A.2.1 - Direct Corporate and government enterprise taxes accruing to the 
Federal government in 1981 as a result of wildlife-related expenditures 
amounted to $305 503 thousand. 

Calculation of the Federal Corporate Tax was made as follows: 

- the ratio of the Federal Corporate Tax ($6994 million) 6  to appro-
priate provincial corporate profits before taxes ($34 363 million) 7  
yielded a Federal Corporate Tax ratio of 0.203533; 

- the federal commodity tax ratio of 0.451 215 was applied to the 
Federal Corporate Tax ratio of 0.203533 was applied to the sum of 
corporate profits before taxes ($1 501 001 thousand) from the 
Input-Output Model to yield a federal direct tax on corporate profit 
of $305 503 thousand. 

A.2.2 - Direct corporate and government enterprise taxes accruing to the 
provinces in 1981 as a result of wildlife-related expenditures amounted to 
$138 861 thousand. 

(2) Statistics Canada publication #13.213 (Table 1, page 3, lines 1 + 2 + 
5 + 6). 

(4) Statistics Canada publication #13.213 (Table 3, page 29, line 3). 

(5) Statistics Canada publication #13.213 (Table 3, page 29, line 6). 

(6) Statistics Canada publication #13.213 (Table 3, page 29, line 8). 

(7) Statistics Canada publication #13.213 (Table 1, page 3, line 3). 
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Calculation of the total Provincial Corporate Tax ratio was made as 
follows: 

- the ratio of the Provincial Corporate Tax ($3179 million) 8  to appro-
priate provincial corporate profits before taxes ($34 363 million) 7  
yielded a Provincial Corporate Tax ratio of 0.0925123; 

- the Provincial Corporate Tax ratio of 0.0925123 was applied to the 
sum of corporate profits before taxes ($1 501 001 thousand) from the 
Input-Output Model to yield a provincial direct tax on corporate 
profit of $138 861 thousand. 

B. 	INDIRECT TAXES ACCRUING TO THE FEDERAL GOVERNMENT  

B.1 	Commodity taxes 

Commodity taxes accruing to the federal government in 1981 as a result 
of wildlife-related expenditures amounted to $206 677 thousand. 

Calculation of the Federal Commodity Tax was made as follows: 

- the ratio of the Federal Commodity Tax ($7649 million) 9  to appro-
priate federal and provincial commodity tax ($16 952 million)I° 
yielded a federal commodity tax ratio of 0.451215; 

- the federal commodity tax ratio of 0.451 215 was applied to Commodity 
Tax ($458 046 thousand) from the Input-Output Model to yield a Federal 
Commodity Tax of $206 677 thousand. 

(7) Statistics Canada publication #13.213 (Table 1, page 3, line 3). 

(8) Statistics Canada publication #13.213 (Table 3, page 29, line 9). 

(9) Statistics Canada publication #13.213 (Table 5, page 81, lines 2 to 5). 

(10)Statistics Canada publication 113.213 (Table 5, page 81, lines 2 to 5 
plus lines 7, 9, 14, 15, 18 and 21). 

1 
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APPENDIX VII 

Detailed Tax Estimation Procedure for Provinces  

This appendix outlines the procedure followed to compute provincial 
tax revenues attributable to wildlife-related recreational expenditures using 
British Columbia as an example. 

The procedure is based on Statistics Canada Publication #13.213, 
"Provincial Economic Accounts 1967-1982",  and on the results of the 1979 
Interprovincial Input-Output Model. 

VII.1 - Direct taxes accruing to British Columbia as a result of wildlife-
related expenditures amounted to $43.5 million. 

VII.1.1 - Calculation of provincial income taxes for British Columbia was made 
as follows: 

- the ratio of B.C. personal income tax ($1.4 billion) 1  to total net 
provincial income ($19.6 billion) 2  yielded a provincial income tax 
ratio of 0.07329; 

- the above income tax ratio of 0.07329 was applied to the sum of 
total wages, salaries, SLI and net income of unincorporated business 
($317.6 million) from the Interprovincial Simulation to yield a 
B.C. personal income tax of $23.3 million. 

VII.1.2 - Calculation of corporate and government business enterprise taxes 
accruing to B.C. Governments was made as follows: 

- the ratio of B.C. direct corporate taxes ($570 million) 3  to 
provincial corporate profits before taxes ($3.9 billion) 4  yielded 
a corporate tax ratio of 0.1456 for B.C.; 

- the above corporate tax ratio of 0.1456 was applied to provincial 
corporate income ($139.1 million) from the Interprovincial 
Simulation to yield a B.C. corporate income tax of $20.2 million. 

VII.2 	- Indirect taxes (less subsidies) accruing to B.C. provincial and 
local governments are a result of wildlife-related expenditures amounted to 
$59.6 million. 

(1) Statistics Canada publication #13.213 (Table 3, page 69, line 3). 

(2) Statistics Canada publication #13.213 (Table 1, page 23, lines 1 + 2 + 
5 + 6). 

(3) Statistics Canada publication #13.213 (Table 3, page 69, line 9). 

(4) Statistics Canada publication #13.213 (Table 1, page 23, line 3). 
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VII.2.1 - Indirect commodity taxes were computed as follows: 

- the ratio of B.C. provincial taxes on amusement, gasoline, sales, 
liquor, etc. ($1.1 billion) 5  to total indirect federal, provincial 
and local taxes ($2.1 billion) 6  yielded a ratio of 0.533; 

- the ratio of 0.533 was applied to the indirect commodity taxes 
($46.7 million) from the Interprovincial Simulation to yield a B.C. 
commodity tax of $24.9 million. 

VII.2.2 - Other indirect provincial and local taxes: 

- these taxes include property, capital and place of business taxes 
among others. They are paid directly by business and cannot be 
identified with a particular commodity. The Interprovincial 
Simulation estimated these taxes at $27.9 million for B.C. 

VII.2.3 - Resource taxes for B.C. were computed as follows: 

- the ratio of national resource taxes ($63.96 million) 7  to the 
national GDP at factor cost ($4.3 billion) 8  yielded a ratio of 
0.014836; 

- the ratio was applied to B.C.'s GDP at factor cost ($456.7 million) 
from the Interprovincial Simulation to yield a resource tax of $6.8 
million for B.C. 

VII.2.4 - Provincial subsidies for B.C. were computed as follows: 

- the ratio of total provincial subsidies ($337 million) 9  to total 
subsidies ($485 million) 1 ° yielded a provincial subsidy ratio of 
0.6948; 

- the provincial subsidy ratio of 0.6948 was applied to the total 
subsidies to B.C. ($11.1 million) of the Interprovincial Simulation 
to yield a provincial B.C. subsidy of $7.7 million. 

(5) Statistics Canada publication #13.213 (Table 5, page 101, lines 6 + 8 + 
13 + 14). 

(6) Statistics Canada publication #13.213 (Table 5, page 101, lines 5 + 6 + 
8 + 13 + 14 + 17 + 20). 

(7) National Input-Output Simulation Results. 

(8) Interprovincial Input-Output Simulation Results. 

(9) Statistics Canada publication #13.213 (Table 3, page 71, line 56). 

(10) Statistics Canada publication #13.213 (Table 3, page 71, line 54). 
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