
INTRODUCTION

Non-timber valuation techniques can be employed to move towards achieving a 
sustainable balance of economic and environmental land use through accommodation of 
non-timber uses of the forest. This work employed a discrete choice random utility model 
to examine the significance of various forest land attributes on hunting site choice in the 
Foothills Model Forest in western Canada. 

METHODS
The model

The discrete choice travel cost model draws 
on the notion that utility is derived from 
attributes of the goods being consumed (the 
hunting trip) and that an individual’s choices 
are influenced by these attributes (the 
hunting site). 

The discrete choice travel cost model used in 
this work is the well-known multinomial logit 
model from the work of McFadden (1978):

exp ( tctck + qqk)
Pr(k) = ----------------------

S
exp ( tctci + qqi)

i=1

where S is the total number of sites. The 
probability of choosing site k is the ratio of 
the site characteristics of site k and the site 
characteristics of all other sites  modified by 
each characteristic’s parameter that is 
estimated by maximum likelihood. 

Travel costs were determined using the 
relation:

$0.57 * distance + [1/80 * 1/3 * (income/2080) * 
distance]

where distance is the round trip distance 
from the respondent's residence to the site. 
The 1/80 term is the reciprocal of an 
assumed average speed of 80 kph. The 1/3 
term represents an estimate of the 
opportunity cost of the respondent’s wage 
rate. The $0.57 is the per-km cost of 
operating a full-size vehicle in Alberta in 
1999.

The survey

The survey was meant to overcome the 
disadvantages of hypothetical site choices 
through the use of actual hunting trip 
locations. 

The mail-out asked respondents to map 
the locations of all hunting trips taken 
between 1996 and 1998 in the FMF. 

The Foothills Model Forest

The FMF, one of 11 original Model 
Forests, was inaugurated in 1993 and is 
composed of 4 land designations. The 
focus of the survey was on the Weldwood 
of Canada Hinton Division Forest 
Management Agreement (FMA) leasehold 
area because few restrictions exist on 
hunting activity or motorized travel. 

The FMA covers an area of one million 
hectares and is divided into 147 
compartments (Figure 1). A compartment 
contains a high proportion of similar forest 
stand types based on uniformity in either 
age or species composition. 
Compartments have a mean size of 7,300 
ha. 

Seventy three compartments had hunter 
visitations for a total of 1,114 trips by 84 
hunters.

Site attributes

Few compartments in the FMF are not accessible by roads. 
Road density varies widely, with an average density of 2.0 m 
per ha. 

Seismic lines are narrow corridors built for geophysical 
exploration purposes. They offer unparalleled access through 
the use of all-terrain vehicles. Seismic line density varies 
widely, with a mean density of 26 m per ha.

Two metrics related to clear-cut shape and size variation were 
determined for each compartment for use as independent 
variables. Some compartments have no clear-cuts while others 
have clear-cuts covering 70% of their area. 

The number of forest fires and their total area per compartment 
since 1961 were used as independent variables.  

Other attributes are ratings of the quality of a compartment’s 
habitat for white-tailed and mule deer, elk and moose 
determined through the use of Habitat Suitability Index models. 
The mean habitat values per hectare per compartment were 
used as independent variables. 

The natural logarithm of the compartment area (LCOMPHA) 
was incorporated to capture the sampling effect posed by the 
higher probability of visitation in larger compartments than in 
smaller ones. 

Because hunters stated that the species to be hunted and 
where it will be hunted is determined to some extent by the 
type of hunting permit obtained, a variable (IDENT) was 
incorporated into the model to capture administrative variation.

RESULTS AND DISCUSSION
The results of two-sample t-tests between the site attributes of compartments that had hunter 
visitation and those that had no hunter visitation are shown in Table 1. 
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Table 2 shows the results of the discrete choice travel cost model. 

The negative sign of the TOTCOST coefficient indicates that visitation 
probability declines as travel cost increases.  TOTCOST2, the square of 
travel cost, was employed to increase the model’s goodness-of-fit.

Road density (RDENSE) had the expected negative sign as hunters 
expressed the view that too much road access was undesirable. 

Seismic line density proved to be insignificant, suggesting that all 
compartments had seismic line densities above a threshold that provided 
adequate access. 

Most hunters voiced that a kilometre would be the maximum distance to 
drag or carry a kill. The distances to the nearest seismic line and the 
nearest road averaged 182 m and 1,900 m respectively across all trips. 
The averages of these distances were used in the model. 

Neither average distance to the nearest road 
nor average distance to the nearest seismic 
line proved to be significant. However, the 
probability of selecting a compartment 
declined as their ratio (ROADSEIS) 
increased. 

Distances to the nearest road and seismic 
line cannot be known a priori, therefore a 
variable that mirrors  ROADSEIS was 
sought. The variable that resulted in the best 
model was the number of intersections of 
roads and seismic lines per compartment. 
RDENSE and NUMINT were combined into a 
single variable (ACCESS) given their general 
correlation. 

The only regulation that proved to be significant was the 6-point 
minimum age restriction in the westernmost WMUs. The IDENT 
variable proved to be more signifcant, however, suggesting that it 
captured other influences.

A sampling size effect was also evident. The only WMU that lies 
entirely inside the FMF had the largest number of trips in the 
survey (34%). 

CONCLUSION

The non-significance of several site 
attributes suggests the compartment may be 
too large an area to reflect all site attributes 
to which hunters responded. Social factors 
may be at play as well. 

This work has nonetheless shown that man-
made disturbances and forest fires are 
significant factors in hunter site choice.  

Most importantly is that this work has shown 
that adequate habitat for ungulate game 
species accommodates hunters. Concerns 
over biodiversity are a logical outgrowth of 
the debate surrounding sustainable 
development, and maintenance of adequate 
habitat for wildlife for a socially important 
form of recreation is but one small step 
towards its achievement. 

The area density of clear-cuts (AREAPERC) proved to be significantly positive. 
Game species including elk are considered edge species, a characteristic well-
known by hunters.  

The patch metrics mean fractal dimension and size standard deviation proved to 
be insignificant. There were significant differences between hunted-in and not 
hunted-in compartments for the latter metric (Table 1). 

Habitat suitability (HABHA) for elk proved to be the best species-based variable 
of hunter site choice. Hunters are clearly aware of the type of habitat that is 
more suitable for game relative to other habitat types. 

The area of fires that burned during or after 1992 (F92HA) was significant and 
positive. This variable was the best of several date-of-fire variables tested. 

LCOMPHA proved to be significant as expected. 
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Table 1. Comparison of site attributes between visited and non-visited 

compartments 
 

 
 
S ite attribute 

Mean value of site 
attribute in 

compartments with 
hunter visitation 

 (n = 73) 

Mean value of site 
attribute in 

compartments w ith 
no hunter visitation 

(n = 43) 

 
 

p-
valuea

Road density 2.25 m ha-1 1.77 m  ha-1 0.16 
Seism ic line density 26.57 m ha-1 26.47 m ha-1 0.95 
Number of road - seism ic line 
intersections per km of road 

 
1.20 

 
1.18 

 
0.95 

Percent of total area  
disturbed by clear-cuts 

 
22.46 

 
7.07 

 
0.0006

Edge or perimeter density  17.88 m ha-1 3.0 m  ha-1 0.0001
Patch size standard deviation 30.0 7.9 0.0075
Patch size standard deviation 
(between groups of sites with 
clear-cuts; n = 62,22) 

 
 

36.27 

 
 

15.44 

 
 

0.05  
Mean patch fractal dimension 1.29 0.85 0.0016
Mean patch fractal dimension 
(between groups of sites with 
clear-cuts; n = 62,22) 

 
 

1.47 

 
 

1.53 

 
 

0.24 
Area of forest fires  30 ha 7.9 ha 0.0075
Area of forest fires that have 
occurred since 1992 

 
62.9 ha 

 
55.6 

 
0.046b

Mean elk habitat value  
per hectare 

 
2518.7 

 
2151.1 

 
0.05  

W atercourse density 15.73 m ha-1 15.68 m ha-1 0.97 
 

aItalicized values indicate statistically significant differences at the 10%  level. 
bBased on a W ilcoxon rank sum (nonparametric) test because of the highly non-normal 
distribution of observations.  

Table 2. Estimation results from the site choice model 
  

Variable Coefficient t-ratio P-Value Variable mean 

TOTCOST -0.025 -18.291 0.0000 $144.96

TOTCOST2 0.000023 7.451 0.0000 -a 

AREAPERC 0.0064 4.483 0.0000 22.66 m2 ha-1

HABHA 0.00021 3.608 0.0003 2537.6 ha-1

F92HA 0.0002 3.373 0.0000 38.49 ha

ACCESS -0.0019 -7.034 0.0000 -  

LCOMPHA 0.895 11.724 0.0000 9.08

IDENT -0.141 -8.566 0.0000 3.92

Р2 0.0937 - - -       

Log likelihood -4331.32 - - - 
 
aNo applicable units. 

 


