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The economic evaluation of the benefits of outdoor recreation activ- 

i t i e s  has focussed upon the  estimation of demnd fo r  such a c t i v i t i e s ,  

This thes is  deals with estimation of the demand for  avernight camping in  

the Bri t ish Columbia park system. A sample of 20 pasks and 20 regions, 

which yielded (20 x 20) = 400 cross-section observations for  the year 

1975 was analyeed. 

Differences not explained by quant i ta t ive variables such as population, 

distance and park f a c i l i t i e s  a r e  recognized t o  ex i s t  amow parks and aaaong 

regions. Demand models found in  the  l i t e r a t u r e ,  however, e i ther  do not 

deal with these differences or  intend t o  explain them by introducing 

"attractiveness indices" subgectively computed. This thes ie  introduces 

intercept s h i f t  and distance slope s h i f t  durrrmy vaziables f o r  both parks 

and regions t o  explain the differences among them a f t e r  the  variation i n  

camper-night flows accounted f o r  by population, distance and number of 
b. 

campsites was considered. 

The r e su l t s  show tha t  about half  the m k s  and regions a r e  s t a t i e t i c -  

a l l y  d i f fe rent  from the intercept  and about 25 per cent of them have signif-  

icant  distance slope s h i f t s .  The s h i f t s  i n  the distance slope coeff ic ient  

indicate tha t  the  distance e l a s t i c i t y  is not just  a function of distance, 

but a function of the individual pask and region as well. The distance 

variable a l so  shows a substant ial ly  greater  e f fec t  on camper-night v i s i t s  

within a range of 100 miles, The population e l a s t i c i t y  is around 1, while 

t h e  number of campsites e l a s t i c i t y  is around 0.6. 

iii 



The dummy variable approach used i n  t h i s  t h e s i s  has an objective and 

practical  application f o r  t h e  est inat ion o f  recreational  flows, particular- 

l y  for a park system i n    per at ion. It may a l s o  be applied t o  inter-regional 

flow studies  i n  general.  
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m e  growing demand f o r  recreation and t h e  inc reas i r !  concern of 

indus t r ia l  soc ie t ies  about the  environnent have persuaded govenunent agenu 

c i e s  t o  a l loca te  subs tant ia l  areas  of prime laad t o  recreat ion related 

a c t i v i t i e s  without a rigorous economic evaluation. This r i s e  of outdoor 

recreation t o  -the category of "an economic good" - s ince  it often denands 

exclusive use of such scarce resources as land and water - competes w i t h  

t h e  use of land f o r  agricultt tral ,  industr ia l ,  commercial and res ident ia l  

purposes, A more precise economic evaluation of outdoor recreation as an 

a t e r n a t i v e  i n  land use planning is thus desirable. 

The essent ial  questions t h a t  az ise  .deal with the  economic benefits 

( in  do l l a r s  and cents) of the  use of land f o r  outdoor recreation a c t i v i t t e s  

and how these benefi ts  compare, i n  the  long run, t o  benefi ts  t h a t  accrue 

t o  other a l te rna te  uses of land. 

One inportant component of the  answer is the estimation of the  demand 

f o r  recreat ional  a c t i v i t i e s .  In fact, most of the  reseasch has deal t  with 
46 

model formulation f o r  estimating t h i s  demand, Yet, t h e  answer is far 

from being complete . In the  Canadian context, t he  1966 Federal-Provincial 

Parks Conf'erance defined four  "ultimate purposesw f o r  the Canadian Outdoor - 

* Effor+,s have been oriented t o  estimating the consul~ption of r ec rea t iund  
activi-f; ias r a the r  than demand as indepimdent of supply considerations. 



-% 
Recreation Demand (CORD) Study. mese  were, 

1 )  t o  gain a more complete understanding of outdoor 
recreation demand; 

2 t o  guide investment and management planning; 
3 t o  ident i fy and evaluate policy choices; Etnd 
4) t o  forecast recreation use of resources i n  Canada. 

Altho~gh economic theory provides a useful framework f o r  analyzing 

the  dexand f o r  recreat ional  a c t i v i t i e s ,  its pract ical  application of ten 

requires  unavailable data ,  The very nature of t h e  "consumption of  quantit- 

i e s  of recreation" makes da ta  col lect ion a dir"ficu1t task, s ince categorical  

and qua l i t i a t ive  socio-economic variables a r e  as inportant as quant i ta t ive  

ones i n  explaining consumer behaviour. Economists, however, have a l s o  

proved t o  be resourcef'ul i n  t h i s  asea, and a good select ion of approaches 

t o  t h e  problem of recreat ion modelling can eas i ly  be found in t h e  current 

l i t e r a tu re .  The recreat ion modelling experience has been focussed, l a t e ly ,  

on three  s e t s  of "explanatory" variables representing fac tors  at t h e  origin,  

fac tors  at the  dest inat ion and f r i c t i o n a l  fac tors ,  That ts, v i s i t a t i o n  

flows aze assumed t o  be t h e  r e s u l t  of t h e  joint act ion of (1) a se t  of t x i p  

generating f ac to r s  a t  the  origin,  (2) a s e t  of a t t r ac t ion  fac tors  at t h e  

destination, and (3) a s e t  of intemening o r  f r i c t i o n a l  fac tors  that 

d i s t r ibu te  the t o t a l  flow from a given or igin t o  the  various ava i lab le  
w 

a l te rna t ive  destinations.  

The s e t  of t r i p  generating fac tors  at the  or igin a r e  represent& by 

the  s i z e  of the gop la t ion ,  population density, income, caz ownership rate, 

* ?arks Canada Staff a d  Consultants (42): "Candian Outdoor Recreation 
Demand Study . Volume 1 : An Ove~v3.e~ a d  Assessmant" . Fed eral-4Provinc2al 
Parks Conference 1976, p. 6, 

" See, f o r  example, Cesario (14): "A Com3ined Trip Generation znd DZs-krib- 
u t ion 2!odelV. Transpo~t .  Sci. 9 ,  pp. 211-223, 1975. 



o r  sone composite index including these an3 other socio-economic 

The s e t  of a t t r ac t ion  factors  at the  destination m e  represented 

supply of recreat ional  f a c i l i t i e s ,  such as: number of  campsites, 

variables. 

by the 

number 

of picnic tab les ,  a rea  of water reservoirs,  parks s i ze ,  o r  some composite 

index cf a t t r ac t ion  defined somewhat subjectively by weighting d s f e r e n t l y  

the vasious recreat ional  a c t i v i t i e s  avai lable  at  a given s i t e ,  The s e t  of 

intervening o r  f r i c t i o n a l  f ac to r s  are  represented by t h e  distance between 

or ig in  and dest inat ion - a proxy f o r  t r ave l  cos t  - sometimes adjusted o r  

corrected subjectively by a "time cos t  function" t o  account f o r  accessibil-  
* 

i t y  conditions of t h e  destination s i t e .  

Cesario and Knetsch (18) postulated a mult ipl icat ive node1 f o r  estim- 

a t ing  recreat ional  v i s i t s  t o  84 s t a t e  parks located i n  Pennsylvania, Hew 

York and New Jersey. Visitor flows were assumed t o  be a function of 

(a) population center factors ,  (b) recreat ion s i t e  f ac to r s ,  ( c )  travel 

cos t  and (d) a f a c t o r  cal led "competing oppoxrtunities" o r  "accessibility". 

Population s i z e  was used as a representative of all population center  

fac tors  (i. e. or igin)  and an index of "pmk attractiveness" w a s  subject- 

ive ly  computed and assumeci t o  represent the  s e t  of recreat ion s i t e  factors.  

The "park at t ract ivenessw index was computed as the  weighted sum of the  

avai lable  recreat ional  a c t i v i t i e s  a t  each s i t e .  Weights were obA.ined 

fox @kpaL-ity" and ''apparent u t i l i t y8*  considerations, The qua l i t i e s  of the - 

f a c i l i t i e s  f o r  the  d i f fe rent  a c t i v i t i e s  were scaled from I t o  10 by 

a team of researchers. The apparent u t i l i t y  of the avai lable  recreat ional  

Cesario, F.J., and Knetsch, J.L. (19) "Time Bias i n  Recreation Benefit 
Estimatesw. 'dater Resources Res. 6(3) : 700-7@+, 1970. 
See a l so  Cesario, F.J. (16) "Value of Time .in Recreation Benefit 
Studies", Iand Economics 52(l)  : 32-41, Febmwy, 1976. 



a c t i v i t y  was weighted by popularity weights, The t r a v e l  cost  and accessib- 

i l i t y  factors  were expressed as a function of dis tance and t rave l  tiine. 

~ r l i e r ,  Cesario (14), proposed the  same model and provided an analysis 

of t h e  model's properties. 

Using data  from a v i s i t o r  survey t o  11 provincial. pwks and one 

national park in Saskatchewan during the  summer of 1959, Cheung (20) 

approached the problem of day-use park v i s i t a t ion  by estimating an additive 

regression model. Mhile using the  same concept of or ig in ,  destination and 

d is t r ibut ional  factors ,  Cheung tes ted  a continuous function of distance, 

c d 
h(dij) = d. .  , and a function g(d. .) = f o r  o d d . .  4 2 0  ; 

1 J 13 2 13 

g(dij) = dij  f o r  20& d. .(5j ; and g(d. .) = d 
13 XJ i j  for 55 gij 

3/2 

(all d measured i n  road miles). H e  claimed t h a t  g(d. .) gave higher 
i S 13 

C R~ value than h(d. .) d. . , but t h i s  comparison does not necessarily 
13 1J 

imply that one variable  is be t t e r  than the  other. In fact, cornpazing R 2 
* 

values of two d i f fe rent  regressions is not a val id  test. Cheung's model 

a l so  includes an "al ternat ive factorw and an at t ract iveness  function, both 

sud jec t  ively defined . 
V a r  and 1 I b t t a l E  (49); Var, 

compuld at t ract iveness  indices 

assumed t o  be representative of 

Beck and Loftus (M), and N u t t a l l  (41) 

as t h e  weighted sum of a s e t  of c r i t e r i a  

v i s i to r s '  preferences. The weights o r  

r e l a t i v e  importance of each c r i t e r ion  f o r  a given pmk or  t o u r i s t i c  d i s t r i c t  

were based on judgements of a group of recreational experts assumed t o  be 

representative of the whole spectrum of v is i tors .  The indices so conputed 

* Maddala, G.S.  "Ekonometrics". HcGraw-Hill, New York, 1977, p. 129. 



were introduced as a variable  representing destination fac tors  and regress- 

ion models of the  kind discussed above were f i t t e d .  

An interest ing approach t o  the  estimation of enroute overnight use - 
iIefined as a camper who s tays  at a park f o r  one night and then moves on - 
was undertaken by Cheung, Smith and Beman (211, This study f i t t e d  a m u l t -  

i p l i ca t ive  model t o  enroute camper data. The independent variables in  the 

model were the  annual average da i ly  t r a f f i c  count on a section of the  

arterial highway between two intersect ions leading t o  a park, t h e  number 

of develo~ed campsites, and t h e  shortest  road dis tancs  from t h e  a r t e r i a l  

highway t o  the  entrance of the  park, The study d e a l t  only with a par t  a f  

a l l  camper-night use, and included only objective variables. 

A s  noted above, researchers in t he  f i e l d  of recreation flow modelling 

have been often concerned with the estimation of "attractiveness" of 

recreat ional  seas i n  an attempt t o  im,move vis-itatlon flow e s t h a t e s .  

However, the creat ion of a t t ract iveness  indices has included elements of 

subject ivi ty  t h a t  a r e  not l i k e l y  t o  remain constant f o r  t h e  same groblern 

if .different researchers (or a d i f fe rent  s e t  of experts f o r  t h a t  matter) 

undertake t h e  problen . 
I n  addition, t h e  models have been expl ic i t ly  o r  Fmplicitly estimated 

under the  assumption of honogeneous behaviour of persons fram di f ferent  

population centers. That is, on one hand the  population Is considered 

homogeneous i n  the  sense t h a t  the d is t r ibut ion  of  sub-sets of socio- 

* economic factors ,  and the  sub-sets themselves are t h e  same f o r  all  o r i g h s .  

* The assumption of homogeneous behaviour implies a constant variance or, 
a t  l e s s t ,  t h a t  t he  sample variances a r e  not s t a t i s t i ca lZy  difr'arent 
f o r  a11 population conglomerates. Population s i z e  has been often 
considered the  only relevant variable,  



On the other hand, homogeneity implies an f d e n t i c d  wxeactionw f ~ r  a l l  

individuals t o  f r i c t iona l  factors ,  given the  d is t r ibut ion  and character is t ics  
* 

of al l  a l te rna t ive  recreat ional  s i t e s ,  which ares  indeed given a t  any point 
t 

i n  t h e .  

While these assumptions do simplify theoret ical  model building - t h i s  

is often the  main reason f o r  t h e i r  introduction - they fail  to recognize 

the  inherent model rnisspecification t h a t  is l ike ly  t o  a r i se .  Associated 

with t h i s  problem is the  question of whether o r  not the  pmxmeters in a 

l inear  regression and the  usual s t a t i s t i c a l  t e s t s ,  and, subsequently, the  

predicted recreational flows, w i l l  have any meaning, One would expect 

t h a t  different  populations, located i n  d i f fe rent  geographicall areas, w i l l  

dif'fer among each other in  ways not captured by popllation s iee,  and t h a t  

recreational s i t e  fac tors  w i l l  not be evaluated as equally iaportant 

by d i f fe rent  populations. That is, the  homogeneity assumption w i l l  prevent 

the  analysis f ron accounting f o r  these differences, and w i l l  produce biased 

estimators due t o  model mitispecif icat ion . .. 

However, the  correction of these problems is not an easy task i n  

practice. The inclusion of variables is not always possible because of 

lack of data  and the  lack of su i tab le  proxy variables. In addition, it is 

l ike ly  tha t  most of the  problems ;are caused by the exclusion of qualitative 

o r  categorical variables (such as the qual i ty  of a road) ra ther  than 

quant i ta t ive variables. 

* Homogeneity i n  the  qual i ty  of recreational f a c i l i t i e s  supplied has a lso  
been assumed i n  W. Acar and J .  Becusa~l (1): "A Method of Allocation of 
Recreation Supply t o  Urban Centersu. Canadian Outdoor Recreation Demand 
(CORD) Study, Vol , 2, Federal-Provincial Park Conference, 1976. 
CORD Technical Note No. 17. 



Recognizing these l imitat ions,  t h i s  study hymthesises t h a t  a dummy 

variable  apgroach would imprsve the  estimates, i.e., it would decrease 

both the  variance of the  residuals  and the  vasiance of the  es-i;iinated co- 

e f f ic ien ts .  Camper-night v i s i t s  t o  provincial parks in Br i t i sh  Columbia 

w e  used as t h e  dependent variable, while population s i ze ,  number of camp 

s i t e s  and distance are independent variables. In addition, dummy variables 

a r e  created f o r  each park and each regional d i s t r i c t  t o  capture the qual- 

i t a t i v e  eleinents involved. The r e s u l t s  indicate t h a t  

a r e  statistically signif icant ,  thereby substantiating. 

parks an6 population centers display differences. 

t h e  dummy variables  

our hypothesis that 



Consider a world i n  which d i f fe rent  population concentrations generate 

t h e i r  own dynamics with respect  t o  t h e i r  environment. a h  population 

center d i f fexs  from at  l e a s t  one of the  others in its r e s p n s e  t o  t h e  

same factors  influencing recreat ional  ac t iv i t i e s .  b c h  population center 

r eac t s  t o  d i f f e ren t  s e t s  of factors  motivating o r  discouraging recreational 

experiences . 
In such a world, there  is no need f o r  the  s e t  of f ac to r s  generating 

trips t o  be equal f o r  any two origins,  e i the r  in the  l e v e l  of influence 

o r  the  nature of t h e  fac tors ,  even though it-is possible t o  ident i fy  some 

common fac tors  f o r  a l l  population centers,  Neither is there  need f o r  the 

s e t  of d is t r ibut ional  o r  f r i c t i o n a l  fac tors  t o  influence equally d l  the 

population centers.  

Moreover, t he  s e t  of "attractiveness" f ac to r s  can be conceptualized 

as .such only i n  presence of potent ial  user? of a given recreat ional  s i t e .  

That is, no recreat ional  s i t e  need have any "at t ract ionu whatsoever "per sew. 

The nature of t he  a t t rac t iveness  factors ,  as w e l l  as t h e i r  l eve l  of influence 

i n  recreat ional  a c t i v i t i e s ,  are nothing but the subjective re f lec t ion  of 

human values and culture.  T h ~ r e f o r e  d i f fe rent  or ig ins  nay exhibit  differenj; 

react ions t o  a given s i t e .  

In  such a world, i n  estimating t h e  l eve l  o f  a given recreat ional  

a c t i v i t y  a t  several s i t e s  by t h e  number of v i s i t o r s  per  uni t  of time, 



* 
one might hypathesiae a node1 of %he following g e n e r a  form 

where t 

v i S  = number of v i s i t s  per un i t  of time generated at  population 
4w 

center i terninsted at recreational s i t e  j . 
Gi = a s e t  of socio-econonic factors  generating trips at 

population center i . 
A~ 

r a s e t  of attractiveness factors  and supply coneiderations 

at s i t e  j . 
L - a s e t  of dis tr ibut ional  and f r i c t iona l  factors  connecting 
13 - 

any combination of population center-site, 13 . 
F overall  multivariate function. 

fi, gj, hij = multivariate functions f o r  the respective sub-set 

of factors  1 , ,j and ij . 
The three s e t s  of factors  of equation (1) as implied above, a re  conceived 

as  a combination of human perception ( G ~  and A ), and phyaical or  material S 
poss ib i l i t ies  or  l imitations of real iaat ion (A and L ) EBch of these S i j 
is expected t o  enter the recreational decision-making wocess of the  

potential  v is i tor .  The recreational decision w i l l  imply the  interaction 

of these factors  i n  a proportion t h a t  is peculiar t o  a given population. 

+ Cesasio (15) uses the  same concept i n  h i s  general f'unctional form i n  
"A New Method of Anal 5ing Outdoor Recreation Trip Ikta", Journal of 
l e i e w e  Research, 7(Jfi 200-215, 1975, p. 203. 

" There is an implicit  asswption herer every single v i s i t  from i t o  j 
is indeoendent of any other v i s i t .  That is, the  v i s i to r  always makes a 
return t r i ~  before v i s i t ing  a new s i t e .  In  other words, the  marginal cost 
of v is i t ing  a second S i t e  i n  the  same t h e  period is a s s u e d  t o  be 
inf in i te  . 



The interdependency noted above needs t o  be expressed i n  a specif ic  

functionn3. form. Interdependency implies variable piztial. ef fec ts  deperrdent 

on t h e  l eve l  of other  fac tors ,  A multiplicative model is thus nore approp- 

r i a t e  than an addi t ive model. Before assuning a specif ic  multiplicative 

functional form, however, it is useful t o  discuss t h e  theoret ical  properties 

of t h e  functions f i  , gj and h. of equation (1) in the  l ight of specif ic  13 
vaziables assuned t o  be the  main components of each group. 

Let population s ize ,  Pi , be the  main component of the s e t  of socio- 

economic factors ,  Gi , of population center i ; t h e  number of caapsites, 

CS , be the  main component of t h e  s e t  of .  a t t ract iveness  fac tors  and supply. 3 
considerations, A , of a recreat ional  s i t e  j ; and distance, 

j dij  , be 
the  main variable of t h e  set of d is t r ibut ional  and f r i c t i o n a l  factors ,  Lij 

connecting any combination of s i t e s  and population centers. Finally, l e t  

the nunber of camper-nights per un i t  of time, generated at  p o w a t i o n  

center  i and terminated i n  a s i t e  j , vij , be t h e  measure of the camping 

ac t iv i ty .  

The expected Wfluence of population size can be expressed as: 

Elquation (2) hypothesizes a posi t ive e f fec t  of an increase in-mp- - 

ulat ion on camper-night: v i s i t s ,  at  a constant number of campsites and 

given distance. It does not say anything about the intensi ty  of tha t  

e f fec t ,  i.e., t h e  plausible range of t h e  population s i z e  coefficient.  This  

is t o  be estimated from t h e  regression. Honever, as population s i ze  grows 

over time, one might expect t h e  e f fec t  t o  be posit ive,  first at  an increasing 



r a t e ,  and then at  a decreasing r a t e ,  me fianction would approach asymptot- 

i c a l l y  a limit of physical (and probably ecological) capacity of the s i t e .  

The rat ionale  of t h i s  is t h a t  congestion w i l l  eventually develop at the 

recreational s i t e  and a l ta rna t ive  recreational opportunities w i l l  a l so  

develop at the population center as it grows. For a cross-section study 

like the current one, however, there is no reason t o  expect,necessarily, 

such behaviour because the  time ef fec t  is not present, Moreover, it is 

l ike ly  that the  supply of campsites has a lso  been responding t o  demand 

pressures by increasing the  ava i l ab i l i t y  of cmps i t e s  i n  exis t ing s i t e s ,  

or  the  creation of new s i t e s ,  o r  both. The intensi ty  of the  powlation 
* 

effect is, then, an empirical question. 

To allow f o r  a variable e f fec t  on v i s i t s  through the  en t i r e  domain 

of the  population variable,  it seem reasonable t o  assume a non-linear 

relat ionship f o r  t h e  function fi(pi). In t h i s  study, the  following 

functional form is assumed: 

where A and 8 a r e  parmeters  t o  be estimated. 

The influence of the  number of campsites is expected t o  be: 

Quat ion (4) presupposes a posit ive e f fec t  of the number of campsites on 

csmtper-night v i s i t s ,  at constant population and distance. Since the 

* But one must not forget t ha t  the data a r e  only a s m p l e  which does not 
necessarily represent the  en t i r e  spectrum of the observable universe. 



pop la t ion  variable (representing patent ial users) is held constant, ons 

expects a decreasing positive e f fec t  on v i s i t o r s  over the e a t i r e  d c a b  

of t h e  campsites vasiable, par t icu lar ly  fo r  cross-section da ta  where the 

time eleinent has not had any influence on the pattern of recreat ional  

par t ic ipat ion of t h e  populations under study. That is, t a s t e s  and prefer- 

ences a re ,  i n  f a c t ,  given under these circumstances. 

The -ctional fo rn  assumed f o r  t h i s  vasiable is: 
f 

where C and d are pwaiieters t o  be estirpated. 

The distance ef fec t  is expressed as: 

Quat ion  (6) says t h a t  t he  e f fec t  on v i s i t s  expected from a posi t ive change 

i n  distance is negative. Certainly t h i s  aser t ion does not requ4re -her 
* 

explanation. However, s ince distance represents, among other  things, money 

cos t  and an implici t  time constraint ,  its ef fec t  is l i k e l y  t o  be decreasing 

over t h e   variable*^ domain. This conception is rat ional ized under Yna 

assumption t h a t  f o r  greater  distances,  while t h e  money cos t  is marginally 

constant, the  time constraint  is l e s s  acute, c a u s b g  t h e  last mile t o  be 

less cost ly  f o r  grea ter  distances,  

Since the  distance variable  does not have any influence "per se" , 
but only through people's react ion t o  it, recal l ing our b p l i c i t  hetero- 

* The distance ef fec t ,  at l e a s t  theorecticdlly,  might wall  be posi t ive 
f o r  cer ta in  a c t i v i t i e s  as "driving f o r    lea sure" withfn a certain (low) 
range of the  distance variable. 



geneity assumption one would e ~ e c t  iWferent  "reactions" for  different 

regions and s i t e s .  In addition, when distance 

expect camper-night v i s i t s  t o  approach a given 

physical l imitat ion of the  s i t e  t o  accommodate 

In accordance with these assumptions, the  

approaches zero, one would 

number, reflecking t h e  

v i s i to r s ,  even at 5ero cost. 

general f b c t i o n a l  form 

fo r  the  distance vaxiable assumed i n  t h i s  study is: 

where: 

estimated, and DRi , DPj and a r e  

Let the  t o t a l  number of regions be 

a r e  s t a t i s t i c a l  parameters t o  be 

dummy variables. 

N , and the total number o f  s i t e s  

be H . Then, the  d m y  DRi represents an intercept s h i f t  f o r  region 5 

and t h e  product DRidij r e p e s e n t s  a slope s h i f t  f o r  region i , for 
i = 1 2, 3, . , - 1  . The dummy DP represents an intercept  shift 3 
f o r  s i t e  j and t h e  product D P d  represents a slope s h i f t  f o r  site j , 

J U 
for j = 1, 2, 3, .... , P I 4  . 

Dk is a dummy variable equal t o  one f o r  dij  4 k . zero o t h m i s e .  

The constant k is a distance value within which most of the  week-end 

camping trip a r e  expected t o  occur. The time constraint  is conceived 

here as formed by two main components: one is the  t o t a l  ava i l ab i l i ty  of 

l e i su re  time, and the  other is the  t r ave l  time. The time constraint  then, 

is not the absoluke t r ave l  t i n e  which would be an indi rec t  measure of 

accessibi l i ty ,  but t h e  t r a v e l  time r e l a t i v e  t o  the  t o t a l  ava i l ab i l i ty  of 



leisure time. However, t he  key conponent of t h e  tine constraint is the 

t o t a l  ava i l ab i l i ty  of l e i su re  time, since t r ave l  time is often well repres- 

ented by the  distance variable f o r  a given type of transpostation. 

Since t o t a l  l e i su re  time data  a r e  not available,  %he avai labi l i ty  of 

t i ~ e  was broken down into two categories: l e i su re  tirne available equivalent 

t o  a week-end, and l e i su re  time available equivalent t o  more than a week-end. 

people's reactions t o  distance were then expected t o  d i f f e r  f o r  these two 

categories. The dununy % neasuring an intercept shif t ,  and the  product 

DIPij measuring a slope s h i f t  are expected t o  capture these differences . 



I. The Dnpiricaf Nodels 

Combining equations (3) , ( 5 )  and (7) yields  a specif ic  multiplicative 

model of equation (1). This is shown i n  equation (8) 

z wi DRi Z P i m i d i j )  
i f s l  - i f  s2  

(8) 

x% DP 8 d 
J j j& I J j ( ~ . d . . 9  J IJ pi cs j u i j  

jbs3 

4 u a t i o n  (8) includes both intercept  and slope shifts. An al ternat ive 

model was a lso  estimated. This allowed only f o r  an intercept  s h i f t ,  thus 

constraining t h e  dis tance vmiable  t o  t h e  same slope f o r  a l l  parks and 

regions. Drogping the  slope dumny and transforming equation (8) into 

natural logarithms so t h a t  the l e a s t  squares technique can be applied 

The logarithmic transformation of equation (8) gives the  second model 

tes ted ,  as shown below i n  equation (10). 



where: 

In 

v. 
1 j 

d. .  
1 J 

Dk 

k 

DRi 

DID 
j 

'i 

CS 3 
u 
i j  

i 

natural  logarithm 

c a p e r - n i g h t ~ i ~ i t ~  from d i s t r i c t  i t o  pask j. 

distance between d i s t r i c t  i and park j , expressed 

in highway miles. 

dummy f o r  the  d i s t m c e  variable. qt = 1 f o r  

d. .(k ; 0 otherwise, 
13 

a rb i t r a ry  constant. k Z 100 miles 

dummy f o r  regional d i s t r i c t s .  DRi r 1 f o r  regional 

d i s t r i c t  i ; 0 otherwise. 

park j ; 0 otherwise. 

wpulat ion size in  regional d i s t r i c t  i ; measured in 

number of persons. 

number of campsites in park j . 
error  term. 

1, 2, ..... , N ; where N = 20 

1, 2, ..... , M ; where PI m 20 



17 

"is an element of1' 

subset of regional d i s t r i c t s ,  explained below. 

another subset of regional d i s t r i c t s ,  explained below. 

subset of provincial parks, explained below. 

another subset of provincial parks, explained below. 

t o  be estimated. 

The intercept  O(o includes the  regions and parks f o r  which the 

respective dummies a r e  not s igni f icant ly  d i f fe rent  Froin zero after t h e  

variat ion in camper-night v i s i t s  accounted f o r  by powlat ion,  number of 
* 

campsites and distance has been considered. Therefore, t he  nwnber of 

intercept  s h i f t  dummies f o r  regions, n l  , and parks, m3 , included i n  

the  respective s e t s  sl and s3 a r e  . 

l < n L < ~  

1 < m ?  C M  

Similarly, the number of slope s ~ h i f t  dummies f o r  r e g i o ~ s ,  n2 , and parks, 
, included i n  t h e  respective s e t s  62 and s4 are 

1 $ & m r i . 4 M  

and there  is no need f o r  nl = n2 , o r  n3 = rn4 . 
It is important t o  examine theore t ica l ly  t h e  coef f ic ien ts  of  t h e  

empirical models expressed above t o  determine whether they are consistent 

with the  properties expressed i n  equations (2), (4) and (6). 

* This is f i l l y  expkined i n  the  "Estimation Problems and F!r~c&we" 
section, pages 20-24 



From equation (8), we have, 

equation ( & ) becomes 

and 

J 

3 6 Hence t he  necessary condit ion f o r  i.i ) 0 i n  equation (14) is 

a: pi 
f>0, and f o r  3 > 0 i n  equation (15) is d> 0 , 

a cs j  
since 

Pi > 0 , CSj > 0 , and exp(S) > 0 regardless  of t h e  size and sign of 

the  coe f f i c i en t s  i n  equation (12) above, 



3 ;  The necessary condition f o r  i i j  4 0 in equation (16) is 
3 di j  

(Po + pk% + PI~Iti + j~~ j) 4 0 f o r  any combination of regional 

dis tr ic t-provincial  park, ij , 
since, 

Pi > 0 , CS > 0 , and exp (3) > 0 regardless t h e  s i ze  and sign 

of the  coeff icients  and variables i n  equation (12). 

The kterdependency postulated in the general. model - equation (1) - 
is cleazly captured by equations ( lb) ,  (15) and (16), s h e  all W e e  

p a r t i a l  derivatives a r e  i n  f a c t  f'unctfons of population s ize ,  number of 

campsites and distance. ' 

2. The Data Ease 

Data concerning camping attendance and f a c i l i t i e s  w e r e  obtained froin 
* 

t he  Br i t i sh  Columbia M k s  Branch (7 and 8). Party-night f igures were 

transformed in to  camper-night v i s i t s  t o  each pask from each regional 

d i s t r i c t  by using the  average Ipasty s i z e  available by campground t o  estimate 

t o t a l  camper-nights, and the percentage dis tr ibut ion of v i s i t o r s  from each 

regional d i s t r i c t  t o  a l loca te  the  t o t a l  number of visits aiiong We regions, 

* P&ty-night re fers  t o  one party staying one night in a w k .  



Fopillation estimates were obtained from t he  B , C . Po,mlation 

Projection (9). The distance variable was obtain& from a B.C. road 

map (1976177). Since the  or ig in  reference w a s  avai lable  on a regional 

d i s t r i c t  base, which comprises a fa ix ly  large axea, it was necessaxyto 

a s sme  a comon origin f o r  t h e  ent i re  population within each d i s t r i c t ,  

This origin was assumed t o  be the  lasgest  population center in each 

regional distric*. Brown and Nawas (10) axme against  the  aggregation 

of population da ta  in to  a common origin because it might cause ml t i co l l in -  

easity,  thereby diminishing the efficiency of estima-bion. However, t he  

aggregation of population at  the'regional d i s t r i c t  l e v e l  was necessazz 

i n  the  current study due t o  lack of disaggregated data. The implicit  

assumption is t h a t  the  er rors  generated by t he  above constraint cancel, 

The distance variable was expressed in road-miles measured fro& 

the  or ig in  selected t o  t h e  pwk entrance, by the  c loses t  highway or  paved 

road. To avoid t h e  bias  involved in  cross5n.g by femry from Vaacouver 

Island t o  the  mainland, only 20 parks and 20 regions on the  mainland of 

~ r i t i s h  Colunbia were considered. This yielded a sample of (20 x 20) = 400 
cross-sectton observations f o r  the  year 1975. 

3. Estimation Problems and Procedure 

To e s t h a t e  the empirical models as exgressed i n  equatcon (9) md 

(10). it was necessary t o  f ind  We parks and regional d i s t r i c t s  which 

were not d i f ferent  from the  (one) ;lark arid (one) regional  d i sk r i c t  first 

included in the  intercept i n  order t o  group them in a common interce-pt qo . 



mis was also  required regarding the  common slope coefficient 

equation (10). However, a few estimation problems developed, The In Pi 

variable was a l inea r  combination of the  intercept and t h e  en t i r e  s e t  of 

regional d i s t r i c t  dummies, DRi . The In  CS variable was a linear 
j 

combination of t h e  intercept and the  en t i r e  s e t  of park dummies, DP . 
j 

These cleaxly d id  not allow f o r  the d b s t  application of regression 

techniques t o  the  data. Moreover, t h e  t e s t  f o r  statistical significance 

of the dummy variables  was required when both p o p l a t i o n  s i ze  and campsites 

were included. So the  exclusion of i n  Pi and ln CSj , though possible, 

was not desirable. 

.Fortunately other charac ter i s t ics  of the  models were favorable. 

The In Pi , i n  CSJ and d i j  variables were orthogonal to each other. 

The In Pi variable was orthogonal t o  the s e t  of park dummies, DP .. 
j 

The I n  CS variable was orthogonal t o  the  s e t  of regional d i s t r i c t  dummies, 
j 

D?Ii . These da ta  properties allowed us  t o  estimate the  models in several 

s teps  avoiding the  sirqg-zlar matrix problen mentioned above, The estimation 

procedure f o r  grouping t h e  regional d i s t r i c t s  and parks w a s  similar. To 

se lec t  the  group of regional d i s t r i c t  dummies tha t  were s ignif icant ly 

different fron zero a f t e r  the  variat ion i n  l n  v accounted f o r  by in Pi 
is 

was considered, the  following steps were applied: 

la. The n a t w a l  logazithm of campermnight v i s i t s  was regressed 

on distance, the natural logarithm of population s i z e  and 

the  s e t  of park dummies. 

The residuals  of the  regression in s t e p  l a  above were 

regressed on distance and the s e t  of regional district 

dumies,  with no Intercept. 



3a. From the regression i n  s t ep  2a, t he  regional d i s t r i c t  

d ~ m i e s  t h a t  were s t a t i s t i c a l l y  different  fson zero could 

be i6ent if id. 

To se lec t  the  group of provincial park d.ummies t h a t  were significantly 

dif ferent  from zero after t h e  variat ion i n  In  v accounted f o r  by In CS i j j 

was considered, t h e  following steps were applied: 

1%. The natural logarithm of camper-night v i s i t s  was regressed 

on distance, natural  logarithm of the number of canpsites 

and the set of regional d i s t r i c t  b i e s .  

2b. The residuals  of t h e  regression i n  step l b  were regressed 

on distance and the  set of pa& dumnies, wikh no intercept. 

3b. From the  regression in s t ep  Zb, t h e  park dummies t h a t  were 

s t a t i s t i c a l l y  d i f f e ren t  frdrn zero could be identified. 

The two groups of regional d i s t r i c t s  and parks selected i n  steps 

3a and 3b above were cal led subsets sl and s3 , respeckively. This 

procedure broke down the  l i n e a r  combination problems in the  or ig ina l  

equations. Then, final regressions were run t o  e s t i w t e  the  coeff icients  

of the  variakles as expressed i n  equation (9). 

The group of distance slope dummies f o r  regional d i s t r i c t s  was 

selected as follows: 

l c .  T~E! natural  logarithm of caroper-night v i s i t s  was regressed 

on the  sst of  intercept  dummies f o r  parks, the natural 

logarithm of powlat ion s i ze  and -the en t i r e  s e t  of distance 

slope dumnies f o r  parks. 
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The residuals of t h e  regression Sn s t e p  I c  above were 

regressed on the  s e t  of i n t e r c q t  dumies for regional 

d i s t r i c t s  and the  ent i re  s e t  of dis%ance s lope dummies 

f o r  regional d i s t r i c t s .  From t h i s  regression, the  w i t h -  

metic mean of t h e  slope dumy coeff icients  w a s  cornputed 

and the  regional d i s t r i c t  corresponding t o  t h i s  mean 

(or the  closest  regional d i s t r i c t )  was selected. 

The residuals  of the  regression i n  s tep  lc were regressed 

on the  s e t  of intercept dummies f o r  regional d i s t r i c t s ,  

distance and t h e  s e t  of distance slope dunv~ies f o r  regional 

d i s t r i c t s  excluding the  regional d i s t r i c t  (arithmetic m e n n )  

selected in s t ep  2c. 

From the regression i n  s t e p  3c, the distance slope dummies 

f o r  regional d i s t r i c t s  t h a t  were s t a t i s t i c a l l y  different  

from the distance coeff icient  (arithmetic mean) could be 

. The group of distance slope dumnies for  parks was 

The natural logarithm of camper-night v i s i t s  

on the s e t  of intercept dummies f o r  region& 

natural  logarithm of the numb= of caanpsites 

identified as 

was regressed 

d i s t r i c t s ,  

and the  ent i re  

s e t  of distance slope dummies f o r  regional d i s t r i c t s .  

The residuals of the  regression i n  s t ep  I d  were regressed 

on the  s e t  of intercept dumnies f o r  parks and the ent i re  s e t  

of distance slope dummies f o r  parks. Then, the arithmetic 



mean of the slope dummy coefficients was computed and 

the park corresponding t o  this'mean (or the closest 

park) was selected. 

3d. The residuals of the regression i n  step Id were regressed 

on the s e t  of intercept dummies fo r  parks, distance and the 

s e t  of distance slope dummies fo r  parks excluding the ?ark 

(arithmetic mean) selected i n  step 2d. 

bd. From the  regression i n  step 3d, the distance slope dummies 

for  parks t ha t  were s ta t i s t i ca l ly  different  from the distance 

coefficient (arithmethic m e a n )  could be identified. 

The two groups of regional d i s t r i c t s  and parks identified in steps 

4c and bd above were called subsets s2 and s4 , respectively. Then, 

f i n a l  regressions were run t o  estimate the  coefficients of the  variables 

as expressed i n  equation (10). 



RESULTS 

1. Intercept Sh i f t  Model 

The interce2-k s h i f t  model f o r  pwks and regions a t t r ibu tes  the  differ- 

ences i n  " emissivity" among regions and the differences i n  "attractiveness" 

mong parks t o  an unequal "maximum potent ial  f o r  emissivity and at t ract ive-  

ness at  zero distancev1, respectively. The coeff ic ients  of t h e  dun.nieS 

f o r  regions and parks i n  equation (9) capture t h i s  difference, The empirical 

r e s u l t s  w e  shown i n  Table I. 

A l l  the  varfables of model (9) shown i n  Table f axe s igni f icant  at  the  

1 per cent leve l  with the  exception of the  intercept s h i f t  dummies f o r  t h e  

Columbia - Shuswap, Thompson - 
d i s t r i c t s .  Columbia - Shuswap 

at the  5 per cent level ,  while 
* 

at the  10 per cent  level .  

Nicola and F'raser - Fort George regional. 

and Fraser - Fort George are s igni f icant  

the  Thompson - Nicola region is signif i c m t  

The intercept ,  9( , includes 10 regional d i s t r i c t s  and 9 provincial 

parks. The regions included a r e  Cariboo, Central Xooterray, Central  Okan- 

agan, &st Kootenay, Fraser-Cheam, Greater Vancouver, Xootenay Boundary, 

North Okanagan, Okanagan - Sirnilkameen and Sunshine Coast. The other  

10 regions - 50 per cent of the  t o t a l  number of d i s t r i c t s  consiilered - 
are  s t a t i s t i c a l l y  d i f fe rent  from qo . 

* The Greater Vancouvm regional d i s t r i c t  was a l so  s igni f icant  at  t h e  
1 per cent leve l ,  but it was highly col l inear  w i t h  l n  Pi . For t h i s  
reason it was dropped. 



variable 

constant 

d.. 1s 

Tab1 e I 

4 u a t i o n  (9) - Intercept Shi f t  For Regions And Parks 

Coefficient t -S ta t i s t  i c  

-8.977 -18.64 

1 *965 8.22 

-0.00331 -16,& 
-0.0179 - 4.89 
1.082 26.49 

0 659 15.60 

Intercept s h i f t  f o r  regions ( ~ 2 ~ )  

Columbia - Shuswap 
Thompson - Micola 
Fraser - Fort  George 
Dewdney - Alouette 
(l ent ra l  Fras er  Valley 
Squmish - Lil looet  
Peace River - Liard 
Buckley - Nechako 
Powell River 
K i t i m a t  - Stikine 

Intercept s h i f t  f o r  parks 

Alice Lake -1.238 - 7.96 
Golden Eazs -1,134 - 6.59 
Jimsmith Lake 0.431 2.72 
Charlie Lake 0 593 
Xokanee Creek 

3.55 
0,619 3-93 

Ellison 0.726 ' 4.72 
Lac La Hache 0.882 5-73 
Piaclure Lake 0.9& 
Lakelse Lake 

5.63 
1 073 6.17 

Beaunont 1.105 7.14 
Bazkerville Historic 1.382 Be35  



The p a k s  included in  the  intercept a r e  Bromley Rock, Canim Beach, 

Champion Lake, Crooked River, Cultus Lake, Manning, Ehory Creek, Coldpan 

and Kettle River. The other 11 parks - 55 per cent of the t o t a l  number 

of parks considered i n  the  study - are s t a t i s t i c a l l y  d i f fe rent  from qo . 
The coeff icients  of model (9) ar e consistent with the  assumptions 

of the  model, The intercept  s h i f t  f o r  a distance l e s s  than 100 miles - 
the coeff ic ient  of Ilk - is positive,  and the slope s h i f t  f o r  t h e  same 

distance range - the coeff ic ient  of Dkd - is negative. That is, the 
i S 

regression plane has shlf ted up from -8.977 to -7.012 , , and substant ial ly  

increased ( i n  absolute value) its negative slope from -0.00331 t o  -0.0212 

with respect t o  d 13 ' For d L 100 miles the flows of v i a i to r s  a r e  is 
u 

higher than f o r  greater  distances, but a t  the  same time t h e  marginal mile 

"costs" more t o  the t rave ler  within the  100 miles range. Since the  money 

cost ~f the  marginal mile is a h u t  the same f o r  both distance ranges (under 

similar road and t r a f f i c  conditions) and the  t rave l  time is a l so  about 
\. 

the  same, the  steeper slope fo r  d 4 100 miles may be a t t r ibuted  t o  a 
i S 

higher proportion of the t o t a l  available l e b u r e  time spent i n  the t r i p .  

Everything e lse  equal, considerations given t o  the  distance vasiable when 

locating a new park and/or developing camping f a c i l i t i e s  have a greater 

importance within the LOO mile range from population centers than fo r  

distances over LOO miles, Tables 11 and 111 show the relative importance of 

camper-night v i s i t s  within 100 miles and the  influence of population s ize.  

* Since dummy variables a r e  used t o  d i f f e ren t i a t e  distances less than 
100 miles, t he  f'unction becomes disjointed a t  the  100 mile point. 
This could give r i s e  to  an inconsistent gap i n  t h e  estimates of v i s i t s  
around t h i s  ppint. Both models were checked at  the  99 and 101 mile 
leve l  with the r e su l t  t h a t  both gaps were l e s s  than 0 . 1  measured i n  . Because of these re la t ive ly  small gaps, joining the equations 

100 mile leve l  was judged a s  not necessary. 



Table I1 

kygregated Camper-night V i s i t s  To Provincial Parks 

F'rom Reqional Dis t r ic t s  Located Within 100 Niles 

Aggregated Number of 
Aggregated Percentage Population Regions 

Pask Name V i s i t s  Within of bl it hin Within 
100 Miles Total V i s i t s  100 Miles 100 Miles 

Alice Lake 14&2 97-1 1260120 5 
Baxkerville Historic 2497 8 e.5 43969 1 

Beaumont 1686 23.8 81796 1 

Bromley Rock 178 6.1 108026 2 

Canim Beach 0 0 0 0 

Champion Lake 2026 43.4 747% 2 

Charlie Lake 1680 51.1 48626 1 

Crooked River 3700 62.2 $1796 1 

Cultus Iake 62827 96.1 1170863 4 
E.C. Manning 6c46 . 12.4 115033 2 

Ellison 4513 39 82 2 71178 5 
mory Creek 554 14.1 158920 3 
Golden Ears 41343 97 oLi. 1307533 6 
Goldpan 107 3.7 91428 1 

Jimsmith Lake 783 29.7 44580 1 

Kett le  River 893 13.0 4919 I 
Kokanee Creek 2630 33.0 74758 1 

Lac La Hache 0 0 0 0 

k k e l s e  Lake 14291 . 73 .4 60507 1 

Maclure ?Lake 1822 26.0 31655 1 

All Parks 161528 53 -9 .I - 



Table I11 

Canper-night Visits To ProvinctaE Parks F'rom 

The Greater Vancouver Regional Di s t r i c t  

V i s i t s  From Percentage Distance From 
Pazk Name G.V.R.D. of G.V.R.D, 

Total Visits (14iles) 

Alice Lake 

Barkerville Historic 

Beaumont 

Bromley Bock 

C a r n i m  Beach 

Champion Lake 

Chaslie Lake 

Crooked River 

Cultus Lake 

E.C. Planning 

SLlison 

Ehory Creek 

Golden Ears 

Gold pan 1939 67.3 181 

Jimsmith M a  875 33 -2 543 
Kettle River 3007 48.6 275 

Kokanee Creek 2Lt27 30.6 504- 
Lac La Eache b682 42 .4 309 
llakelse Lake 1583 8.6 864 



Three parks, Aiice Lake, Cultus lake and Golden Ears, comprise 

40.8 Per cent of a l l  camper-night v i s i t s  t o  the  20 pmks under study through- 

out the  province, But the  three of them are  located within 100 miles of 
* 

an aggregated population greater  than I. million persons (see Table 11). 

The combined effects of population s i z e  and distance give t o  these parks 

a ~ r i v i l e g e d  position with respect t o  the  others considered i n  the  study. 

However, after t he  location and f a c i l i t i e s '  e f fec ts  have been considered, 
** 

Alice Lake and Colden Ehrs a r e  below the "average", and Cultus Lake is 

not d i f fe rent  from an average park, as shown by the intercept s h i f t  co- 

e f f ic ien ts  i n  Table I. 

With the exception of Barkerville Historic (9.8 per cent of the t o t a l  

camper-night v i s i t s  despite its disadvantaged location with reajpect t o  

population centers),  location, 5 .  e., the  combined interaction of population 

s i z e  and distance, is the s ingle  most imwrtant fac tor  in  determining 

camper-night v i s i t s  by B.C . residents.  

The Greater Vancouver ijegional Dis t r ic t ,  with 'bver one million persons, 

is the  origin of 58.3 per cent  of the  t o t a l  v i s i t  flows t o  the  20 parks 

under study. ?"he percentages fo r  individual parks a r e  also high f o r  a l l  

ranges of distances (see Table 111). However, these r e su l t s  should be inter- 

preted carefully f o r  distances over 100 miles since it is l ike ly  tha t  most 

of these v i s i t s  correspond t o  en-route types of v i s i t s .  

* The conclusions derived from Table I1 are sub3ect t o  the  assumption 
t h a t  the powlation a t  a d i s t r i c t  is concentrated as a point mass, 
The actual  aggregated pornlation and the number of regions within 
100 miles might change somewhat i f  the above assumption is released. 

** "Average" r e fe r s  t o  the  excluded group of parks. Note, however, tha t  
these parks were grouved together fn the intercept because the  intercept 
s h i f t  dummies were neither posit ively nor negatively d i f fe rent  from zero. 



!The dumnies f o r  d ( 100 n i l e s  were also tested f o r  s t a t i s t i c a l  
ij 

significance a f t e r  the var iat ion i n  i n  v explained by di j  , i 3  
In  Pi 

and In  CS 3 .  The regmssion r e su l t s  werer 

and 

t-values: (-13.60) (7.19) (-10.09) (-4.58) (19.76) (12 .45) 

R~ 0.6960 (18) 

- 180.4 
F(5#394) - 
S.E.E. - - 0.9350 

L. 

The pa r t i a l  F-stat is t ic  f o r  the  dummies for  d i j  C 100 miles, 
Dk 

s"d Dkdij , was computed as F 
(2,391t) 

= 29.29 , which is signif icant  

a t  the 1 per cent level.  

The s e t  of dummies f o r  regions and parks was also tested f o r  s t a t i s t i c -  

a l  significance a f t e r  the  variables i n  equation (18) were included. From 

the  r e su l t s  of equation (9) i n  Table I, and the r e s u l t s  of equation (18). - 

a w t i a l  F-stat is t ic  was computed as F 
(21,373) = 21 .jl , a lso  signif-  

icant  at the 1 per cent level .  



i, 

2. Intercept and Slope S h i f t  h d e l  

The intercept  and slope s h i f t  model a t t r ibu tes  the differences i n  

wemissivity" arnong regions and the  differences in "attractivenessw among 

parks t o  a difference i n  the  "maximum potent ial  f o r  emissivity and att-ract- 

iveness at zero distance", respectively, and t o  a difference in t h e  

"m=ginal popens i ty  t o  generate v i s i t s  among regions" and t o  a difference 

i n  t h e  "marginal propensity t o  a t t r a c t  v i s i t s  among parksw, both over the  

dis tance vasiable domain. These differences a r e  estimated by t h s  coeffic- 

i e n t s  of the  intercept dumnies a d  t h e  coeff ic ients  of the  distance slope 

dummies for  regions and parks i n  equation (10). The empirical r e s u l t s  are 

presented i n  Table XV. 

The coefficients shown i n  Table Ill a r e  highly significant . The intercept  

s h i f t  coeff ic ients  f o r  Dewdney - Alouette regional d i s t r i c t  and Kokanee 

Creek provincial park have t h e  lowest leve l  of s t a t i s t i c a l  significance i n  

model (10). These two dummies are  s ignif icant  at the  20 per cent  level .  

The intercept  s h i f t  f o r  the  North Okanagan r g i o n a l  d i s t r i c t  and the  slope 

s h i f t  fox the Fraser - Fort George regional d i s t r i c t  are s igni f icant  at 

t h e  10 per cent level.  The s h i f t  i n  the intercepts  f o r  Central Fraser 

V a l 1  ey and b a s e r  - Fort George regions, and 'the intercept  s h i f t  f o r  Raclure 

Lake park are s igni f icant  a t  the  5 per cent  l w c l .  The shift i n  slopes f o r  

Kootenay Boundmy and Columbia - Shuswitp, and the  intercept s h i f t  f o r  

Alice M e  ~k are s igni f icant  at  the  2 per cent level.  All  other  var- 

i ab les  am s igni f icant  a.t the 1 per cent level.  

One charac ter i s t ic  of t h i s  model was tha t  the intercept duwnies f o r  

regions and parks were highly col l inear  with t h e i r  respective slope d m i i e s .  



T&le TV 

muation(l0)  - Intercept And Slope Shi f t s  For Regions And Par~s 

Constant 

Dk 
d . .  

1 3  
Vij 
In Pi 

In CS 
j 

Intercept s h i f t  f o r  regions (DR.) J. 

Columbia - Shuswa? 

North Okanagitn 

Central Fraser Valley 

Fraser - Fort George 

Slope sh i f t  f o r  regions (08 d ) i i j  

Fraser - Fort George 

Sunshine Coast 

Kootenay Boundaccy 

Columbia - Shuswap 

coeff ic ient  



Intercept shift f o r  parks 

Golden Ears 

Emory Creek 

Alice Lake 

Champion Lake 

Crooked River 

Kokanee Creek 

Hxlu re  Lake 

Ellison 

Lakelse Lake 

Lax: La. Hache 

Baxkerville Historic 

Alice Lake 

Galdpzn 

Bromley Rock 

Emory Creek 

Coefficient 



mis linear correlation usually causes +-values t o  dmrease t o  non-si&f- 

icant hweb .  Whenever such a problear w a s  detected only one d- w w  used. 

Some regions aad some parks were so significant that  both intercept and 

slope dunmies were included in the final equation despite high l inear 

correlation. This was the case fo r  the Columbia - Shuswap and hcaser - Fort 
Ceorge regional d i s t r i c t s ,  and for  Alice Lake and h o r y  Creak provincial 

pajcks. The significanoe level  fo r  these regions and paxks be regamled 

as conservative because of the decreasing effect that the rrultico1line~r;rit;y 

prrobleaa ha8 on the t-values. 

The mlt icol l inear i ty  problea found in  model (10) forced the inclusion 

of some region$ atxi parks e i thsr  i n  the intercept o(, , or the slope 

coefficient Po , i n  order t o  increase the efficiency of the e 8 t U . d  

coefficients. Neverthelees, 30 per cent of the regions were statistically 

different *om O( a d  25 per cent were s ta t i s t i ca l ly  d ine ren t  from Po , 
while 55 per cent of the parks were s ta t i s t i ca l ly  different fsoa o( , 
and 25 per oent were s t a t i s t i c a l l y  different Rom Po . 

The regional d i s t r i c t s  included in  o< are  Bucklqy - Ilechwo, Cariboo, 

CentraJ. Kootenq, Central Okanagan, East Kootenay, lbwea: - Cheaa, Greater 

Vancouver, Kootenay Boundary, Okanagm - SimUkaaeen, Peacd  rive^: - L M ,  

Powell River, Squemish - Lillooet, Sunshine Coast and Tho-n - Nicola. 

The six  regional d i s t r i c t s  with intercepts different  f'ron O< .re Colrubk 

- Shuswap, North Okanagan, Dewdney - Alouette, Central 147aBar Valley, 

Kitimate - Stikine end Fraser - Fort George. The regions w i t h  s l o p  

d i f f e r a t  rton Po are Wamr - Ebrt George, S u ~ h i n e  Coast, loot- 

Boundary and Columbia - Shuswap. 



me p v i n c i a l  w k s  included in 9 are Beaumtont, Broxaley Rock, 
0 

Canin Beach, Charlie Lake, Cultus Lake, E.C. Irlanning, Coldpan, Jimsnith 

Lake and Kettle River. The eleven parks with intercept8 different from 

qo are  Golden Ekm, Boy Creek, Alice W e ,  Champion Lake, Crooked River, 

Kokanee Creek, W l u r e  Lake, Ellison, Lakelse Lake, Lac La Hache and Barker- 

v i l l e  Historic. The prk. with slopes different froa . re  Alice Lake, 

Coldpan, Broailey Rock and Ehory Creek. 

The p h i a l  M t a t i s t i c  fo r  the intercept and slope duaries fo r  regions 

and pasks in nodel (10) w i t h  respect t o  equation (18) naa corplted as 

F(%369) : 18.03 , which is significant at  the 1 per cent level. 

The coefficients of d , of the dummies for  d ( 100 m i l @ ,  13 13 
of i n  Pi .nd l n  CSj have the expected signs. The results i n  model (10) 

are consistent with the  resu l t s  i n  model (9) fo r  Alice Lake, Cultus Lake, 

Colden Ears and Barkerville Historic, four of the nost-visited p k 8 .  

After the location and campsitee availabil i ty have been considered, Cultus 

Lake is still an average park included in  the intercept, Oolden Ems and 

Alice Lake a re  below the intercept and Barkerville Historic has the  Righest 

positive intercept sh i f t .  Moreover, the distance coefficient fo r  Alice 

Lake is twice the negative coefficient of d 
53 P O  

, fbrther suggesting 

that Alice Lake attracts a high number of canper-ni@t virsits mainly because 

of its location with respect t o  population centers, particularly the Greater 

Vancouver Regional d i s t r i c t .  

These findings d i f f e r  Prom Nuttall's results  (41) i n  a day-utse study 

of eight parks in the lower kinland area of British Columbia. By using 
the  recreational experts approach, Mlttall found that  Alice Lake, Oolden 



37. 

and & l h 8  W e  had the highest rank In the recreational experbe* 

opinion. The uhistorioal factora" cri terion w a s  ranked 11th mong a total 
u 

of 12 diffarent criteria snalyeed by the experts, while the duolay variables 

approach used in thfs atudy found Barkerville Historic as the most attract- 

ive park, 

m i l e  these s o m e w h a t  contradictory results  axe certainly worth noting, 

the reader must be aware that a direet  cornpariaon between these two studies 

is not possible. IMttall*s study (41) ref  era t o  a day-use recreational 

act ivi ty for  8 parks, all located within 100 a i les  of Vanaouvar, nhile 

t h i s  study has been done fo r  camper-night v i s i t s  fo r  20 parka located 

throughout the province. 

3. Prabtioal Imlications 

The eapiriccll, results  of both models herein suppart the hypofh~ee  

discussed earlier i n  C h a p t e r  11. Hodel (9) shows t h a t  9 per cemt of the 

regional districts and 55 per cent of the  provincial parke are  statistictally 

different f2or the combination of regions and p x k s  included in #a intercept 

qo , Hodel (10) shows similar results  with 30 per cent of the regions and 

55 per cent of the parks having a significant intercept sh i f t ,  while 25 

per cent of the regions and 29 per cent of the parks have a elgnifiaant 

slope sh i f t  with respect t o  the distance variable. 

The s iee  of the  coefficients of the silgrificant variables imrolved 

in both e~uatfons is an ip~portant consideration for  prractioal purposes, 

* ~utbll, G. * Wimating hy-use Visitation of Rlblio Pau:ksN. I(.*. Thsaia, 
Depa;rtaent of bonomics and Coanerce, Simon Fraser University, 
B0C.e 197'7, PP* 27, 31. 
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In rodel (9) the sh i f t s  in the intercepts for regions f a l l  between -0.90 

$or Cohmbia - Shuawap Md 0.950 for Kitinat - Stfiine. The shifts  in 

the intarcepte for parks f a l l  between -1.238 for Alice W e  and 1.382 

for Bs rk~ l r~ i l l e  Hiaforic (see Table I). With an interoept o< , of 

-8.977 , the rMge i n  the sh i f t  of the intercepts might not appear of great 

pa& ical importance. But, since the independent variable is in lo& fom, 

the relative importance of an intercept shif t  is directly relafed to  the 

volume of crupawnlght visi ts ,  i.e., the impact of a shift depsade on the 

overall fapaof of al l  other variables in  the model. 

The shif ts  in the intercepts of model (10) ranges ma -1.225 for 

Columbia - Shucrwap and 0.819 for Fraser - Fort George. h e  shifts, in  

the intercepts for  parks f a l l s  between -1.327 for Golden &hm and 1.094 

for Earkerville gistoria. The slope shif t  for regions f a l l s  between 

-0.001$ fo r  Praser -Fort Cesrge and 0.00205 for Coluribis - Shuswap. 

For parks, it f d l s  between -0,00246 fo r  Alice take and 0.00250 for 

IQnory Creek (see Table N). Alice fake offers interesting results. It has 

a dietance slope twice as  steep as the overall Po distance elope. !ht is, 

i t e  "marginal attractiveness" with respect t o  the distance variable alone 

is half as large as that for s i x t e a  other parks inaluded in fi0 . h e  

high attractiveness attributed to  Alice fake i n  Nuttalles d-se study (41) 

m y  be fundanentally explained by the park's location with respect to 

highly popllated areas. 

Table V shows the population size, number of cmpsitea and distance 

elasticit ies for camper-night v is i t s  for both models, The population s ise  

abwticity is around 1 , while the nwber of c u p i t s s  elasticity is 

mound 0.6 , 



Table V 

hmaht ion  Siee, Muber Of Campsites And Di~itance 
Elaetioities For Canper-night Visits 

Variable 

The distance elast ici ty,  however, depends on the park* s location, 

Under the assumption of model ( 9 ) ,  the distance e las t ic i ty  is -0.00331 d is 
for d ( 100 miles and -0.0212 d ) 100 niles, while model (10) 13 13 
assumes a distance e las t ic i ty  which varies with the r ~ i o n s  and p k s  

besides the distance range, 

Distance is not a policy variable, i n  the sense tha t  existing parks 

and regions cuurnot be physically "novedW. Nevertheless, distance elast- 

i c i t i e s  axe inportant t o  consider i n  decision8 regamling budget allocation 

fo r  the expansion of existing canping fac i l i t i e s ,  new ceaping development 

in existing pa*s, or  new camping weas in  new paxks. 

The reeiults also indicate that  the derivation of the ''dermand fo r  

camping m e w  based on a sinplified Function of distance night not produae 

good resul ts  due to differences among the various origins and/or destination 

a;rW, This is p a r t i c u k l y  inportant i n  benefiGcost twtudies where the 

value of recreation depends heavily on the estimation of the dmami curve, 



No attenpt nas made t o  find out why cr d m  fo r  a region or p k  w a a  

signif icarnt , i , e , , fo find other quantitative variables that could replace 

the dummies, First ly,  t h i s  was not an objective of th i s  thesis ,  Secondly, 

the diPferences among regions are believed to  be nainly composed of socio- 

economic chscaoteristicrs of a qualitative or categorical nature, and the 

differencee asong parks are attributed t o  differences i n  the  potentis1 

users9 perceptions of a s i t e ,  whioh axe also qualitative, 

Thi6 limitation does not allow for  a direct  application of a dwmy 

coefficient to sesess the desirabil i ty of a propoaed park unless that  t h i s  

area could be related t o  an existing park, However the approach is particul- 

ar ly  usef i l  fo r  a park syatea already in  operation where an accurate est inr  

ation of demand is of primary importance for  allocating investrent and 

operation costs, 

This study has been based on population data aggregated at the regional 

d i s t r i c t  level and a corresponding aggregation of distances, The reaults 

w e  encouraging enough t o  suggest that data gatherred on ccupers9 origin 

at  the ci ty,  t o m  and even village level would be desirable. 

The app~~6mh developed i n  t h i s  thesis haa a prosising mmtical 

applicration fo r  the  underertanding of the recreational flone i n  the British 

Columbis Pssk System, But it can also be applied t o  ht-regional flons 

other than recreation , 



Two srodels were used t o  estimate the demand fo r  overnight caraping in 

the British Colunibia park system. One model allowed for  an intercept 

s h i f t  for  both regions and parks but was constrained t o  a constant slope, 

The second model allowed for a shif't in both the intercept and slope fo r  

regions and parks. Both models demonstrated the validity of our theoretical 

assumption8 regasding camper-night attendance i n  British Columbia. Hore 

important, the models estintated provide a practical and usef i l  approach t o  

the practitioner i n  the f i e ld  of recreation planning. 

The interne* sh i f t  model found that  the Colunbia - Shusmp and K i t i s a t -  

Stikine regional d i s t r i c t s  had the largest 

thei r  intercepts respectively, while Alice 

s h i f t  and Barkerville Historic the largest 

withih the provincial paslk group. 

The model which had both an intercept 

negative and positive 8hifta in 

Lake had the largeat negative 

positive s h i f t  in the intercept 

and a slope sh i f t  Showed that 

the Columbia - Shuswap region had the largest negative intercept shif t  and 

the only positive slope sh i f t .  Fraser Fort George had the largest  positive 

s h i f t  in the intercept and the largest negative sh i f t  i n  the slope, 

This model also showed that,  within the provincial park group, Golden 

Ears had the largest negative sh i f t  i n  the intercept and BQlckerville Historic 

had the largest positive sh i f t  in  the  intercept. Alice Lake had the lalegest 

negative ah i f t  i n  the slope and Elaory Creek showed the l;rg-t positive 

s h i f t .  i n  the slope. 
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The intercept &if% and the slope shift  dummies fo r  distances lee8 

than 100 miles were highly significant i n  both models. Moreover, the du~uay 

coefficient8 indicated subetantial differences between types of t r ips .  
5 F 
6 

Both models showed a higher intercept'hnd a larger ne-tive slope fo r  

distances less than 100 miles, implying that  the marginal mile is "mre 

expensive" fo r  distances within 100 miles. Since the money aost and Che 

travel  t h e  are  expected t o  be about the same for  the marginal mile within 

the entire domain of the distance variable, the increase in coat for the 

wginal  mile within the 100 miles range can be interpreted ara a resul t  of 

a higher t ine  constraint. That is, a greater proportion of the t o t a l  leisure 

time available is spent as t ravel  time for  distances less  than 100 miles if 

the 100 mile range does represent week-end type of trip8 as assuaed, 

Conversely, distances greater thaur 100 miles could inclrde a h@er proportion 

of wen-routew type of camping and a lower proportion of leisure t h e  spent 

as travel tine. 

Even though a distance of 100 ni les  w a s  arbi t rar i ly  chosern, it is 

clear  that  greater attention must be given to  t h i s  variable with raard to  

its rnacginal effect  on canping atterdance. However, the overall dietance 

effect does not depend entirely upon the distance variable i t s e l f ,  but 

also upon the particular region and park under consideration, as it is 

shown by the distance e las t i c i t i es  in Table V. 

The location effect - i.e., the  combined effect of distance and 

population s iee  - and the level  of park development as measured by the 

number of caapsites are  the most important factors influencing canper-night 



flow8 to prov%noisl parks in British Coluabia, Once them effects have 

been considered, psrks such se AZicre Lake, Golden Ears and Culturr Lake 

do not appear as at t ract ive  as they are  usually assumed to be due t o  thei r  

attendance is concerned, these parks w e  not si&ficantly different  *om 

average after location and mubsr of campsites h v e  been considered, 

Rather, it Ss Barkerville Hiatorfc, despite being alaost miles *om 

the mist populated regions, which shows the highest attractiveness. 

This approach nay be applied to  estimate csraping dercrnd t o  the British 

Columbia park systcwa. It provides information ueeful f o r  allocating 

investrent and operation costs, arnd provides a means fo r  i d e n t w i n g  

potential arm of cmpground developments for  neeting expected denaad or 

diverting dearaud pressures. 

F W y ,  the approach developed in th i s  study is bel t  eved to be a 

major contribution t o  the f ield of recreation in particulaur, a d  to inter- 

regional flow studies in general. 



British Colunbia Re~ionsl Distri~ts 

REGIONAL DISTRICTS REGIWAL DISTRICT 

REGIONAL DISTRICTS 

Alberni -Clayoquot 
Buckley-Nechako 
Capital 
Carl boo 
Central Coast 
Central Fraser Valley 
Central Kootenay 
Central Okanayan 
Columbia-Shuswap 
Conox-Strathcona 
Cowtchan Val l e y  
Dewdney- Alouette 
East Kootenay 
Fraser-Cheam 
Fraser-Fort George 
Greater Vancouver 
K l t l na t -S t i k i ne  
Motenay Boundary 
Mount Waddington 
Nanaimo 
North Okanagan 
Okanagan-Sirnilkameen 
Peace Ri ver-Liard 
Powell River 
Skeena-Queen Charlot te 
Squamish-Lil looet  
St ik ine  
Sunshine Coast 
Thompson- t l icola 

Hote: h e  following regional districts  were not inaluded in the study: 

1, Alberni-Clayoquot 10. Comox-Strathcona 20. WBnairo 
3. Capitsl 11. Conicbaa Valley 25. Skeena-Queen Charlotte 
5. Central Coast 19. hunt  Waddington 27. Stikine 



Dist r ic t  
Nuarber 

m e n d i x  B 

Ci t i e s  Considered Regional Dis t r ic t  Centers 

Buckley - Nechako 

C a r i b 0 0  

Central Fraser Valley 

Central Koot enay 

Central Okanagan 

Columbia Shuswap 

Dewdney - Alouette 

East Kootenay 

Fraser - Cheam 

Fraser - Fort George 

Cr eat e r  Vancouver 

Kitimat - Stikine 

Kootenay Boundary 

North Okanagan 

Okanagan - Similkameen 

Peace River - L i s r d  

Powell River 

Squamish - Lillaoet 

Sunshine Coast 

Thompson - Nicola 

City: 

Smithers 

Quesnel 

Watsqui 

Nelson 

Kelowna 

Salmon A m  

Maple Ridge 

Cranbrook 

Chilliuack ' 

Prince George 

Vancouver 

Kitinrtt 

Trail 
Vernon 

Pent icton 

Dawson Creek 

&well River 

Squamis h 

Gibson 

 loops . 



&~endlix C 

The Data 
I_ 

The observations l i s t e d  i n  t h i s  appendix are ordered by park and 

region. The first d i g i t  in t he  three d i g i t  numbers and the  first two 

d i g i t s  in  the four d i g i t  numbers of ident i f icat ion colusm, PRID, identify 

the  provincial park. The last two d i g i t s  i n  the three o r  four  d i g i t  

numbers of column PRID i d e n t i e  the  regional d i s t r i c t .  The ident i ty  

nunbers given t o  parks and regions are as followsr 

Park Location. 
1D.80. - Park Rw. D i s t .  No. ID*No. Hetcional Dis t r ic t  

Alice Lake 

Backerville Historic 

Beaumont 

Bromley Rock 

C a n h  Beach 

Champion Lake 

Chazlie Lake 

Crooked River 

Cultus Lake 

E,C. Manning 

Ellison 

Efmory Creek 

Golden Ehrs 

Coldpan 

Jimsmith Iake 

Kettle River 

Kokanee Creek 

Lac La Hache 
Lskelse Lake 

Maclure Lake 

Buckley Dis t r ic t  

Carib00 

Central maser Valley 

Central Kootenay 

Central 0ka.nagan 
ColuaibiacShuswap 

Dewdney- Alouet t e 

East Kootenay 

Fraser-Cheam 

Fraser-Fort George 

G r e a t e r  Vancouver 

K i t  hat-% ikine 

Kootenay Boundary 

North Okanagan 
Okanagan-S b i l k m e  en 

Peace River-Liard 

Powell R i v s  

SQuaaish-Lillooet 

Sunshine Coast 

Thompson-Nicola 

* 
Reg. D i s t .  No. r e fe r s  t o  Regional Dis t r ic t  Number as shown i n  Appendix A. 



PRID = park-region identity vector 

V = number of camper-night v i s i t s  

P = population s i ~ e  







58.0000 
58m0000 
5A.0000 
93.0000 

.- -W-r a000 
93.0000 
93.0000 
53m0000 
5300000  
93m0000 
C3.0000 
93.0000 
93.PQfiQ - 

03.0000 
93m0000 
S3.0000 
S3.0000 
93m0000 
53.0000 
93.0000 
93m0000 
93m0000 
93mOOOO 
2960 000 
2900 000 
296.000 
2960 000 
296.000 
296s QQ.9 
2960 000 
2960 000 
2960 000 
2960 000 
296mOOO 
296.000 
296.000 
2961 QQP 
296m000 
296.000 
2960 000 
2960 000 
296mOOO 
2960 000 
3 3 0 0  000 

- -  . _ ~ ~ . Q L O P P .  . 
3300 000 
330.000 
330.000 
330mOOQ 
33OmOOO 
330mOOO 
330m000 
1 3  Q* QQ-Q. 
330m000 
330.000 
330m000 





78.0 000 
96.0000 
234.000 
541  000 
-2 3 8  e9 .0  9 
138mOOO 
394.000 
192a000 
156. C C O  
155mOG0 
4 6 4 0 0 0 0  
126.000 
3 1 1 e Q Q 2  
1 8 1  000 
7l2mOOO 
376.000 
159.000 
230.000 
567mOOO 
361 000 

- 222 rPSP 
24r)mooo 
83aOOOO 
779 a000 
635.000 
500.000 
147a000 





1902 
1903 
1 P O I  
190s 
1906- 
l POT 
1908 
1909 
19 LO 
1911 
1912 
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