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Abstract 

I n  the absence of pr ices  fo r  nonmarketed 
outdoor recreational  services provided by 
public agencies, it is not possible t o  do a 
complete benefit-cost analysis  for  proposed 
f a c i l i t i e s  for  recreation. Good information 
on the cos t  of providing recreational  
services t o  the public is  nonetheless impor- 
tan t .  T h i s  paper provides a step-by-step 
procedure t ha t  recreation planners can use 
t o  estimate the cos t  per user-day for 
proposed recreational  f a c i l i t i e s .  
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Introduction 

I n  evaluating proposed recreat ional  
f a c i l i t i e s ,  the recreation planner m u s t  t r y  
t o  determine which f a c i l i t i e s  w i l l  produce 
the most public benefi t  from the available 
budget. T h i s  is not achieved by simply 
se lect ing f a c i l i t i e s  tha t  provide services 
a t  l e a s t  cos t .  The "public" is a diverse 
group and creates  a demand for a mix of 
f a c i l i t i e s  t ha t  provide a spectrum of 
recrea t ional opportunities. P u b l i c  benefits 
are maximized by a mix of f a c i l i t i e s  for 
which cos t s  are commensurate w i t h  benefi ts .  
A complete benefit- cost analysis  requires a 
measure of benefi ts ,  as  well as  cos t s ,  i n  
do l la r s .  U n t i l  proxy prices (estimates of 
willingness t o  pay, generally based on 
surveys of consumers) for  nonmarketed 
recreation are more readily avai lable ,  a 
limited benefit- cost analysis  w i l l  have t o  
suff ice .  Decisionmakers can use cos t  i n-  
formation along w i t h ,  subjective evaluations 
of the re la t ive  values of the benefi ts  t o  
consider the cost-effectiveness of 
a l t e rna t ive  proposed f a c i l i t i e s .  The cost  
of construction per campground or s i t e  is 
not a good basis  for comparison because it 
does not show the important e f f ec t  of the 
level  of use on the cost  per u n i t  of 
recreational  service.  I t  a l so  does not 
include cos t s  fo r  operation and maintenance. 

The primary purpose of t h i s  paper is t o  show 
how t o  estimate cos t s  per u n i t  of recrea- 
t iona l  service. The u n i t  used here is the 
recreational-visitor-day (RVD)--use of a 
recreational  area fo r  1 2  person-hours; it 
may be 1 person for  1 2  hours, 1 2  people for  
1 hour, or  any equivalent combination. T h i s  
approach is  applicable t o  many k i n d s  of 
recreational  f a c i l i t i e s ,  b u t  the discussion 
r e l a t e s  speci f ica i iy  t o  developed 
campgrounds . 
The secondary purpose of t h i s  paper is t o  
present,  for  comparison purposes, cos t s  per 
RVD for  some exist ing USDA Forest Service 
campgrounds i n  Oregon and Washington. W i t h  
t h i s  information, the planner can compare 
the cost  of camping services t o  be provided 
by a proposed campground w i t h  the cos t  of 
camping services  provided by comparable 
campgrounds i n  the region or w i t h  the cos t  
for  other types of campgrounds. These cos t s  
can be the basis  for  more elaborate benefit- 
cos t  analyses tha t  may be required when 
public agencies plan t he i r  budgets. 

The estimated cost  per u n i t  of recreational  
service is a meaningful basis  fo r  comparing 
cos t s  because i t  r e l a t e s  the cos t  of a 
recreat ional  service t o  the amount of 
service provided. Costs can be estimated i n  
any u n i t s  tha t  measure recreat ional  use. 
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Estimating Costs 

The cos t s  of a proposed campground w i l l  be 
figured i n  two pa r t s :  c a p i t a l  investment, 
and operation and maintenance. Figure 1 is 
a worksheet for  estimating cos t s  of c a p i t a l  
investment. Capital cos t s  m u s t  be separated 
by year so tha t  they can be adjusted t o  a 
common year by adding i n t e r e s t  charges. The 
common year i s  the year pr ior  t o  the f i r s t  
f u l l  season of public use of the f a c i l i t y .  
Costs t o  be included a re  those t h a t  are 
incurred only i f  the project  i s  undertaken. 
C o s t s  t h a t  would be incurred whether or  not 
the projec t  is  undertaken should not be 
included. Costs of vehicles,  vehicle ac- 
cidents ,  t r ave l  time, t ra in ing,  supervision, 
and other incidental  cos t s  of the project  
should be included. The one major item tha t  
should not be included is assessments 
against  the projec t  for  general adminis- 
t r a t i o n  or  overhead. Although these cos ts  
are commonly charged against  projec ts ,  
cos t s  of general administration would not 
be eliminated by omitting the projec t  and 
a r e ,  therefore,  not a t t r ibu tab le  t o  the 
projec t .  Other cos t s  tha t  should be omitted 
a r e  planning cos t s  tha t  occur before the 
decision t o  undertake the project .  These 
cos t s ,  l i k e  overhead, a re  incurred whether 
or not the projec t  i s  completed. For t h i s  
analysis ,  i n f l a t i o n  can be recognized by 
u s i n g  cos t  r a t e s  t h a t  are anticipated for 
the year i n  which the major construction 
occurs. Contributed materials  should be 
valued a t  t h e i r  f a i r  market value because 
t h e y  could be put t o  an a l t e rna te  use i n  
w h i c h  they would provide f u l l  value t o  
society.  Contributed labor is probably best 
valued a t  the minimum wage ra te .  The 
ra t ionale  i s  t h a t  the a l t e rna te  use of much 
of tha t  labor would be i n  jobs tha t  pay 
f a i r l y  low wages. 

Figure 2 i s  a worksheet fo r  estimating the 
cos t s  of operation and maintenance. These 
cos t s  should be average annual estimates 
over the l i f e  of the project .  Cost ra tes  
should be for  the same year a s  the cost  
r a t e s  used i n  estimating the c a p i t a l  costs .  
Contributed materials  and labor should be 
valued i n  the same way a s  for  c a p i t a l  
investment items. 

The next s t ep  is t o  estimate the recrea- 
t i o n a l  use t h a t  the f a c i l i t y  w i l l  generate. 
There is no "formula" fo r  making t h i s  
estimate. The planner can only look a t  the 
available information and make a judgment 
about fu ture  use. The level  of use of 
s imilar  f a c i l i t i e s  i n  the same general area 
may be most useful.  The a t t r i b u t e s  of the 
proposed f a c i l i t y ,  however, may have an 
important e f fec t .  A dest inat ion campground 
w i l l  typica l ly  receive more weekday use and 
w i l l  have a higher t o t a l  use than a camp- 
ground used primarily on weekends. Other 
sources of data tha t  may be useful are 
S ta te  comprehensive outdoor recreat ion 
plans and River Basin Commission reports.  
These sources of ten  have estimates of 
projected l eve l s  of recreat ional  use and 
potent ia l  needs by counties or  planning 
areas.  Figure 3 provides a systematic way 
t o  develop estimates. 
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Preconstruct ion costs: 

Environmental assessment 

Site survey 

Design 

Feasibility analysis 

Vegetative treatments . 

Contract preparation 

Other 

Construction costs: 

Clearing and grading 

Roads, spurs, and barriers 

Water development and distribution 

Sanitation 

Signs and bulletin boards 

Visi tor information facilities 

Electrical connections 

Fee col lec t i on f ac i I it ies 

Camp unit facilities 

Trails 

Contract ad mi nist rat ion and i ns pect ion 

Other 

Total capital investment by year 

5th 

Cost and years 
prior to public use 

4th 3d 2d        1st

Figure 1.--Worksheet f o r  estimating costs of capital investment. 
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Average annual fixed costs: 

Annual opening and closing 

Scheduled maintenance 

Other 

Average annual variable costs: 

Cleaning 

Maintenance dependent on occupancy 

Collection of fees 

Vandalism 

Law enforcement 

Contacts with visitors 

Uti lit ies 

Other' 

Total average annual costs of operation and maintenance 

'If road maintenance or fire patrols in the vicinity of the facility will be increased because of the 
project, these increased costs should be included in costs of operation and maintenance. 

F i g u r e  2.- -Worksheet  for e s t i m a t i n g  costs of o p e r a t i o n  and m a i n t e n a n c e .  
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1. Number of units of facilities; e.g., number of campsites or 
picnic units 

2. Number of user-units of recreational use per unit of facilities 
per day with full occupancy 

3. Number of days in season of use 

4. Theoretical seasonal capacity (item 1 x item 2 x item 3) 

5. Proportion of full occupancy' 

6. Estimated average annual user-days (item 4 x item 5) 

'If the proportion of full occupancy can be estimated more readily by separating days of peak use 
from the remainder of the season, do steps 3-6 separately for days of peak use and other days and 
add the results for estimated average annual user-days. 

Figure 3.--Worksheet f o r  estimating amount of recreational use. 

The f i n a l  s tep is to  u s e  f i g u r e  4 t o  
compute  t h e  estimated cost per use r- day .  
F i r s t ,  t r a n s f e r  t h e  t o t a l  costs of cap i t a l  
i n v e s t m e n t  by y e a r  t o  t h e  w o r k s h e e t .  T h e s e  
costs a r e  m u l t i p l i e d  by t h e  cost a d j u s t m e n t  
f ac tors  f r o m  t a b l e  1 to  i n c l u d e  i n t e r e s t  
c h a r g e s  t o  a d j u s t  them t o  t h e  year prior t o  
t h e  f i r s t  f u l l  s e a s o n  o f  p u b l i c  u s e .  The 
t o t a l  is e n t e r e d  o n  l i n e  1 a n d  i s  t h e n  
c o n v e r t e d  t o  a n  e q u i v a l e n t  a n n u a l  cost over 
t h e  l i f e  o f  t h e  f a c i l i t y  by m u l t i p l y i n g  t h e  
cost by t h e  appropriate c a p i t a l  r e c o v e r y  
m u l t i p l i e r  f rom t a b l e  2. T h i s  e q u i v a l e n t  
a n n u a l  cost is t h e  amount  t h a t  would have  
t o  be paid a n n u a l l y  o v e r  t h e  l i f e  o f  t h e  
f a c i l i t y  t o  r e c o v e r  t h e  i n i t i a l  i n v e s t m e n t  
a n d  i n t e r e s t  o n  t h e  i n v e s t m e n t .  To  t h i s  
a n n u a l  cost m u s t  b e  added  t h e  a v e r a g e  
a n n u a l  costs of o p e r a t i o n  and  m a i n t e n a n c e  
t o  g e t  t h e  t o t a l  average a n n u a l  cost f o r  
t h e  campground.  The cost per RVD is  
o b t a i n e d  by d i v i d i n g  t h e  t o t a l  a v e r a g e  
a n n u a l  cost for  t h e  campground by t h e  
a v e r a g e  a n n u a l  RVD's estimated for t h e  
campground .  
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Year prior to 
public use 

(1) 

5th 

4th 

3d 

2d 

1 st 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Total capital 
investment 

(2) 

Cost adjustment 
factor2 

Equ iva lent 
cost3 

(4) 

1 .oo 

Equivalent total construction cost for the 
year prior to first full season of public use 

Capital recovery mu It i pl ier 

Equivalent annual cost (item 1 x item 2) 

Average annual operation and maintenance cost 

Total average annual cost (item 3 + item 4) 

Estimated average annual user-days4 

Cost per user-day (item 5 + item 6)5 

Total 

’ From capital investment worksheet. 
*Factor to carry cost at compound interest to 1st year prior to use. 
3Column 2 x column 3. 
4May be in recreation-visitor-days or other user-units. 
5The annual cost per unit of facilities or per unit of theoretical capacity 
could be determined by dividing the total average annual cost (item 5) by the units 
of facilities or units of theoretical capacity. 

Figure 4.--Worksheet f o r  estimating costs per user-day. 
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T a b l e  1- - Cos t  a d j u s t m e n t  f a c t o r s  

Year I n t e r e s t  r a te  ( p e r c e n t )  
prior t o  
p u b l i c  
u s e  5 6 7 8 9 1 0  

5 t h  1 .216  1 .262  1 . 3 1 1  1 .360  1 .412  1 .464  
1 .295  1.331 4 t h  1 .158  1 . 1 9 1  1 .225  1 .260  

3d 1 . 1 0 2  1 .124  1 .145  1 .166  1.188 1 .210  
2d 1 .050  1 .060  1 .070  1 .080  1 .090  1 .100  
1st 1 .000  1 .000  1 .000  1.000 1 .000  1 .000  

I 

T a b l e  2 - - C a p i t a l  r e c o v e r y  m u l t i p l i e r  s1 

I n t e r e s t  ra te  ( p e r c e n t )  
Years  

5 6 7 8 9 1 0  

0 .131  1 5  0.096 0 .103  0.110 0.117 0.124 
20 . 080 . 0 8 7  . 094 . 1 0 2  . 1 1 0  . 1 1 7  
25  . 0 7 1  . 078 . 086 . 094 . 1 0 2  . 1 1 0  
30  . 065 . 073  . 0 8 1  . 0 8 9  . 097 . 1 0 6  
3 5  . 0 6 1  . 069 . 077 . 086 . 095  . 1 0 4  

l T h e  f o r m u l a  f o r  t h i s  t ab le  is: 

i ( l + i ) n  CRM = ' 

where  CRM = cap i t a l  r e c o v e r y  m u l t i p l i e r ;  

= 0.07; a n d  
i =  i n t e r e s t  r a te  a s  a decimal--i.e., 7 p e r c e n t  

n = number of y e a r s  f a c i l i t i e s  w i l l  be used .  
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Using the Results 

The cost  per RVD d e v e l o p e d  h e r e  is b a s e d  o n  
a v e r a g e  a n n u a l  costs o f  o p e r a t i o n  and  
m a i n t e n a n c e  a n d  a v e r a g e  a n n u a l  l e v e l s  o f  
u s e .  I f  t h e  a n n u a l  l e v e l  o f  e i t h e r  o f  t h e s e  
i s  skewed h e a v i l y  t oward  t h e  e a r l y  p a r t  or 
t h e  l a t e  p a r t  o f  t h e  l i f e  o f  t h e  f a c i l i t y ,  
t h e  e s t i m a t e d  cos t  w i l l  b e  b i a s e d .  T h i s  
a p p r o a c h  c a n  s t i l l  b e  u s e d  by u s i n g  t h e  
a n n u a l  f i g u r e s ,  b u t  t h a t  goes beyond t h e  
scope o f  t h i s  paper. 

The  cost  per RVD omits t h e  o p p o r t u n i t y  
costs o f  u s i n g  t h e  l a n d  for a campground.  
The  o p p o r t u n i t y  cost is  t h e  v a l u e  o f  o t h e r  
b e n e f i t s  t h a t  a r e  f o r g o n e  when t h e  l a n d  is  
u s e d  f o r  a campground.  F o r  example, i f  t h e  
campground is  o n  p r o d u c t i v e  t i m b e r l a n d ,  
some timber h a r v e s t  may be f o r g o n e  b o t h  o n  
t h e  campground area  a n d  o n  a b u f f e r  a rea .  A 
c a r e f u l  t r e a t m e n t  of o p p o r t u n i t y  costs 
would  m a k e  t h e  a n a l y s i s  too cumbersome for 
g e n e r a l  a p p l i c a t i o n  by r e c r e a t i o n  p l a n n e r s .  
The o p p o r t u n i t y  cost of f o r g o n e  t imber 
h a r v e s t  was, however ,  o n l y  a small  p a r t  o f  
t h e  t o t a l  cost of USDA F o r e s t  Service 
campground costs a c c o r d i n g  t o  o n e  s t u d y . l  

I K e n n e t h  C.  Gibbs and  W i l l e n  W. S. v a n  
Hees. 1978.  U . S .  F o r e s t  S e r v i c e  campground 
management i n  R e g i o n  6:  A cost a n a l y s i s .  
Report o n  f i l e  a t  P a c i f i c  N o r t h w e s t  F o r e s t  
a n d  Range E x p e r i m e n t  S t a t i o n ,  P o r t l a n d ,  
Oregon.  

Table  3 is  p r o v i d e d  so t h a t  costs  you 
es t imate  c a n  be compared  w i t h  t h e  e s t i m a t e d  
cost per RVD from a sample o f  111 USDA 
Forest Service campgrounds  i n  Oregon and  
Wash ing ton .  T h e s e  costs a r e  n o t  t h e  a c t u a l  
h i s t o r i c a l  costs. They are  est imates of 
w h a t  t h e  cost  would  h a v e  b e e n  if t h e  
campgrounds  had  b e e n  c o n s t r u c t e d  i n  1977  
a n d  t h e  a v e r a g e  a n n u a l  u s e  was t h e  1977  
l e v e l  o f  u s e .  T h e s e  f i g u r e s  c o u l d  be 
u p d a t e d  t o  est imate costs b a s e d  o n  
c o n s t r u c t i o n  i n  t h e  c u r r e n t  y e a r  by 
m u l t i p l y i n g  t h e  cost  by t h e  p r o p o r t i o n a t e  
c h a n g e  i n  a n  appropr ia te  cost i n d e x . 2  
T h i s  would  p r o v i d e  t h e  most m e a n i n g f u l  
c o m p a r i s o n  o f  proposed campgrounds  and  
e x i s t i n g  campgrounds .  D i f f e r e n c e s  i n  costs 
c o u l d  t h e n  be t r a c e d  t o  t h e i r  s o u r c e s .  
P o s s i b l e  s o u r c e s  of s i g n i f i c a n t  d i f f e r e n c e s  
i n  costs i n c l u d e :  (1) s t a n d a r d s  o f  d e s i g n ;  
( 2 )  s i t e  d e v e l o p m e n t  costs b e c a u s e  of 
t e r r a i n ,  s o i l ,  e tc . ;  ( 3 )  access; a n d  ( 4 )  
t h e  l e v e l  of u s e .  

2Cost i n d e x e s  for " b u i l d i n g s "  a n d  "con-  
s t r u c t i o n "  a r e  p u b l i s h e d  q u a r t e r l y  for  major 
U . S .  c i t i e s  i n  t h e  " E n g i n e e r i n g  News-Record" 
( i s s u e d  w e e k l y  by M c G r a w - H i l l ,  I n c . )  .  The 
m u l t i p l i e r  is t h e  i n d e x  fo r  t h e  c u r r e n t  
year d iv ided  by t h e  i n d e x  for  1977.  
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T a b l e  3 - -Es t ima ted  cost per r e c r e a t i o n - v i s i t o r - d a y  (RVD) f o r  
a sample o f  USDA F o r e s t  S e r v i c e  campgrounds  i n  Oregon and  
W a  s h i ng t o n  

E x p e r i e n c e  C a p i t a l  O p e r a t i o n  and  T o t a l  
l e v e l 2  cost m a i n t e n a n c e  costs cost 

0 .13  . 7 1  
1 .05  . 8 1  
2.03 

0.14 
. 4 5  . 52 
.45  . 79 

0 .27  
1 . 1 6  
1 .57  
1 . 2 6  
2 .82  

Ave r ag e .92  . 4 8  1 .40  
~~ ~~ 

lData are from G i b b s  and van  Hees ( u n p u b l i s h e d  report o n  f i l e  
a t  Pac. N o r t h w e s t  F o r .  and  Range Exp. S t n . ,  P o r t l a n d ,  O r e g . )  . 
Costs f o r  c o n s t r u c t i o n  are b a s e d  o n  t h e  e s t i m a t e d  cost o f  
c o n s t r u c t i n g  a n  i d e n t i c a l  f a c i l i t y  o n  a n  i d e n t i c a l  u n d e v e l o p e d  
s i t e  i n  1977.  R e c r e a t i o n - v i s i t o r - d a y s  are b a s e d  on  1977 d a t a  
f rom t h e  RIM ( R e c r e a t i o n  I n f o r m a t i o n  Management) f i l e .  C a p i t a l  
costs are a m o r t i z e d  o v e r  a n  assumed 20- year  l i f e  f o r  t h e  camp- 
g r o u n d  a t  a real  r a t e  of i n t e r e s t  o f  6 p e r c e n t .  If t h e  assumed 
l i f e  f o r  t h e  campground were 30 y e a r s ,  t h e  c a p i t a l  c o s t s / R V D  
would b e  a p p r o x i m a t e l y  1 6  p e r c e n t  lower and t h e  t o t a l  c o s t / R V D  
would be  r e d u c e d  by t h e  same d o l l a r  amount a s  t h e  c a p i t a l  
costs. 
2USDA Forest S e r v i c e  campgrounds  are c l a s s i f i e d  by 
" e x p e r i e n c e  l e v e l " ;  l e v e l  1 p r o v i d e s  t h e  most p r i m i t i v e  
camping e x p e r i e n c e  . 
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The in t e re s t  r a t e  used i n  the cost  f igures  
is 6 percent,  and your cos t s  should be 
estimated a t  6 percent for comparison. I f  
the rea l  ra te  of i n t e re s t  specified for 
planning purposes for  your agency is d i f -  
feren t ,  you w i l l  want t o  a l so  make cost  
estimates a t  the specif ied rate .  

The approach presented here uses the eco- 
nomics profession's  approach of measuring 
cos t s  i n  terms of cos t s  t o  society.  T h i s  i s  
the most defensible basis  for  comparisons 
for  a public agency even though the costs  
included do not correspond exactly t o  the 
do l l a r s  t ha t  m u s t  be budgeted. Dollars 
requested i n  the budget should exclude the 
value of contributed materials and labor 
and should include general administration 
charges tha t  w i l l  be taken out of budgeted 
f u n d s .  Budgets can be based on the cost  
l eve l  for  a par t icu la r  year or on estimated 
inf la ted  costs ,  depending on agency policy. 

G P O  991- 327  
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The Forest Service of the U.S. Department of 
Agriculture is dedicated to the principle of multiple 
use management of the Nation’s forest resources 
for sustained yields of wood, water, forage, wildlife, 
and recreation. Through forestry research, 
cooperation with the States and private forest 
.owners, and management of the National Forests 
and National Grasslands, it strives - as directed by 
Congress - to provide increasingly greater service 
to a growing Nation. 

The U.S. Department of Agriculture is an Equal 
Opportunity Employer. Applicants for all Department 
programs wil l  be given equal consideration without 
regard to age, race, color, sex, religion, or national 
origin. 
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