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ABSTRACT 

Economic va lua t i on   o f   wa te r   resources   i s  a bas ic  component o f   r a t i o n a l  

management. While  water i s  a renewable  resource, i t  i s  n o t   u n l i m i t e d   a t  

any g iven t i m e  and p l a c e .   U t i l i z a t i o n  i s ,  o f ten   cons t ra ined by a v a i l a b l e  

q u a n t i t y  and qua l i t y .   Wi th   inc reas ing  demand, the   supp ly   o f   h igh   qua l i t y  

water i s  d imin ish ing  and c o n f l i c t s  between  users  are  emerging.  This 

paper  reviews  the  methodology  for  determining  values and  charges f o r  
various  water  uses. 

Oppor tun i ty   cos ts ,   o r   va lues   fo regone  a re   imp l ic i t  i n  a l l  water  use 
c o n f l i c t s .  These must  be  determined on an economic bas is  and i n   r e l a t i o n  
t o  non-economic fac to rs .  The economic value  of   water as  measured i n  

do l l a r   t e rms  i s  determined  by  the  wi l l ingness  of  consumers t o  pay f o r  

i t . For  the m o s t  p a r t  economic values  of   water must  be  Imputed,  since 

d i r e c t  m a r k e t   p r i c e s   a r e   e i t h e r   n o n - e x i s t e n t   o r   f a i l   t o   r e f l e c t   t h e   f u l l  

oppor tun i t y   cos ts   o f  usage. Sub jec t i ve   eva lua t i on   o f   t he   pos i t i ve  and 
negat ive   .e f fec ts   o f   non-quant i f iab le   water  use,  such  as environmental 

qua l i t y ,   shou ld   a l so  be  completed. 

This  paper  introduces  the  issues  of   value,  choice and oppor tun i ty   cos ts  

as they   re la te   to   water   resources .  The concepts o f  a competit ive  market 

introduced,  fol lowed  by  an 

area  of  water  resources. 

o f   water   a re   then examined. 

can  be  used t o  generate 
l l y  choosing among competing 

system  and  optimal  resource  al location  are 

exp lanat ion   o f  how these f a i l   i n   t h e  

A l t e r n a t i v e  measures fo r   imput ing   the   va lue  

App l i ca t i on   o f   t hese  measures of   va lue 
oppor tun i ty   cost   data  necessary  for   ra t iona 

water  uses. 
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Having  developed  the economic context   wi th in   which  oppor tun i ty   costs   can 

be  viewed  as a t o o l   f o r   t h e   a l l o c a t i o n   o f   w a t e r   r e s o u r c e s ,  It I s  then 

argued tha t   they   shou ld   a lso  be   incorpora ted   In to   the   p r ices   charged  fo r  

t h e  use o f   water .   Pr lc lng  on t h i s  basis  would  encourage  economic 

e f f i c i e n c y  and  maximize the   soc ia l   benef i t s   accru ing   f rom  water  use. I n  

a d d i t i o n   t o   q u a n t i f i a b l e  economic costs,  water  use  charges  should  also 
r e f l e c t   t h e   d i r e c t i o n  and  magnitude o f  non-economic impacts. 

Clear ly ,  i f  n o t   a l l   w a t e r  uses  can  be accommodated, then  those uses  which 

are  more valuable  should  take  precedence  over  less  valuable ones. To 

ach leve   the   desdred  resu l t ,   ra t lona l  and e f f i c i e n t   a l l o c a t i v e  mechanisms 
and pr lc ing .   s t ruc tu res   a re   requ l red .   Unfor tunate ly ,  i n  both  past  and 

present  water  use  decision  making,  these  have been sadly   lack ing.   Th is  

paper  provides  the  background  necessary t o  develop a foundat ion upon 
which  such  structures  can be b u i l t .  ' 
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I. INTRODUCTION 

In   recent   years   cons iderab le   a t ten t ion  has  been focused on the  
" c r i s e s "   i n  non-renewable  resources. Most notable  o f   these i s  t he  
rap id   dep le t ion   o f   l i qu id   hydrocarbons  - commonly  known as the  

energy c r i s i s .  Energy c lea r l y   p lays  a dominant r o l e   i n   t h e  

s t r u c t u r e  and func t i on ing   o f   ou r  ' modern i n d u s t r i a l i z e d   s o c i e t y .  

However,  no l e s s   c r i t i c a l   t o   t h e   s u r v i v a l   o f   c u r r e n t   c i v i l i z a t i o n  

are  other  resources  including  land,  water,   forests,  and f i s h e r i e s .  

The importance  of  water, i n   p a r t i c u l a r ,  cannot be denied. Too  much 

o r   t o o   l i t t l e   o f   t h i s   v i t a l   r e s o u r c e  can s p e l l   d i s a s t e r .  

A distinguishing fea ture   o f   water  i s  i t s  p o t e n t i a l   c a p a c i t y   f o r  
re-use and consequently, i t s  pe rpe tua l   se rv i ce   t o  mankind. However, 

because o f  past mismanagement, increas ing  populat ion  pressures and 

indust r ia l   expansion,   the  ex is tence  o f   un l imi ted  suppl ies  can no 

longer be taken  for   granted.  .It i s  apparent   therefore,   that  as w i t h  

a l l  resources, man must consciously  endeavour t o   n u r t u r e  and manage 

the  natural   water  environment.  

A t  any given  t ime and place,  water i s  n o t   u n l i m i t e d .   U t i l i z a t i o n  i s  
constrained  by. - .  bo th   quan t i t y  and q u a l i t y .  Whether  such cons t ra in t s  
c o n s t i t u t e  a problem i s  a mat ter   o f   c i rcumstance.   In   the  past ,   h igh 

qua l i t y   supp l i es  were r e l a t i v e l y  abundant.  Water, there fore ,  was 
t r e a t e d  as  a f r e e  good  and was used w i thout   concern   fo r  

conservation. I n   t h e  process, however, l a rge   quan t i t i es   o f   wa te r  

were p o l   l u t e d  and made u n f i t   f o r   c e r t a i n  uses. The capaci ty  of  

water t o  renew i t s e l f  i s  an impor tan t   charac ter is t i c ,   bu t  i t  ' i s  by 

no means absolute.  Continued  misuse  of  the  resource  base can, i n  
f a c t ,  have i r r e v e r s i b l e  consequences  and may ' render i t 
non-renewable. As t h e  demand fo r   wa te r   con t i nues   t o  expand, i t  
becomes i n i r e a s i n g l y   i m p o r t a n t   t o  see tha t   water  i s  a l l o c a t e d   i n  a 

manner which  min4mizes c o n f l i c t  between  uses and ensures a continued 
a v a i l a b i l i t y   o f   h i g h   q u a l i t y   s u p p l i e s .  Only  through  proper 

management of   water  resources  can  long-term  benef i ts  to  society be 
maximi zed. 
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S c a r c i t y   i n   b o t h   t i m e  and place I s  a matter  of   degree. Economic 

growth and development  (increases i n  populat ion,  income,  and l e i s u r e  

t i m e )   i n t e n s i f y  demands on the  natura l   resource base. S c a r c i t y ,   i n  

p a r t ,  i s  due  due t o   c o n f l i c t i n g  demands of   resource use.  Although 

a l t e r n a t i v e  uses  can co-ex is t   w i thout   adverse ly   a f fec t ing  each 
other,  i n  many instances demand f o r  one use will r e s u l t   I n   t h e  

dec l ine   fo r   another .  

Where c o n f l i c t  does arise,  procedures must e x i s t  by  which  resolut ion 
can  occur.  While  there  are  other  determinants  of  water  resource 

a l l oca t i on ,   soc ia l   va lues   assoc ia ted   w i th   a l t e rna t i ve  uses a r e   o f  

fundamental  importance. Knowledge of   these  values  makes.  possible 

the   e f f l c i en t   a l l oca t l on   o f   wa te r   resources   I n   acco rdance   w i th   t he  

des i res   o f   soc ie ty .  

Value,  choice  of  use and water  resource  al locat ion  have  long been 

sub jec ts   o f   d iscuss ion  among economists.  While  progress has  been 
made i n  these  areas,  information gaps, incons is tenc ies  and unsolved 

problems  remain. The I n a b i l i t y   o f  economists and o t h e r   s o c i a l  
s c i e n t i s t s   t o   p r o v i d e  a workable  framework w i t h i n   w h i c h   r a t i o n a l  

decisions  can be made cont inues   to   h inder   e f f i c ien t   water   resource  
a l l o c a t i o n .  It I s  the  purpose  o f   th is   paper   to   analyze some o f  

t h e s e   d l f f f c u l t l e s ,  and i n  so dolng: 

(1) prov ide  a framework ' f o r   i nco rpo ra t i ng  economic p r i n c i p l e s   i n t o  

water management decis ions; and, 
(2 )  i d e n t i f y  means f o r   i n c o r p o r a t i n g  economic v a l u e s   i n t o   p r i c i n g  

water  uses. 

Although  primary  concern will be w i t h   t h e  economic aspects  of  water 
use,  a number o f  non-economic fac to rs  will a l s o  be discussed. 
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I '  

11. VALUE. CHOICE. AND OPPORTUNITY COSTS 

U n t i l   r e c e n t l y ,   t h e r e  has  been little need fo r   resource  managers i n  
Canada t o  evaluate and  choose  between d i f f e r e n t   w a t e r  uses i n  a 
spec i f i c   l oca t i on .  Abundant, h i g h   q u a l i t y   s u p p l i e s   w i t h  few 

competing demands have genera l l y   a l l owed   co -ex i s tence   o f   a l l  
poss ib le  uses wi thout   adverse  e f fects .  However, populat lon  growth, 

i n d u s t r i a l d z a t i o n  and urban iza t ion  and continued dependence on 
resource  indust r ies,  have led   to   inc reased  water  demands and 

i n e v i t a b l e   c o n f l i c t  between  users.  Water  resource management, 

therefore,  now requ i res  a  sound theoret ical   approach based on 

economics t h a t  i s  a l so   sens i t i ve  t o  soc ia l  and environmental  needs. 

Such an approach  would  allow a meaningfu l   va luat ion  o f   water  

resources i n  varfous uses and p e r m i t   r a t i o n a l   a l l o c a t i o n   o f   e x i s t i n g  
suppl  ies. 

A. Economics as a Sclence  of  Value and Choice 

Wherever  there I s  a problem o f  choice,  wherever one t h i n g  must be 
g iven up t o  have  another  thing,  economics  pertains. Economics  has 
been ca l l ed   t he   ' pu re   l og i c   o f   cho ice ' ,  and i t  has  been def ined as 

the  sc ience  that   s tud ies human behaviour i n  terms  of  a r e l a t i o n s h i p  

between ends  and l i m i t e d  means which  have a l t e r n a t i v e  uses. "1 

H i s t o r i c a l l y ,   s t u d y   i n  economics  has centered on the   p roduc t i on   o f  
t he  maximum amount o f  goods f rom a given  resource base a t  mlnlmum 

cost .  The reason f o r   t h i s   f o c u s  i s  t h a t  man's overr id ing  concern 
has  been t o  prov ide goods and serv ices - food,   c lo th ing,   shel ter ,  

t ranspor ta t ion ,  and s i m i l a r   m a t e r i a l  wants - t o  an  expanding 
populat ion.  However,  as the  demand for   natura l   resources  increased 
so d id   the   cos ts   o f   ob ta in ing   resources  and the  costs  associated 

David  Seckler and L.M. Hartman, OOn t h e   P o l i t i c a l  Economy of Water 
Resources Evaluat ionn,  i n   C a l i f o r n i a  Water: A Study i n  Resource 
Management, ed. David  Seckler  (Berkeley and  Los Angeles: U n i v e r s i t y  
o f   C a l i f o r n i a ,  1971).  p. 285. 
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B. 

with  resul t ing  env i ronmenta l   impacts .   Th is   growing awareness o f  
environmental   considerat ions  brought  Into  focus  the  br0ade.r  scope  of 

economics. 

I f  qua l i t y   na tu ra l   resources   a re   l im i t l ess  and r e a d i l y   a v a i l a b l e   t o  

everyone,  no  competit ion  exists and, therefore,  no  statement  value 
i s  expressed f o r  them. Scarclty  of  resources  produces  value and 

induces  people t o   t r a d e   o f f  one des i rab le   i t em  fo r   ano the r  I n  search 

o f  an  improved s t a t e  o f  being. A r o l e   o f  economics i s  t o   e s t a b l i s h  
t h e   r e l a t i v e   v a l u e   o f   t h e  goods  and serv ices   tha t   bo th   the   na tura l  

and human environments  can  provide so that   dec is ions  about   the use 
of  resources  can  be made. I n  t h i s  sense,  economics I s  a science  of  

value and choice. 

The Concept o f   O m o r t u n i t v  Cost 
I f  ra t i ona l   cho ices   a re  t o  be made  among competing  water  uses, 

knowledge o f   t h e   v a l u e   o f   a l t e r n a t i v e  uses i s  needed.  From an 

economics p o i n t   o f  view, i f  a l l  water  uses  cannot-be accommodated 

then  those uses which  are more va luable i n  
take  precedence  over  less va.luab1.e ones 

ga ined  a re   g rea ter   than  (o r  can  compensate 

.par t icu lar   water   use  wor thwhi le .  2 

I n  economics, "oppor tun i ty   cos t "   re fe rs  

spec i f i c   loca t ions   shou ld  

and, on ly  i f  the  va lues 
f o r )   t h e   v a l u e s   l o s t   i s  a 

t o   t h e   n o t i o n   t h a t  any 

dec is ion  will invo lve   f o rego ing   o the r   va luab le   a l t e rna t i ves :   t he  

va lue   o f   the   a l te rna t ives   wh ich   a re   fo regone must  be considered as a 

cos t   o f   t he   ac t i v i t y   under taken .   Oppor tun i t y   cos ts   a re   imp l i c i t  I n  
a l l  water   use  conf l ic ts .  However, i n  cases  where  water uses a r e  

compa t ib le   ( f o r  example, t h e  same water  can  often  be  used  for  both 
f i s h e r i e s  and domestic  supply  purposes),  no  loss i n  value I s  

This i s  based on t h e   c r i t e r i o n   o f  a po ten t i a l   Pa re to  Improvement 
w h i c h   p r o p o s e s   t h a t   a n   a c t i v i t y   i s   s o c i a l l y   v a l u a b l e  i f  the  ga iners 
can a f f o r d   t o   f u l l y  compensate a l l   l o s e r s ,   o r  owners o f   the   va lues  
foregone. 
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involved. An example o f   o p p o r t u n i t y   c o s t   t h a t  i s  of ten  encountered 
i n  water  planning 4 s  t h e   c o n f l i c t  between t h e   c o n s t r u c t i o n   o f  a dam 

and movement o f  anadromous f i s h .  The d e t r i m e n t a l   e f f e c t   o f   t h e  
cons t ruc t i on   o f  a dam on a f i s h   p o p u l a t i o n  may be s i g n i f i c a n t  and 
any decrease I n   t h e   v a l u e   o f   t h e   f i s h e r y  must  be considered  'as a 
c o s t   a t t r i b u t a b l e   t o   t h e  dam. I f  benef i ts   accru lng  f rom  the 

proposed. dam are  greater   than  the combined c o s t s   o f   a l l   l a b o u r  and 
cap i ta l   I npu ts ,  as w e l l  as  any foregone  resource  values,  the  project 

should go ahead. I n   o t h e r  words, the   p ro jec t   shou ld  be undertaken 
on ly  i f  the  gains  can more than compensate fo r   t he   i ncu r red   l osses .  

Private-ly owned I n p u t s   f o r  dam cons t ruc t i on  (s'uch  as labour )   a re  

e a s i l y  measured  by the  market  prices  charged  by  resource owners. 
However,  because  most water  resources  are  publ ic ly owned, o r   h e l d   i n  
common, marke t   inpu t   p r ices   a re   no t   read i l y   ava i lab le  and i t  i s  much 

more d i f f i c u l t   t o   e s t i m a t e   t h e   v a l u e   o f   a c t i v i t i e s   f o r e g o n e ,  and 

even harder t o  be cer ta in   tha t   these  va lues   a re   cons idered  in  

project   p lanning.  Publ ic  ownership means t h a t   t h e r e  I s  no s i n g l e  

owner t o   l e g a l l y   d e f e n d   h i s   p r o p e r t y  and ensure  that  compensation. I s  
received i f  h is   resource i s  adversely  af fected  by a de,velopment. I f  

a p r i v a t e l y  owned  home i s  f looded  by a hyd roe lec t r i c  dam the  owner 

will l i k e l y  be  compensated but-  i f  t h i s  same  dam destroys a f i she ry ,  
compensation i s  much less   l i ke ly   s ince   ownersh ip  i s  he ld  by  the 

p u b l i c   a t   l a r g e .  

It f a l l s  upon publ ic  water  resource managers t o  ensure  that  
o p p o r t u n i t b   c o s t s ,   r e g a r d l e s s   o f   t h e   d i f f i c u l t i e s   i n   e v a l u a t i n g  
them, are  considered when a l l o c a t i n g   w a t e r   t o   a l t e r n a t i v e  uses. 

Measures o f   oppor tun i ty   cos ts   a re   the  essence o f   ra t i ona l   p lann ing ,  

. and are   cen t ra l   to .many  k inds   o f  management decis ions. 

C .  Measures o f  Value of  Opportunity  Costs 

The value  of   water i n   a l t e r n a t i v e  uses  can  be def ined  f rom a number 

of   perspect ives.  Our p r inc ip le   concern   here  I s  w i t h  economic values 
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since measures o f   oppor tun i t y   cos ts   a re   t o  be  used I n  comparison 
with  other  market  determined  values i n  o r d e r   t o  make decis ions 
concerning  water  a l locat ion.  I n  the  process,  of  course, 

non-economic f a c t o r s  must a l s o  be given  considerat ion.  3 

I n  a market economy p r i c e s   a r e   t h e   b a s i c   i n d i c a t o r   o f   r e l a t i v e  

value. However,  due t o   t h e  absence o f  m a r k e t   a c t i v i t y ,   p r i c e s   f o r  
water  resource uses a r e   n o t   r e a d i l y   a v a i l a b l e .  For example, i n  most 

cases one cannot d i rec t l y   de te rm ine   t he   do l l a r   va lue   o f  a watershed 

f o r   s p o r t s   f i s h i n g  because ang lers   a re   no t   requ i red   to  pay f o r  

f i s h i n g   r i g h t s   o n .  a pa r t i cu la r   r i ve r .   Compe t i t i ve   p r i ces ,  
there fore ,  must  be estimated by an I n d i r e c t  and syn the t ic   es t imat ion  

procedure. 

The basic  premise  under ly ing  these  est imates i s  t h a t  where ownership 

o f   t h e  good (resource) i s  no t   he ld  by the  user,  economic value i s  

measured i n   d o l l a r  terms by  what  he would be w i l l i n g   t o  pay f o r  it. 
It i s  argued t h a t  because wi l l ingness-to-pay  ref lects  the  consumer's 

w i l l i n g n e s s   t o   f o r e g o   a l l   o t h e r  goods tha t   cou ld  be  purchased w i t h  

the  same amount o f  money, i t  represents  the minimum  economic value 

o f   t h e  good i n  question.'  Attempts t o  measure  economic va 
non-marketed  water  use, i f  no p roper t y   r i gh ts   a re   he ld ,  
t he re fo re  be focused on wi l l ingness-to-pay. 

lues o f  
should 

Economic fac to rs ,  however, a re   no t   t he   on l y   ob jec t i ves   i n   wa te r  
planning.  Current  resource  planning  acknowledges  that  social,  

c u l t u r a l ,  and environmental  concerns  must  also be considered.  Since 

most of  these  values  cannot be  measured i n   d o l l a r  terms,  opportuni ty 

3 The appendix to   t h i s   repo r t   p rov ides   f u r the r   d i scuss ion   o f   t hese  
fac to rs .  

The consumer may value a p a r t i c u l a r  good much more h lgh l y   t han  i s  
i nd l ca ted  by the  market   pr ice.  When the  consumer i s  w i l l i n g   t o  pay 
more than   t he   go ing   p r l ce   f o r  some comnodity,  he  obtains  free 
benefits  which  are  termed  consumer's  surplus. See E.J. Mishan, 
Cost-Benefi t   Analysis  (London:  Al len and  Unwln, 1971).  Chapter 7. 
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costs  should be cons idered  sub jec t ive ly ,   tak ing   In to   account   bo th  

p o s i t i v e -  and negat ive e f f e c t s  o f   a l t e r n a t i v e   w a t e r  uses. 

It i s  i m p o r t a n t - t o   r e c o g n i z e   t h a t   b o t h  economic  and  non-economic 

c r i t e r i a  must be g i ven   exp l i c i t   cons ide ra t i on   I n   eva lua t i ng   wa te r  
uses.  Economics alone  provides  only a ' p a r t i a l  answer t o   t h e  problem 
o f   a l l o c a t i o n ,  as I t ignores a l l   f ac to rs   wh ich   canno t  be  measured i n  
d o l l a r  terms.  For example, eva lua t ion  o f  f i shery   oppor tun i ty   cos ts  
o f  a dam must consider   the economic value  of   commercial   f ishery 
losses.  But  the'  commercial  value  of  f ish does not '   adequately 

measure important non-economic  concerns,  such as the  cole  p layed  by 

subsistence uses o f   t h e   f i s h e r y   I n  ma in ta !n ing   the   t rad i t iona l  

c u l t u r e  o f  native  peoples. '  . Nor are  environmental   factors such  as 
t h e   p o t e n t i a l   e f f e c t s  upon  an  endangered aquatic  species measured i n  

an  economic  assessment. Many o f   t hese   k inds   o f   f ac to rs  can be 
d e f i n e d   I n  economic  terms bu t   a re   Imposs ib le   to  measure i n   d o l l a r  

terms w i th   p resent   techn iques ,  and must the re fo re  be considered 
sub jec t i ve l y .  

To summarize, t h e   v a l u e   o f   w a t e r   I n   a l t e r n a t i v e  uses  must be 

1 determined on an  economic bas is  and i n   r e  
fac to rs .  The economic value o f  a water  use 

terms i s  t he  w i  11  Ingness o f  consumers t o  pay 

pa r t ,  economic values o f  water uses  must  be 

l a t l o n  t o  non-economic 

as measured i n   d o l l a r  

f o r  it. For   the most  
Imputed,  s ince  direct  

marke t   va lues   a re   t yp i ca l l y   no t   a t  hand. A sub jec t ive  eva 
the   pos i t i ve   o r   nega t i ve   ed fec ts  o f -  a water  use upon 

non-economlc f a c t o r s  must a l so  be  completed. 

l u a t i o n  o f  
p r i n c i p l e  

Whi le   subs is tence  f isher ies do not  represent an oppor tun i t y   cos t   f o r  
a l l  water  resource  developments,  they  are  of  considerable  Importance 
i n  many p a r t s   o f  Canada,- p a r t i c u l a r l y   t h e   n o r t h e r n   r e g i o n s .  - See 
Thomas R .  Berger,   Northern  Front ier .   Northern Homeland: The Report 

. o f   t h e  Mackenzie  Valley  -Pipeli.ne  Inquiry,  vol. 1 (Ottawa:  Minister 
o f  Supply and Services Canada, 1977) f o r  an excel lent   d iscuss ion  o f  
the  va lues  assoc iated  wi th   subs is tence  f ishery and hunt ing 
a c t i v i t i e s .  
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0.  The Role  of  Opportunity  Costs i n  Water Management 

Measures o f  t h e   v a l u e   o f   w a t e r   i n   a l t e r n a t i v e  uses, determined  by 

both economic  and  non-economic c r i t e r i a ,   p r o v i d e   t h e   o p p o r t u n i t y  
cost  data  necessary i n  water  resource  planning. Knowledge o f  
oppor tun i ty   costs  I s  e s s e n t i a l   f o r   r a t i o n a l   d e c i s i o n - m a k i n g   i n   a t  

leas t   th ree   a reas   o f  management: 

a. choosing  between  al ternat ive uses; 

b. s e t t i n g   r e g u l a t i o n s ;  and, 

c .   p r i c ing .  

Choice  between a l te rna t i ve   wa te r  uses i s  the  most obvious 

app l ica t ion   o f   oppor tun i ty   cos t   da ta .  For example, since  hydro 

development i s  usua l l y  owned by the   pub l i c ,  a complete  cost-benef i t  
analysls  should be undertaken t o   r e v e a l   a l l   o p p o r t u n i t y   c o s t s .  A 

thorough  analys is   o f   benef i ts   should show t h e   s i z e   o f  power b e n e f i t s  
requ i red  t o  compensate fo r   f i she ry   l osses .  As n o t e d   e a r l i e r  
however,  because o f  public  ownership  of  water  resources some o f  

these  environmental   costs  are  of ten  neglected. It i s  impor tan t   t o  

ensu re   t ha t   t h i s  does no t  happen; assessment o f  oppor tun i ty   costs  
are  impor tant  because they   i nd i ca te  what i s  being  given up. As 

such, they  are  necessary  for   judging  the  re la t ive  mer i t   o f  

a l t e r n a t i v e s  and choosing among them. I n  our example, dam 

construct ion  should  only  proceed i f  b e n e f i t s   a r e   g r e a t e r   t h a n   a l l  
associated  costs. 

E f f i c i e n t   r e g u l a t i o n   o f   w a t e r  usage a l so   requ i res  knowledge o f  

o p p o r t u n i t y   c o s t s .   I n   t h i s  case  they  should  ind icate  the  extent   o f  
the  values t o  be protected. I f  f i s h e r y   v a l u e s   i n  a p a r t i c u l a r  

s t ream  a re   s ign i f i can t   bu t   t he   va lue   o f   t he   s t ream  to   i ndus t r i a l  

users I s  shown t o  be greater,   f rom an  economic p o i n t  o f  view  the 

i n d u s t r i a l  use i s  more des i rab le .  It i s  poss ib le   tha t   th rough 

r e g u l a t i o n   o f   I n d u s t r i a l   a c t i v i t y ,   w a t e r   q u a l i t y  can  be  maintained 

a t  a standard t o  p reserve   the   f l shery .  However, t he   oppor tun i t y  
cos ts   o f  such r e g u l a t i o n  must  always  be  considered. 
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F ina l l y ,   t he   eva lua t i on   o f   oppor tun i t y   cos ts  i s  important i n   s e t t i n g  
pr ices   fo r   water  uses. I n   t h i s  case, opportuni ty  costs  represent 
the  uncompensated losses  borne  by  water  resource owners ( soc ie ty )  

f o r   a l l o w i n g  a pa r t i cu la r   wa te r  use.  Water charges  establ ished on 

the  bas is  o f  oppor tun i ty   costs   would  he lp  to  meet water management 

ob jec t i ves  and make exp l i c i t   t he   resource   l osses   wh ich   resu l t   f r om 

s p e c i f i c  water-based a c t i v i t i e s .  

Subsequent  pages o f   t h i s   r e p o r t   d e v e l o p   t h e   n o t i o n   o f   o p p o r t u n i t y  
costs more f u l l y .  Measurement techniques,  evaluat ion methods,  and 
p o l i c y   a p p l i c a t i o n s   a r e   a l l   i m p o r t a n t   t o p i c s   t h a t   a r e   d i s c u s s e d .  
Underlying  these  discussions i s  t he  need t o   p r o v i d e   f o r   r a t i o n a l ,  

e f f l c i e n t ,   w a t e r   a l l o c a t i o n  and pr ic ing   s t ruc tu res ,   wh ich   a re   o f ten  
l a c k i n g  i n  past and present  water management p rac t i ces .  A set  o f  

gutde l ines  aimed i n   t h i s   d i r e c t i o n  i s  developed as f u l l y  as possible.  
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111. PARAMETERS FOR EVALUATION OF WATER USES 

. A  good  has an economic value when i t s  supply i s   l i m i t e d   r e l a t i v e   t o  

i t s  p o t e n t i a l  demand.  Where resources   a re   ava i lab le  i n  u n l i m i t e d  

supply,   there i s  no compe t i t i on   f o r  use  and i n  economic terms  the 

resources  are  considered  f ree.  However , as  soon  as a l l  demands i n  
e i t h e r   q u a n t i t y   o r   q u a l i t y   c a n n o t  be  met, sca rc i t y   a r i ses ;   wa te r  
therefore,   acqui res a p o s i t i v e  economic value due t o   c o m p e t i t i o n   f o r  

i t s  use. I n  a market system, these  values  (prices)  serve  as  guides 
t o   a l l o c a t i n g   r e s o u r c e s  between a l t e r n a t i v e  uses  by d i r e c t i n g  them 
i n t o   t h e i r   h i g h e s t   v a l u e d  use. 

Un t i l  qu i te   recent ly   water   th roughout  most o f  Canada  was considered 

a f r e e  good.  Abundant suppr l ies   o f   h igh   qua l i t y   water  wi th  few 

competing demands were t h e   r u l e   e x c e p t   i n   s p e c i f i c   l o c a l i z e d  
instances. However, an  increasing  populat ion,  continued  growth o f  

natura l   resource   indus t r ies ,  and  development o f  major  energy  sources 
have l e d   t o   I n c r e a s e s   i n .   t h e  demand f o r   w a t e r   f o r   v a r i o u s  uses  and 
have i n t e n s i f i e d   t h e   p r o b l e m   o f   s c a r c i t y .  As a r e s u l t   t h e  
a l loca t ion   o f   water   resources  between a l t e r n a t i v e  uses  has become  a 

major  issue i n  Canadian  resource management. 

As no ted   ea r l i e r ,  i n  o rder   fo r   resource  managers t o  make r a t i o n a l  

decisions  about  competing  water uses, some n o t i o n   o f   t h e   s o c i a l  
v a l u e   o f   t h e   p o s s i b l e   a l t e r n a t i v e s  i s  necessary. I n   t h i s   r e p o r t   t h e  

primary  concern i s  w i th  economic values  associated wi th  water 
resources and t h e i r   a b i l i t y   t o   p r o v i d e   i n f o r m a t i o n   f o r   w a t e r  

resource management decis ions. 

The purpose o f   t h i s   s e c t i o n   i s   t o   p r o v i d e  a conceptual  framework f o r  

evaluat ing  water  resource uses i n  economic te rms.   F i rs t ,   the   no t - ion  

o f  a perfect ly  compet i t ive  market  system and opt imal  resource 

a l l oca t i on   a re   p resen ted .   Nex t ,   reasons   f o r   t he   f a i l u re   o f   t h i s  

model i n  r e l a t i o n   t o   w a t e r   a l l o c a t i o n   a r e   d i s c u s s e d .  The p r i n c i p l e s  
o f   bene f i t - cos t  assessments, i n c l u d i n g  methods f o r   t h e  measurement 
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o f   s o c i a l   b e n e f i t s   f o r   ' r e s o u r c e   a c t i v i t i e s   a r e   t h e n   I n t r o d u c e d .  
F ina l l y ,   the   concept   o f   oppor tun i ty   cos t  and i t s   a p p l i c a t i o n   t o  
resource  ewaluation i s  emphasized. 

A. The Problem o f  Value 

"Value i s  no t  a pr ,oper ty   o f   ob jects  i n  themselves; i t  i s  
an a t t r i b u t e  we a s s i g n   t o   o b j e c t s .  It i s  not,  then,  the 
i n s t r i n s i c   v a l u e   o f   w a t e r   t h a t   i s   i m p o r t a n t ;  i t  i s   t h e  
va lue  that   people  put  on i t  ( i n   t h a t   m a r g i n a l   a r e a  where 
the  va lues  o f   d i f ferent   commodi t ies - or   ameni t ies - 
compete) t h a t   i s   I m p o r t a n t .  People  must make 
evaluat ions,  and th i s ,   o f   cou rse ,  makes economic values 
a f u n c t i o n  o f  the  other  values one  has  and thus makes It 
r e l a t i v e . * 6  

D i f f e ren t   wa te r  management p o l i c i e s  can  be evaluated  only I f  they 
r e l a t e   t o   t h e  same standard o f  value. I n  other  words the p o l i c i e s  
must  have a common "numeral re"   (any  un i t  common t o   t h e   e n t i t i e s  

being compared) in o r d e r   f o r  them t o  be  compared.  .For  example, t h e  

statement  "three  apples  minus  two  oranges" i s  meaningless. It i s  

meaningless  because i t  poses a re la t ion   ( "minus" )   in   te rms  o f   two 

d i f f e r e n t   p r o p e r t i e s .  However, the  s ta tement   " three  f ru i t   minus  two 

f r u i t "   i s  meaningful; i t  means t h e r e   i s  one f r u i t .   D e n o t i n g  some 

common proper ty ,   the nnumberslf  make sense; w i thout  a common proper ty  

they do not.  Thls,  then, I s   t h e   n u m e r a i r e   p r i n c i p l e .  

A fundamental,  assumption o f  economics i s  t h a t  goods a r e   s u b j e c t i v e l y  

evaluated  by  ind iv iduals  who develop  cons is tent   preferences  for  
var ious  combinat ions  of   these goods. It i s   f u r t h e r  assumed t h a t  

I n d i v i d u a l s  c a n   e v a l u a t e   t h e   m a r g i n a l   s a t i s f a c t i o n , ( o r   u t i l i t y )   o f  

an  increment  of a good  and  compare i t  t o   t h e   m a r g i n a l   s a t i s f a c t i o n  

o f   a l l   . o t h e r  goods. I n  b r i e f ,  i t  i s  assumed t h a t   a l l  goods a r e  

David  Seckler and L.H. Hartman, "On t h e   P o l i t i c a l  Economy o f  Water 
Resources Evaluat ion",  i n  C a l i f o r n i a  Water: A Study i n  Resource 
Hanagement, ed. David  Seckler  (Berkeley and Los Angel'es: U n i v e r s i t y  
o f   C a l i f o r n i a ,  1971), p. 293. 
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r e l a t e d  by the  same :s tandard  o f   va lue  o f ten  re fered  to  as " u t i l i t y " ,  
nsa t i s fac t i on "   o r   "we l fa re " .  

The advantages o f   t h i s  fundamental  assumption become c l e a r e r  i f  we 
consider how a person s e l e c t s  from  the  various  consumption  options 

open t o  him.  Given  a  budgetary  constraint each i n d i v i d u a l  will 
r a t i o n a l l y  choose t h a t  s e t  o f   a c t i v i t i e s   y i e l d i n g   h i m   t h e   h i g h e s t  
u t i l i t y ,   c h o o s i n g  goods  such tha t :  

Hua - Hub Hun ( 1  1 

Pa pb . Pn 
.............. - - - - - 

(where HUa = m a r g i n a l   u t i l i t y   o f  a  and Pa = p r i c e   o f   a )  will 
maximize h l s   u t i l i t y ;   t h a t  i s ,  he will choose  a combination i n  which 

t h e   u t i l i t y   o f   t h e   l a s t   d o l l a r  o f  expendi ture on  each I n d i v i d u a l  

good i s  equal. 

An economlst  observing  the  behavlour o f  any Ind l v ldua l   cou ld  
conclude  only  that  he  had picked a basket   o f   va lued  ob jects   or  
goods; f o r   t h e  economist  has no knowledge of   the  numeraire  which any 
s i n g l e   I n d i v i d u a l  employs i n   d i s c r i m i n a t i n g   t h e   v a l u e   o f  goods 

comparatively. The u t i l i t y ,   t he   s tandard   o f   va lue ,  I s  s t r i c t l y  

sub jec t ive .  However, i f  t h e   i n d i v i d u a l ' s  "means"  had  been I n   t h e  

form o f  money, we would  have  an o b j e c t i v e ,   t h a t  i s ,  an observable 

numeraire.  HanipuTation  of  equation  (1)  reveals  that: 

pb - Hub Pn . Hun ( l a )  

Pa  HUa Pn-1 Hun-1 
- .......... - - - - - 

Thus, t h e   r a t i o   o f   p r i c e s  i s  equal t o  t h e   r a t i o   o f   v a l u e s .  We can 

never  observe re la t i ve   va lues ,   bu t  we can  observe r e l a t i v e   p r i c e s  

and,  as i n   ( l a )  , we can  deduce  an  Isomorphism  between' the   sub jec t ive  

value and the   ob jec t i ve   numera i re   o f   re la t i ve   p r i ces .  The f a c t   t h a t  

an i n d i v i d u a l  i s  w i l l i n g   t o  pay  more f o r  good (a )   t han   f o r  good ( b )  

t e l l s  us t h a t  he values  (a) more than he values  (b). 
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Unfor tunate ly ,   the  analys is   o f  a s i n g l e   i n d i v i d u a l  - a Robinson 

Crusoe economy - i s  a ra the r   s imp l i s t i c   exe rc i se .  An I n d i v i d u a l  

cons iders   on ly   h is  own preferences and h i s  own resources t o  make 

d e c i s i o n s .   . I n  a soc ie ty  o f  many i n d i v i d u a l s   w i t h   d i f f e r e n t   t a s t e s  

and c a p a b i l i t i e s ,  some  way must  be found to   o rgan ize  and coordinate 

a l l  components i n t o  a reasonable  whole. Under c e r t a i n   c o n d i t i o n s ,  

the  market  system does jus t   t ha t .   P r i ces   a re   se t   by   t he   equ i l i b r i um 
o f  demands and supplies.  TheJr movement ns igna lsn  when more o f  one 

k i n d   o f  good I s  needed  and less  o f   another .  These signals,  combined 

w i t h   t h e   p r o f i t   m o t i v e ,  cause  resources t o  move i n  and ou t   o f   t he  

product ion  o f  goods  as demand f o r  them  changes. 

B. Competit ive  Markets and Resource A l l o c a t i o n  
The p e r f e c t l y   c o m p e t i t i v e  model in..modern economic theory i s  bzsed 
on the   suppos i t ion  o f .  an  economic system  comprised of   complete ly  
e f f e c t i v e  and e f f i c i e n t   m a r k e t s .  The bas i c ,   assumpt ions   o f   t h i s  

model a r e   t h a t   a l l   s c a r c e   r e s o u r c e s   a r e   p r i v a t e l y   h e l d   b y  numerous 

owners, t h a t   a l l   r e s o u r c e s   a r e   r e a d i l y   d i v i d e d  between t h e  owners, 

and t h a t  no e x t e r n a l   o r   t h i r d   p a r t y   e f f e c t s   o c c u r   w i t h   r e s p e c t   t o  
any resource  use.  Moreover, a l l  purchasers  of   resources  are assumed 

t o  be p e r f e c t l y   r a t i o n a l  (1.e.  economic  maximizers o f   p r o f i t   o r  
u t i l i t y )   w i t h  no s ing le   purchaser   o r   se l le r   la rge  enough t o  

i n f l u e n c e   t h e   p r i c e   o r   q u a n t i t y   o f  goods transacted. 

Under these  rest r ic t ive  assumpt ions,   the model economy would 
func t i on   comp le te l y   e f f i c i en t l y   i n   a l l oca t i ng   soc ' l e t y ' s   sca rce  
resources. All resources  would be  used f o r   t h e i r  most s o c i a l l y  

desirable  purpose (as determined  by  supply and demand) and u t i l i z e d  

i n  a manner that   would  mlnimlze  costs and maximize  value o f  output. 

.Economic e f f i c i e n c y  would  be  achieved,  meaning t h a t   a l l  unambiguous 

poss ib i l i t i es   f o r   i nc reas ing   soc ia l 'we l l -be ing   wou ld   be   exhaus ted .  

I n  more comprehensible  terms  this means t h a t  under  compet i t ive 
condit ions,  the  market  system and resul tant   pr ices  would  enable 
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consumers t o   i n d i c a t e   t h e i r   r e l a t i v e   p r e f e r e n c e s   f o r   v a r i o u s  goods. 
It also  means t h a t   p r i c e s  would  serve t o   r e f l e c t   r e l a t i v e   s c a r c i t i e s  

o f   a l l   i n p u t s   ( i n c l u d i n g   n a t u r a l   r e s o u r c e s ) .  Thus, pr ices  would 

i n d i c a t e  economic value and would  be t h e   b a s i s   f o r   a l l   p r o d u c t i o n  

and consumption  decisions. I f  a l l  markets f i t  the   compet i t i ve  model 
then a l l  resources  would be d i r e c t e d   t o   t h e i r   h i g h e s t   v a l u e   i n  use. 

An example may h e l p   t o   c l a r i f y   t h i s   p o i n t .  Suppose t h a t   i n  a 

p e r f e c t l y   c o m p e t i t i v e  economy a group  of  businessmen  wanted t o  

develop a s t ream  for   indust r ia l   product ion  purposes.  The 

businessmen  would  consider  the  expected  returns  from  the  production, 
i n  terms  o f   both  quant i ty  and q u a l i t y ,  and  compare i t  t o   t h e   c o s t s  

of  resources  necessary  for  the  project.  Costs  would be ind icated  by 
the  market  value o f  labour, t he  i n t e r e s t  on cap i ta l   and -   t he  p r i c e s  

o f  resources  requi red,   inc lud ing  the  va lue o f  the  resource uses 

which  would be prec luded  or   adverse ly   a f fected.  Thus I f  the  water 

needed f o r   t h i s   o p e r a t i o n  was  owned by other  resource consumers, t he  
businessmen  would be r e q u i r e d   t o  compensate  them. This  might 

requi re   purchasing a  downstream v i l lage 's   domest ic   water   r ights   or  
compensating  fishermen who use the   s t ream  fo r   recrea t iona l  
purposes. Under these  circumstances  the  businessmen  would  only 
under take   the i r   deve lopment   a t   tha t   loca t ion  i f  i t  was the  best  
(most p r o f i t a b l e )   s i t e   f o r   t h e i r   p l a n t ,  and i f  i n d u s t r i a l   p r o d u c t i o n  
was the  most soc ia l l y   va luab le  use of  the  resources  involved.  Since 

the  businessmen  would  compensate a l l  owners o f   t he   requ i red  

resources,  including  the  present  users  of   the  water  supply,   the 

p l a n t  would  only be b u i l t  i f  it provided a n e t   g a i n   t o   s o c i e t y .  

Th is   type  o f   ga in i s  termed a "Pareto  improvementn. The  economy 

would  be a t  a "Pareto optimum" i f  no fur ther   net   ga ins  could be 

rea l i zed   th rough  rea l loca t ion   o f   resources .  

I n   t h e o r y ,  a purely  compet i t ive  market  system  could  resolve a l l  
r esou rce   a l l oca t i on   con f l i c t s .   Un fo r tuna te l y  such a market system, 
w i t h   a l l   t h e   r e s t r i c t i v e   c o n d i t i o n s   i d e n t t f i e d   e a r l i e r ,  does no t  

e x i s t   i n   o u r   s o c i e t y .  A p e r f e c t l y   c o m p e t i t i v e  model i s  on ly  a 
t h e o r e t i c a l  model which  provides an I n d i c a t i o n   o f   t h e  most des i rab le  
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r e s u l t s   ( i n  monetary  terms)  of  using  scarce  resources.  Therefore, 

i t  i s  merely a yardstick  adopted  by  economists t o  measure the  

e f f i c i e n c y  and d e s i r a b i l i t y   o f   r e s o u r c e   u t i l i z a t i o n   o p t i o n s .  

C. The  Causes o f   M a r k e t   F a i l u r e s   i n  Water  Resources 
Water resources do no t   usua l l y  f i t  i n t o   t h e   c o m p e t i t i v e  norms 
o u t l i n e d  above.  There are  a number o f  reasons why the  market  system 
does no t  work i n  water  resource management. Some of  these  reasons 

inc lude ;   l ack   o f   we l l   de f i ned   r i gh ts ,  a user  group composed o f  many 

unorganized  ind iv idual  consumers, e x i s t e n c e   o f   e x t e r n a l i t i e s ,  

ex is tence  o f   ac t i v i t ies   wh ich   a re   no t   marke ted ,  and the  presence  of 

o ther   va lues   re fe r red   to  as existence and opt ion  values. 

Probably the most  impor tant   reason  for   market   fa i lure  in   water  

a l l o c a t i o n  i s  t h e   l a c k   o f   c a r e f u l l y   d e f i n e d   p r o p e r t y   r i g h t s .  
"Comnon property  resource" i s  a techn ica l   te rm  app l ied   to   resources  

such as water, a i r  and  ocean f i s h e r i e s .  These resources have 
h i s t o r i c a l l y  been viewed as " f reen,   i .e .   un l im i ted   supp ly ,  and 
a v a i l a b l e   t o   a l l   u s e r s .  The problem i s  t h a t   w i t h  no owner t o  charge 

a r e n t   f o r   t h e  use of  these  resources, consumers t e n d   t o  use  them as 

i f  they  are  va lue less  wi th  no incent ive   to   conserve .  Air and water 

p o l l u t i o n ,  and the   ove r -exp lo i t a t i on   o f   t he   f i she r ies   a re  examples o f  

problems  associated  with common proper ty   resource^.^ Water i s  
usual ly   admin ls tered by  government agencies, and wa te r   r i gh ts   a re  

genera l l y   a l l oca ted   t o   use rs  by way o f  a permit .  However, l a c k   o f  
we l l -de f ined  r igh ts  o f  ownership means tha t   t ransac t i ons  between 

resource owners  and prospect ive  buyers  are  usual ly  impossible,  

p roh ib i t ing   marke t   so lu t ions  t o  resource  a l locat ion.  

See H. Scot t  Gordon  nEconomic Theory o f  a Common Property  Resource: 
The F i she ry " ,   Jou rna l   o f   .Po l i t i ca l  Economy, A p r i l  1954 f o r  a 
statement  of   the  basic components o f   t h e  problem. 
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A second reason f o r  market f a i l u r e   I n   w a t e r  use i s   t h a t   c e r t a i n   u s e r  
groups  such  as  recreatlonists,  are composed o f  a l a r g e  number o f  

i n d l v i d u a l  consumers who do n o t   f u n c t i o n  as a cohesive  market  uni t .  
These groups o f t e n  compete w i t h . s i n g l e   l a r g e   d e v e l o p e r s   f o r   t h e  use 

o f   t h e  same water  environment.  Transactions  between a group  o f  

i nd i v idua l   use rs  and a large  developer  do n o t   o f t e n   r e s u l t   i n  

optimum a l l o c a t i o n  o f  the  resources I n  ques t i on   s ince   t he   pa r t i es  

a re   no t   equ iva len t   In   te rms  o f   marke t  power. 

A th i rd   depar tu re   f rom  the   compet i t i ve  norm i s  associated w i th  

ex tecna l i t les   resu l t lng   f rom  in te rdependenc ies  i n  water  use. 

E x t e r n a l i t i e s   a r i s e  when one user  creates  unmarketed  posit ive  or 

nega t i ve   s ide   e f fec ts  on other  users. An example  would  be a f a c t o r y  
wh ich   a l t e rs   t he   qua l i t y   o f  a r i v e r  by  using i t  f o r  waste  disposal, 
making  the  water   less  des i rab le  for  downstream  uses  such  as 
recreat ion  or   municipal   water  supply.  The e x t e r n a l i t y ,   i n   t h i s  

case, i s  equal t o   t h e  uncompensated v a l u e   o f   t h e   r e d u c t i o n   i n   t h e  

downstream  use o f   t h e   r i v e r .  

A four th   reason for  m a r k e t   f a i l u r e  i n  water  use i s  t h a t  many water 

resource based a c t i v i t i e s  do no t   en ter   in to   marke t   t ransac t ions .  

Recreat ion  water   users,   for  example; a r e  seldom  required t o  purchase 
t h e   r i g h t s   t o   p a r t i c i p a t e   i n   t h e i r   a c t i v i t i e s .  Because r e c r e a t i o n  
i s   g e n e r a l l y  vlewed  as a common p r o p e r t y   a c t i v i t y ,   t h e r e   a r e  no 
dol lar   values  determined  by  supply and demand w i th   wh ich   t he  
compet i t i ve   marke t   can   a l loca te   resources   to   a l te rna t ive  uses. 

Water  resources  are  f requent ly  associated  wi th  other  values  referred 

t o  as ex is tence and opt ion  value. It has o f t e n  been demonstrated 

t h a t   c e r t a l n  groups i n  soc ie ty   a t tach   s t rong  soc la l   va lues   to  

pa r t i cu la r   na tu ra l   resources  even  though  they may no t   i nd i ca te   t hese  

va lues   th rough  d i rec t  use.  People  obta.ln a sense o f   s a t i s f z k t i o n  i n  
knowing t h a t   w i l d e r n e s s   a r e a s   s t i l l   e x i s t  I n  our   inc reas ing ly  
urbanized  wor ld and wou ld- - fee l  worse o f f  I f  t h i s  was no longer   the 

case. An example i s   t h e   w o r l d - w i d e  campaign t o   p r o t e c t  whales,  even 
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though  most p a r t i c i p a n t s  do n o t   a c t u a l l y   e x p e c t   t o   v i e w  a whale i n  
the   w i ld .   Th is   k ind   o f   behav iour   ind ica tes   tha t   un ique  aspec ts   o f  

the  natural   environment  are  the  source  of   social   values  which,  i n  
many ways, a r e  as  Important as conventional  market  values. These 
have  been  termed  exlstence  values. 

Another  type  of  'non-user  value'  relevant t o  water  resources has 
been i d e n t i f i e d   i n   t h e   l i t e r a t u r e   o f   r e s o u r c e  economics.  Option 

values  are  the  values  that '   people  p lace on hav ing   t he   op t i on   o r  

choice t o   i n c r e a s e   t h e i r   p a r t i c i p a t i o n   i n  a c e r t a i n   a c t i v i t y   a t  a 

fu tu re   da te .  When i r r e v e r s i b l e  developments  are  contemplated, i t  i s  

imperat ive  to   cons ider   the  var ious  resource  use  opt ions  that  will be 

l o s t ,  even  though  the  values .of foregone  options  cannot  be  judged 
w i t h  any c e r t a i n t y  due t o  a lack  o f  knowledge  regardlng  the  publ ic 's 

fu tu re   des i re   to   exerc ise   these  op t ions . '  The p o s s l b i l l t y   t h a t  
. e i ther   ex is tence  va lues  or   0pt io .n   va lues may be  associated w i th  

pa r t i cu la r   wa te r   resources   re i t e ra tes   t ha t   marke t   so lu t i ons   t o   wa te r  

resource  quest ions  are  not   by  themselves  ef f ic ient  ways t o   s o l v e  

c o n f l i c t s .  

D. Water  Resource Management i n   t h e  Absence of Competit ive  Markets 

Because water i s  a common property  resource and no t  amenable t o   t h e  

market  framework, c o n f l i c t s  i n  water  use  must  be  resolved  through 
management instead  o f   compet i t ion.  To a la rge   ex ten t   water  
management depends  on t h e  same k inds   o f   in fo rmat ion  and operates 

w i t h   t h e  same ob jec t ives  as would a market  framework. The basic 
purpose i s  t o  manage water t o  maximize i t s  soc ia l   va lue  I n  use. 

This   genera l ly  means tha t   wa te r  uses  which  are more valuable  should 

take  precedence  over  less  valuable ones. To  make ra t i ona l   wa te r  

resource   a l loca t ion   dec is ions ,   there fore ,  some measure o f   t h e  

economic value o f  water i n   a l t e r n a t i v e  uses i s   e s s e n t i a l .  

See appendlx A f o r  a fur ther   d iscuss ion  o f   non-user   va lues.  

See K .  J .  Arrow  and A.C. Fisher,  "Environmental  Preservation, 
Uncer ta in ty ,  and I r r e v e r s i b i l i t y " ,   Q u a r t e r l y   J o u r n a l  o f  Economics, 
88  (1974). I 
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As ou t l i ned   I n   p rev ious   sec t i ons ,   p r i ces   a re   t he   bas i c   i nd i ca to r   o f  
r e l a t i v e   v a l u e s  i n  a market economy. However, f o r  reasons j u s t  

discussed,  information on p r i c e s   o f   a l t e r n a t i v e   w a t e r  uses I s  

u s u a l l y   n o t   a v a i l a b l e  due t o  a lack   o f   marke t   ac t i v i t y .   There fore ,  

I n  o r d e r   t o   o b t a i n   p r i c e s  as ind ica tors   o f   water   va lues ,  some k i n d  

o f   syn the t ic   es t imat ion   p rocedure  must  be fo l lowed. To est imate  the 

economic wor th  o f   water  uses, " t h e   o b j e c t i v e   i s   t o   s i m u l a t e   p r i c e s  

t h a t  would r e s u l t  had t h e   t e c h n i c a l   l i m i t a t i o n s  been  overcome  and a 

cornpeti t lve  market  could  operate." lo Because these  synthet ic  
p r i c e s   a r e   t o  be  used i n  making  comparisons o f  economic values,  they 
shou ld   fo l low  the  same p r i n c i p l e s  as a market  system. The basic 

concept   under ly ing  the  est imat ion  o f  economic  values i s  t h a t  where 

ownership  of a good i s  no t   he ld  by the   user ,   the   va lue   i s   de termined 

by  what  he  would  be w i l l i n g   t o  pay f o r  i t . The r a t i o n a l e   i s   t h a t  

w i l l i ngness - to - ,pay   re f l ec ts   t he   consumer ' s   w i l l i ngness   t o   f o rego   a l l  
o ther  goods t h a t   c o u l d  be  purchased wi th  t h e  same amount o f  money. 

This measure, therefore,   represents   the minimum soc ia l   va lue   o f   t he  

good i n  question. . .  

H is to r i ca l l y ,   t he   va lue   o f   wa te r  I n  use  has n o t  been e x p l i c i t l y  
considered due t o   l a c k   o f   I n f o r m a t i o n   r e g a r d i n g   p r i c e s .   T h i s  I s  
e s p e c i a l l y   t r u e   f o r   w a t e r  use a c t i v i t i e s  such  as  outdoor  recreation, 

which  are  not   part   of   our  market system. However,  as Ind ica ted  i n  
t h e  example o f   p e r f e c t l y   c o m p e t i t i v e   m a r k e t   a c t i v i t y   g i v e n   e a r l i e r ,  

a water  resource  development  should  only go ahead i f  i t  provides a 

po ten t i a l   Pa re to  improvement, i .e.  i f  the   ga iners  can f u l l y   a f f o r d  

t o  compensate the   l ose rs   f o r   a l l   r esou rces   wh ich   a re   f o regone .  
Therefore, measures o f   t he   resource   va lues   t o  be l o s t  and gained  are 

i m p e r a t l v e   t o  sound economic water management. 

lo R .  Young and L .  Gray,  Economic Value o f  Water:  Concepts  and 
Empir ical   Est imates.   Colorado  State  Universi ty,   Nat ional   Technical  
In format ion  Serv ice,  March  1972, p. 11. 
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Given  economic  values f o r   a l t e r n a t i v e   w a t e r  uses, the  resource 

planner  can  begin t o  make choices and  comparisons. He i s  then i n  a 

p o s i t i o n   t o  measure the   va lues   t o  b e   g a i n e d   o r   l o s t   o f   f o l l o w i n g  

c e r t a i n  management approaches. To r e t u r n   t o   o u r   p r e v i o u s  example, 

suppose t h a t  a c o n f l i c t   o c c u r s  between I n d u s t r i a l  development  and 

f i she ry   p roduc t i on .   A f te r   ob ta in ing  measures ' o f   t h e  -economic value 

o f   bo th   t hese   ac t i v i t i es , '  i t  i s  d iscovered  tha t   a l though  f i shery  
v a l u e s   a r e   s i g n i f i c a n t ,   t h e   v a l u e   o f   t h e   s t r e a m   t o   i n d u s t r i a l i s t s   i s  
g rea ter  and thus  represents a more d e s i r a b l e  use o f   the   resource .  

However, i t  may be possible  through  regulat ing  water  use  by  the 

indus t ry ,   to   ma in ta in   water   qua l i t y   wh ich  will a l l o w   t h e   f i s h e r y  
p roduc t ion   to   con t inue.  By compar ing   the   cos t   o f   cur ta i l ing  

i n d u s t r i a l  uses o f   water  wi th  the  benef i ts  f rom  f l 'shery  product ion,  

It i s  p o s s i b l e   t o   j u d g e   t h e   r e l a t i v e  merl'ts o f  a l t e r n a t i v e  
management opt ions.  

I n  summary, economic  values fo r   water   resource  uses a r e  a basic 
. component o f   ra t i ona l   wa te r  management. Because competit ive  market 

in fo rmat ion  i s  genera l l y   no t   ava i l ab le ,  i t  I s   o f t e n  necessary t o  

s imu la te   va lues   by   es t ima t ing   t he   w i l l i ngness   o f   use rs   t o  pay f o r  
v a r i o u s   w a t e r   a c t i v i t i e s .  When est imat ing  these  values, i t  i s  

necessary t o  account f o r   a l l  water  uses, i n c l u d i n g   t h o s e   a c t i v i t i e s  

such  as recreation  which  are  normally  outside  the  market  framework. 

Non-user benef i t s ,  such  as option  values,  should  also  be  assessed 

even  though  they  cannot  be  r igorously  quanti f ied. 

Given th i s   i n fo rma t ion ,   t he   dec i s ion  maker  can b e g i n   t o  weigh 
interdependencies and t o  assess t h e   v a l u e s   t o  be g a i n e d   o r   l o s t  i n  

a l t e r n a t i v e  ,uses of   the  water   resource.  The o b j e c t i v e   o f   t h i s  

process i s   t o  manage w a t e r   a c t i v i t i e s   t o   p r o v i d e   t h e  maximum 

s a t i s f a c t i o n   o f   s o c i e t y ' s  wants. 

E.  Cost-Benefi t   Analysis 

The p r i n c i p l e s   j u s t   o u t l i n e d   c l o s e l y   p a r a l l e l   t h e   c o s t - b e n e f i t  



- 20 - 

assessment  framework.  Cost-benefit  analysis i s  a t o o l   u t i l i z e d  by 
economists t o   a i d   i n   p l a n n i n g   t h e  use of   publ ic   resources.   A l though 

much o f   t h e   l i t e r a t u r e  i n  cos t -benef i t   ana lys is  has  been devoted t o  
w a t e r   a c t i v i t i e s   ( p r o b a b l y  because i t  i s  such a p reva len t   pub l i c  
i ssue ) ,   t he   p r i nc ip les   a re   re levan t  i n  a l l   p u b l i c   i n v e s t m e n t  
contexts.  

Cost -benef i t   s tud ies  a t tempt   to  measure soc ie ty 's   p re fe rences   fo r  

var ious   resource   a l loca t ions .   Th is  i s  accomplished  by 

systemat ica l ly   compar ing  the  net   benef i ts  o f  a l t e r n a t i v e  uses o f  

resources .   Benef i t s   a re   in te rpre ted  as the  soc ia l   .va lue o f  a 

p a r t i c u l a r   a c t i v i t y   ( o r  good),  and cos ts   a re   t he   oppor tun i t i es  

foregone  o f   us ing  the same resourc.es i n   t h e i r   n e x t   b e s t  
a l t e r n a t l v e .  The o b j e c t i v e  i s  to   p rov ide   resource  managers w i th  

in fo rmat ion   about   the   re la t i ve   va lues   o f ,  and t r a d e o f f s   i m p l i c i t  in, 
a l t e r n a t i v e  uses f o r  a given  resource  base. 

Modern cos t -benef i t   s tud ies   a re  based on the   p remise   tha t   soc ie ty  

has mu l t i p le   goa ls   i nc lud ing  income maximizat ion,   regional  
development,  environmental  qual i ty  as  well  as others.  Some of   these 

g o a l s   a r e   q u a n t i f i a b l e   i n   d o l l a r   t e r m s   w h i l e   o t h e r s   a r e   n o t .  
When analyz ing a p ro jec t   f rom  the   v iewpo in t   o f  economic e f f i c i e n c y ,  
the  approach i s  t o  measure .preferences i n  monetary  terms. I n  
keeping'  w l th  the   p recepts   o f  economic value  which  have been 

p rev ious l y   ou t l i ned ,   soc ie ty ' s   w i l l i ngness - to -pay   f o r  a p a r t i c u l a r  

good ( o r  a wa te r   resource   ac t i v i t y )   i s   cons ide red   t o  be a measure o f  

i t s  gross  social   value. 

11 

I n  order t o  est imate  the net b e n e f i t  a s p e c i f i c  "good"  would 

provide, we must subst ract   the  costs   assoc iated w i th  i t s  

product ion.   Costs  include  the  market  value  of  a l l  labour and 
c a p i t a l  ( 1  .e. t h e i r   o p p o r t u n i t y  costs),'  as we 

l1 Non-income goals  are  d iscussed i n  Appendix A. 

11 as t h e   v a l u e   o f   a l l  
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resource   use   ac t i v i t ies   tha t   wou ld  have  occurred i n   t h e  absence  of 
t he   cu r ren t  use. I n   . o t h e r  words, when eva lua t i ng  a p o t e n t i a l  

development p r o j e c t  i t  i s  necessary to  consider  the  resource  values 

foregone.  General ly,   gross  benef i ts  (or   wi l l ingness-to-pay)  less 

the   soc ia l   oppor tun i ty   cos ts  will equal  the new s o c i a l   b e n e f i t   o f  

t h e   p a r t i c u l a r  good (o r   resource   use   ac t i v i t y ) .  

The na tu re   o f   soc ia l   bene f i t s  can be  more p r e c i s e l y   d e f i n e d   i n  

technica l   terms.   Benef i ts   for   marketed goods are  usual ly   est imated 
on the  bas is   o f   w i l l ingness- to-pay (WTP). Wi l l ingess-to-pay i s  
compr ised  o f   two  d is t inc t   par ts :   to ta l   revenue (TR), o r   t he  sum o f  
a l l  payments.  by consumers t o  purchase  the good ( p r i c e  x quan t i t y ) ,  

and consumer's  surplus (S). Consumer's surplus i s  de f ined as the  

f ree  va lue  obta ined by a l l  consumers who would be w i l l i n g   t o  pay 
more than  the   marke t   p r ice   fo r   the  good i n  questlon.  Total  revenue 

i s made up o f   b e n e f i t s   i n   t h e   f o r m   o f   r e n t  ( R )  and p-roducer 's 
surplus ( P ) ,  a long  wi th   the  costs   o f   product ion ( C ) .  A lgeb ra i ca l l y ,  

t h i s  i s :  

WTP = S + TR 

TR = R + P + C  

WTP = S + R + P + C  
Net   Socia l   Benef i t  = WTP - C = S + R + P 

For  purposes  of  evaluation,  the  usual  approach  for a marketed good 

i s  to   es t imate   g ross   benef i t s  as t h e   t o t a l  revenue  from new 

product ion  ( the  expected  pr ice  mul t ip l ied by the  quant i ty  produced) 
a long  w i th  a  measure o f   t h e  change i n  consumer's  surplus. I n  most 
s i t ua t i ons ,  where t h e   p r i c e   o f   t h e  good i s  changed o n l y   s l i g h t l y ,  
the  consumer's  surplus i s  ignored. 

There  are many steps to   cos t -bene f i t   ana lys i s  and  numerous p i t f a l l s  

i n v o l v e d   i n  i t s '  app l i ca t ion ;   these  i ssues   a re   too   ex tens ive   to  be 
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sumnari zed here. l2 The purpose  o f   th is   d iscuss ion I s  t o   p o i n t   o u t  
t ha t   cos t -bene f i t   s tud ies   a re  a systematic way t o  compare  economic 
values i n  water  resource  planning. As a g e n e r a l   r u l e   b e n e f i t s   f o r  
marketed goods are  determined  by  wi l l ingness-to-pay, and p r o j e c t s  

(or   water   resource  uses)   are  cons idered  soc ia l ly   benef ic ia l   on ly  i f  
t h e   o p p o r t u n i t i e s   t o  be gained  can compensate f o r   o r   a r e  more 

va luab le   than  the   oppor tun i t ies   to -  be l o s t .  Thus cos t -benef i t  
s tud ies  are a l og i ca l   ex tens ion   o f   t he  use o f  economic values i n  
water management. 

F. Property  Rights and Evaluat ion 

As might be expected,   dec is ions  regard ing  proper ty   r ights   can have  a 

ma jo r   e f fec t  on the   va lua t i on   o f   a l t e rna t i ve   resource  uses, 
e s p e c i a l l y  f o r  non-marketed a c t i v i t i e s .  It i s  Imperat ive  therefore 

t h a t   t h e i r   s i g n i f i c a n c e  be c la r i f i ed   be fo re   p roceed ing   f u r the r .  

A simple example may be the  best  way t o   i n t r o d u c e   t h e   r e l e v a n t  

issues. Suppose we have a w i l de rness   r i ve r   va l l ey   t ha t   cou ld  be 
a l l o c a t e d   t o   e i t h e r   o f  two  competing  uses,  mining  or  wilderness 

recrea t ion .  l3 What i s  the  proper measure of   resource  oppor tun i ty  
cos ts   a r i s ing   f rom a choice  between  these  two  mutual ly  exclusive 

a c t i v i t i e s ?  The mining company's value  should be equ iva len t  no 

matter how proper ty   r igh ts   a re   ass igned.  l4 That i s  t h e  firm would 

l2 See E.J. Hishan,  Cost-Benefit  Analysis  (London:  Allen and  Unwin, 
1971) f o r  a thorough  in t roduc t ion   to   the   i ssues  and techniques  of 
cos t -benef l t   ana lys is .  
A lso  usefu l  i s  Verne  Loose,  ed., Guidel ines  for   Benef i t -Cost  
analysis,  Environment and  Land Use Comni t tee  Secretar ia t ,   V ic tor ia ,  
1977. 

l3 This example i s  borrowed,  as are  the  theoret ica l   concepts  f rom J.V. 
K r u t i l l a  and A.C. Fisher,  The' Economics of  Natural  Environments 
(Baltimore:  John.Hopkins  Press,  1975). pp.  28-32. 

l4 This presumes tha t   t he   m in ing  company I s   o n l y   m o t i v a t e d  by p r o f l t ,  
and ob ta ins  no u n q u a n t i f i e d   b e n e f i t s   i n   t e r m s   o f   q u a l i t y   o f   l i f e ,  
outdoor  amenties,  etc.,  from i t s  industry.  Independent  placer  mines 
probably do no t  f i t  i 'n to  t h i s  mold, so t h e  example i s  perhaps more 
appropr ia te   to   la rge   min ing   corpora t ions .  
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either buy the r1ght.s to mining,  or sell them  to  recreationists,  for 
an  amount  equal to  the net value ' It could  obtain  from  the  ore 
deposit, i.e. total  revenues  less all  costs. But for  outdoor 
recreation  (or  amenity uses), the  value is  not uniquely  determined 
and will vary with  the  assignment of property rights. If the  mlning 
company  has  the  initial  rights,  the  value  to  recreationists  would be 
measured by their  collective  income-constrained  willingness-to-pay 
for  recreation, or the  amount  they  would pay to buy out  the 
company's property rights. However, if the  recreationists hold the 
initial rights,  the  recreation  value of the  area is determined by 
the  unconstrained  mlnlmum  amount of compensation required to  make 
them  as  well  off if they  lose  their  recreation activity. This  value 
is determined by the  price  which  would  induce  recreationists  to sell 
the  area  to  the  mining  company. . 

In formal  economic .terms, these  alternative  valuation  concepts 
correspond  to  different  measures of consumer's surplus. The  query 
"What  would  you pay to  purchase  the  rights  to use?" is a measure o f  

compensating  variation consumer's surplus,  while "What compensation 
would  you  require to  forego  present use?" measures  equivalent 
variation  consumer's  surplus.  For  ease of discussion,  the 
approaches  can  be  termed  nwlllingness-to-payn  and  "required 
compensation'', respectively. As Hlshan  Indicates,  these  two 
measures  correspond to  alternative  states of ownership  for a 
particular good. 15 

In general,  these  two  measures of value will not be the  same  for 
non-marketed uses of a resource. Budget  constraints  as  well  as high 
transactions  costs  between  numerous  users,  reduce  the  ability of 
consumers of amenity  resources to pay large sums. Economic  theory 
indicates  that  the  income  or  wealth  effect  normally  results In 

l 5  E.J. Hishan,  Cost-Benefit  Analysis  (London:  Allen  and  Unwin, 1971). 
Chapter 48. 
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required  compensation be.lng higher  than  wi l l lngness-to-pay. 

Moreover, t he   l lm i ted   emp i r i ca l   I n fo rma t ion   co l l ec ted  i n  s tud ies 

a t t e m p t i n g   t o  measure  values f o r   r e c r e a t i o n  have shown tha t   requ i red  

compensation i s  i nvar iab ly   la rger   than  w i l l i ngness- to -pay .  

The assignment o f   p roper t y   r i gh ts   cou ld   p rove   t o  be a major 

determinant  of   values when ana lyz ing   a l t e rna t i ve   , resource ,  
a c t i v i t i e s .  As o u t l i n e d   i n   t h e   P a r e t o   o p t i m a l i t y   c r i t e r i a ,   r e s o u r c e  
development projects  should  only  proceed i f  the   po ten t i a l   ga ine rs  
c o u l d   a f f o r d   t o  compensate a l l   l o s e r s ,   i n c l u d i n g   t h o s e  whose cur ren t  

r e s o u r c e   a c t i v i t i e s  would  be  impaired. I f  l os t   na tu ra l   resource  

values  are measured  as the  cornpensation  required  for  .users t o  

re l i nqu ish   t he i r   p roper t y   r i gh ts ,   t hese   va lues  will be much grea ter  

than i f  measured  by wi1l.ingness-to-pay. 

Since we are  deal ing  wi th   publ ic ly-owned common property  resources, 
p r iva te   lega l   ownersh ip  does n o t   e x i s t  and r igh ts   a re   de termined 
( e i t h e r   i m p l i c i t l y   o r   e x p l l c l t y )   t h r o u g h  management decisions  by 

publ ic  agencies.  Some wr i t e rs ,   no tab ly   H ishan ,   K ru t i l l a  and Fisher,  
make  a case f o r   a s s i g n i n g   p r i o r i t y   i n   p r o p e r t y   r i g h t s   t o   n a t u r a l  

resource uses   wh ich   a re   less   des t ruc t ive ,   par t i cu la r ly  when 

i r r e v e r s i b l e  developments  are  contemplated. I n  o ther  cases, 

i m p l i c i t   p r o p e r t y   r i g h t s  have  been  assigned t o   e x i s t i n g   r e s o u r c e  

users , l6 a prac t ice   wh ich   normal ly   con fers   h igher   va lues   to  
e x i s t - i n g   r e c r e a t i o n   o r   a m e n i t y   r e s o u r c e   a c t i v i t i e s   i n  a p a r t i c u l a r  
a rea. 

The des igna t ion   o f   p roper t y   r i gh ts   f o r   wa te r  uses i s ,  therefore,   an 

important  determinant I n  the   a l l oca t i on   o f   t he   wa te r   resource .  It 

l6 See Canadian  Resourcecon  Ltd.,  HcGregor  Diversion  Project  Resource 
Evaluat ion,  B.C. Hydro  and Power Author i ty ,  Vancouver,  1978, f o r  an 
example of   appl ied  a t tempts  a t   incorporat ing  requi red  compensat ion 
measures Into  water  resource  planning. 
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i s  general ly  agreed  that  required  compensation i s   t h e  more 
appropr ia te measure f o r   w a t e r   r e s o u r c e   a c t i v i t i e s  now enjoyed  by  the 
users.  This means t h a t   t h e  change i n  well-being  experienced  by a 
water  user,  preempted  by an a l t e r n a t i v e  use, would be equal t o   t h e  
d o l l a r  amount r e q u i r e d   t o  make him as w e l l . , o f f  as before.  This 

approach i s  i n  keeping  with  water  law, where p r i o r i t y   o f   r i g h t s   i s  

based on the  chronology  o f  use. 

C l e a r   r u l e s   f o r   t h e   a l l o c a t i o n   o f   p r o p e r t y   r i g h t s .  i n  resource 

eva lua t ion   s tud ies  have no t   ye t  been formulated. ' However , 
because d i f fe rences  between  wil l ingness-to-pay measures  and requi red 

compensation  measures may be very '   large,  i t  i s  necessary t o   p r o v i d e  

a r a t i o n a l e   f o r   t h e i r  use. The approach  followed  here i s  t o   p o i n t  
out   the  condl t lons  necessary  to   just i fy   requi red  compensat ion as t h e  
appropr ia te measure o f   bene f i t s   assoc ia ted  w i th  a s p e c i f i c  

. a c t i v i t y .  Moreover,  because o f  empirical  problems  associated w i th  

est imat ing  the  value  of   required  compensat ion,  most s t u d i e s   e i t h e r  
s k i r t   t h e   i s s u e   o r   r e s o r t   t o   w i l l i n g n e s s - t o - p a y  measures. I n  any 

case, i f  ex is t ing   resource   users   a re  assumed t o -   h o l d   i m p l i c i t  

p r o p e r t y   r i g h t s   t o   t h e i r   a c t i v i t i e s ,   e s t i m a t e s   o f  compensation 
required  form.  the  appropr iate measure of   benef i ts .   For   comnerc ia l  
a c t i v i t i e s  such as i n d u s t r i a l  and municipal   water uses, requi red 
compensation  should  produce  about  the same r e s u l t s  as 

wi l l ingness-to-pay and  have  no r e a l   e f f e c t  on r e l a t i v e   v a l u e s  

"compiled  by  the  two  methods. However, f o r   r e c r e a t i o n   u s e r s  such  as 
boaters,  f ishermen and wi lderness  enthus iasts ,   the  va lue  o f   requi red 

compensation  compiled  by t h e  two methods cou ld   be   subs tan t i a l l y  

d i f f e r e n t .   S i m i l a r l y ,  and o f   p a r t i c u l a r   i m p o r t a n c e   i n   n o r t h e r n  

Canada, t h e   v a l u a t i o n   o f   n a t i v e   s u b s i s t e n c e   a c t i v i t i e s   c o u l d  be - 

h igh l y   I n f l uenced  by t h i s  approach t o   p r o p e r t y   r i g h t s   f o r   w a t e r  

a c t i v i t i e s .  

17' See John  Dales,  "Land,  Water,  and  Ownership",  Canadian Journal   o f  
Economics  and P o l i t i c a l  Science, 1968 f o r  a d iscuss ion   o f   p roper ty  
r i g h t s   a l l o c a t i o n  and the i r   impor tance i n  water  resource management. 
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The problems w i t h  measures fo r   requ i red   compensa t ion   a r i se   i n  

a t tempt ing   to   ob ta in   empi r i ca l   es t imates   o f   va lue .  I n  the   nex t  

sec t i on   t hese   d i f f i cu l t i es   a re   d i scussed   a long  w i th  methods 

developed to   es t imate   the   ne t   soc ia l   va lues   assoc ia ted  wi th  resource 
a c t i v i t i e s .  

G. Methods f o r   E s t i m a t i n g  Values o f  Water Uses. 
Economic eva lua t ion   o f   water  use i s  e s s e n t i a l l y  an  attempt t o  

measure the   ne t   soc ia l   ga in   p rov ided  by a p a r t i c u l a r   a c t i v i t y .  Net 
gains  are  def ined as the  gross economic benefi ts  produced  by  the 

a c t i v i t y ,  .minus a l l  costs,  where cos ts   inc lude  the   oppor tun i t ies  

foregone  o f   not   us ing  the  resource i n  i t s   n e x t   b e s t  use. Fo l low ing  

the   p r i nc ip les   d i scussed   ea r l i e r  and when p r o p e r t y   r i g h t s   a r e   n o t  

a l l oca ted ,   soc ie ty ' s   w i l l i ngness - to -pay   f o r  a good i s  considered a 
measure o f  I t s  gross b e n e f l t s .  

Trans lat ing  these  concepts  in to   do l lar   est imates i s  s t r a i g h t f o r w a r d  

f o r  a good which i s  convent ia l ly   bought  and so ld and i n  the  market 
system. The marke t   p r ice   t imes  the   quant i t y   so ld   represents   g ross  
bene f i t s   wh i l e   cos ts   a re   ca l cu la ted  as the  market  value  of a l l  

requi red  inputs .  A few  water  uses  (notably  comnerclal   f isher ies) 

can  be evaluated on t h i s   b a s i s ,   b u t  most o ther   water   re la ted  
a c t i v i t i e s   e x i s t   o u t s i d e   t h e   m a r k e t  framework.  Therefore, a  number 

of   techniques have  been  developed t o   s y n t h e s i z e  economic va lues   fo r  

non-marketed  goods.  Most re levant   to   cur ren t   water   i ssues   a re  

al ternat ive  cost   valuat ion  technique,  techniques  measur ing 

w i l l i ngness- to -pay   fo r   recrea t ion ,  and techniques  measuring  required 

compensation. These are  discussed  below. 

1. A l t e r n a t i v e  Cost  Valuation 
A l t e r n a t i v e   c o s t  as a measure o f   b e n e f i t s  has  been  discussed 

ex tens ive ly  I n  economic l i t e r a t u r e .  l8 I n  t h i s   c o n t e x t ,  

l8 See f o r  example, Peter 0. Steiner,  "The Ro le .   o f   A l te rna t ive   Cos t  i n  
P r o j e c t  Design and Se lec t ion" ,   guar te r lv   Journa l   o f  Economics, 79 
(1965).  pp. 417-430. 
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. "a l te rna t i ve I i   r e fe rs   t o  a d i f f e r e n t  means of   accompl ishing  the 
same end. The approach i s  use fu l  where t h e r e   e x i s t s  more than 

one way t o   p r o v i d e  an equ iva len t   quan t i t y   o f   t he  same good. 

I n  general, i t  i s  much e a s i e r   t o  measure the  costs   o f   anyth ing 
t h a n   t o  measure the  benef i ts   accru ing  f rom them. Indeed t h i s  
assumption  results  from  the  success as w e l l  as t h e   f a i l u r e   i n  

b e n e f i t  measurement. Bene f i t  measurement i s  d i f f i c u l t  and t ime 

consuming,  and should be undertaken  only when required. Where 
d i r e c t   e s t i m a t i o n   o f   v a l u e   a t   t h e   m a r g i n   p r o v e s   d i f f i c u l t ,   t h e  

cos t   o f   the   nex t   bes t   a l te rna t ive   p ro jec t   p rov ides  a means o f  

est imating  consumer's  wi l l ingness-to-pay. 

I n  some cases a l t e r n a t i v e   c o s t s   s u b s t i t u t e   f o r   b e n e f i t s ,   i n  

others  they  provide  upper limits o f   b e n e f i t s  and i n  still others 
they  prov ide minimum t a r g e t   l e v e l s   t h a t   b e n e f i t s  must reach  for  

the   cho ices   tha t  have t o  be made.  The problem I s  complicated 
because  a s p e c i f i c  proposed  publ ic   pro ject  may have var ious 

a l te rna t ives .   For  example, 'a dual   purpose  publ ic   pro ject  may 

have a s i n g l e   p u r p o s e   p u b l i c   a l t e r n a t i v e   t o  each  purpose, i t  may 

have  a var ian t   dua l   purpose  pub l i c   a l te rna t ive   o r  i t  may have 

p r i va te   a l t e rna t i ves   t o   e i t he r   o r   bo th   pu rposes .  These 

a l t e r n a t i v e s  may be e q u i v a l e n t   i n   q u a n t i t y ,   q u a l i t y  and 

d i s t r l b u t i o n  o f  services,   or   they may d i f f e r .  Furthermore,  the 
condit ions  under  which a s p e c i f i e d   a l t e r n a t i v e   a c t i v i t y  will 
a c t u a l l y  come i n t o   o p e r a t i o n  i f  t h e   s p e c i f i c   p u b l i c   p r o j e c t  i s  

not  undertaken will vary.' 19 

A p r i v a t e   a l t e r n a t i v e  

p r o j e c t  i s determi ned 

c o s t s ,   a v a i l a b i l i t y   o f  

a l t e r n a t i v e s ,   e x p l i c i t  

t o   t h e   s e r v i c e s   o f  a s p e c i f i c   p u b l i c  

presumably,  by a t t e n t i o n   t o  revenues, 

c a p i t a l  , etc .  Where the re   a re  no v i a b l e  

o r   I m p l i c i t ,   a l t e r n a t i v e   c o s t  has  no r o l e  

l9 Steiner,  op. c i t . ,  p. 418. 
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15 

t o   p l a y  and t h e r e   i s  no s u b s t i t u t e   f o r  showing b e n e f i t s   t o  be a t  
l eas t   equa l   t o   cos ts  i n  j u s t i f y i n g  government  action. 

I f  t h e   o n l y   a l t e r n a t i v e   t o  a government p r o j e c t   i s  some other  

p u b l i c   p r o j e c t ,  a comparison, o f   cos ts  may e l i m i n a t e   a l l   b u t  one 

p r o j e c t .  The b e n e f i t s   a t t r i b u t a b l e   t o  a s p e c i f i c  government 

a c t i o n  will be l i m i t e d  by t h e   c o s t s   o f   a l t e r n a t i v e  government 

a c t i o n ,   b u t   t h a t   l i m i t a t i o n   n e i t h e r  limits t h e   b e n e f i t s   n o r  does 

i t  avo id   the   necess i ty   o f  showing  absolute  mer i t   (benef i ts  
greater   than  costs) .  

Where  a v i a b l e   p r i v a t e   a l t e r n a t i v e   e x i s t s  and will be a c t i v a t e d  

i n  the  absence o f  ,government act ion,  I t s  costs  do s u b s t i t u t e   f o r  
benef i t s .  I f  the  output   or   product   f rom  the  two  a l ternat lves i s  

t h e  same, then  the  gross  benef i ts  are  equal ,  i n  which  case  the . 
cos t   sav ings   o f   the   bes t   p roduc t ion  method  over  the  next  best 

poss ib i l i t y   ' I nd i ca tes  i t s  n e t   s o c i a l   b e n e f i t s .   I n   t h i s  case, 

d i r e c t   b e n e f i t  measurement is unnecessary  and  comparative  costs 
provides  necessary and su f f i c i en t   cond i t i ons   f o r   cho ice .   Wh i le  
" t h i s   c o n d i t i o n  will n o t   o f t e n  be  met, the  range . o f  
circumstances i n  which a s u b s t a n t i a l   p a r t   o f   t h e   b e n e f i t s  will 
accrue i n  any  case i s  l a r g e r  and i n  these  circumstances 

comparat ive  cost   p lays a p o t e n t i a l l y   s i g n i f i c a n t   r o l e   i n   t h r e e  

ways: f i r s t l y ,  i n  narrowing  requi red  benef i t  measurement t o  

incremental   benef i ts,   which may be much e a s i e r   t o  measure than 

to ta l   benef i t s ;   second ly  i n  providing  ( though  not  necessary) 

cond i t ions   fo r   cho lce   w i thout   benef i t   measurement , tha t  may apply 

t o   a . s i g n l f i c a n t  number o f  cases; t h i r d l y  i n  p rov id ing   t a rge t  

l e v e l s   o f   b e n e f i t s   t h a t  must  be  found t o   j u s t i f y  a p r o j e c t . "  20 

2.  Est imat ing  Wl l l lngness- to-pay  for   Recreat ion 

Growing demand f o r   r e c r e a t i o n ,  and aesthetic  enjoyments i s  

2o Steiner,  op. c i t . ,  p. 418. 
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increas4ng  the  value  of   those  resources  which  can  provide them. 

Changing  values ca l l   f o r   con t i nu ing   ad jus tmen ts  i n  resource 

a l l o c a t i o n   t o   b e t t e r   s a t i s f y   t h e   v a r y i n g  wants  and preferences 

o f  consumers. 

Recreat ion  resources  possess  three  d is t inct   va lue components - 
exchange  value,  option  value and ex is tence  o r   p reserva t ion  
value. Exchange value i s  t ha t   va lue   wh ich   resu l t s   f rom  d i rec t  

consumption  by  present  users. It i s  comnonly  measured by  the 

area  beneath  imputed demand curves  which  represent  the 

consumer's  wi l l ingness-to-pay  for   the  service.   Opt ion  value i s  

t h e  amount tha t   r i sk   ave rse   i nd lw idua ls ,  who are  uncer ta ln   about  

f u t u r e  demands f o r   t h e   s e r v i c e ,   a r e   w i l l i n g   t o  pay t o   r e t a i n   t h e  

o p t i o n   o f  consuming the   se rv i ce  I n  the  fu ture.   Ex is tence  va lue 
represents   that  amount t h a t   I n d i v i d u a l s  who a r e   c e r t a i n   n o t   t o  
use t h e   r e s o u r c e   a r e   w i l l i n g   t o  pay f o r   t h e  knowledge t h a t   t h e  
resource will be  preserved  or  bequeathed t o   f u t u r e   g e n e r a t i o n s .  
I n  a t t e m p t i n g   t o  measure the   va lue   o f  a recrea t iona l   resource  i t  
I s  des i rab le  t o  use  methods  which f u l l y   c a p t u r e   a l l   t h r e e  

associated  values. 

Techniques t o  i m p u t e   t h e   w i l l i n g n e s s   o f   r e c r e a t i o n i s t s   t o  pay 

f o r   t h e i r   a c t i v i t i e s  have  been developed  by  resource  economists 

over   the   las t   two and a h a l f  decades. Despi te t h i s  p e r i o d   o f  

ra ther   in tens ive  research,  no f u l l y   s a t i s f a c t o r y  method f o r  
determining  values has evo lved .   Th i s   f a i l u re  i s  a t   l e a s t  
p a r t i a l l y  due t o   t h e  non-homogeneous na tu re   o f   rec rea t l on  
experiences,.  where d iverse  'products"   are 'consumed" on a 

p a r t i c u l a r   o u t i n g  and a l s o  due t o   i n c o n s i s t e n c i e s  i n  t h e  methods 

employed . 

P r e d i c t i v e l y ,  measures of   wi l l ingness-to-pay  should  proceed  f rom 

a  demand curve.  Given a demand schedule f o r   s p o r t s   f i s h i n g ,   t h e  

benef i t s   f rom such  an a c t i v i t y  can r e a d i l y  be ca lcu la ted  as t h e  
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t o t a l   ' a r e a  under  the demand curve. The area  under  the  curve 

measures t h e  amount  consumers would be w i l l i n g   t o  pay t o  
ma in tadn  the   oppor tun i ty   to   acqu i re   the   g iven   un i ts   o f  
recrea t ion   p roduc t  and i s  an   appropr ia te   gu ide   fo r   soc ia l  
choice.  Although  the  assumptions  of a c o n s t a n t   m a r g i n a l   u t i l i t y  
o f  income  over  the  relevant  range and u t i l i t y   m a x i m i z a t i o n   a r e  

necessary f o r   t h i s   d e f i n i t i o n ,   t h e y   g e n e r a l l y  do n o t  pose 

p r a c t i c a l   d i f f i c u l t i e s .  Most  exp,endltures f o r   r e c r e a t i o n ,   f o r  

example, represent  only  smal l  amounts o f   t h e   t o t a l  income o f  any 

s i n g l e   I n d i v i d u a l .  

An output  value measured  by a compe . t i t i ve   p r i ce   equa ls   t he   t o ta l  
area  under  the demand curve when t h e  demand curve  over  the 
relevant  range i s  comp le te l y   ho r i zon ta l .   Th l s   I s  t h e  usual  case 

i n  competit ive  markets and i s   t he   p r imary   reason   p r i ces  

adequately measure the   va lue   o f   ou tpu ts   o f  most  commodities. 

The I n d i v i s i b i l i t y   o f   n a t u r a l   r e s o u r c e  developments,  however, 

may be s u f f i c i e n t l y   l a r g e   i n  comparison to   t he   re levan t   marke t  

and make  a s ingle  pr ice  meaningless  as a measure of   va lue.   Th is  

necessi tates  measur ing  the  area  under  the demand curve. The two 

measures, t h e   s i n g l e   p r i c e  measure  and the  area  under  the  curve, 
a r e   n o t   i n c o n s i s t e n t   b u t   a r e   r e a l l y  measures o f   t h e  same t h i n g  
under d i f f e r e n t  market  c i rcumstances.  Since  recreat ionists  are 

o n l y   r e q u i r e d   t o  pay a nominal amount f o r   s p o r t   f i s h e r y  

l i c e n c e s ,   n e a r l y   a l l   s o c i a l   b e n e f i t s  will be i n  the   f o rm  o f  

consumer's  surplus,  with l i t t l e   o r  no t o t a l  revenue  benef i ts.  

There a r e   d i f f i c u l t i e s   I n   e s t i m a t i n g  a demand c u r v e   f o r  an 

a c t i v i t y   o r   s e t   o f   a c t i v i t i e s   w h i c h   a r e   n o t   s o l d  i n  t h e  
marketplace.  Techniques  which  have been developed t o  Impute 

these  p r lce-quant i t y   re la t ionsh ips  can  be d i v i d e d  on the   bas is  
o f  methodology I n t o  two  groups:  approaches  which  use some 

measure o f   t r a v e l   c o s t s   o r   t r a n s f e r   c o s t s ,  and  approaches  which 
employ d i rect   surveys.  
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The bas ic   p remise   o f   the   t rave l   cos t  method I s   t h a t  an 

i n d i v i d u a l ' s   w i l l i n g n e s s   t o   i n c u r   c o s t s   i n   t r a v e l   i s   r e l a t e d  t o  

his   wi l l ingness- to-pay,  and t h e r e f o r e  a measure o f  h i s  minimum 

v a l u e   f o r   r e c r e a t i o n   a t  a p a r t i c u l a r   s i t e .  Data I s  c o l l e c t e d  on 

or ig in ,   expend i tu res ,   f requency   o f   v is i t s  and d i s tance   o f  

t r a v e l l e r s   f r o m  a r e c r e a t i o n   s i t e .   T h i s   . i n f o r m a t i o n   i s   t h e n  
used t o  impute a demand c u r v e   f o r   t h e   a c t i v i t y .  I n  general i t  
has  been f o u n d   t h a t   r e c r e a t i o n i s t s   v i s i t i n g  any p a r t i c u l a r   s i t e  
will decrease wi th  increases i n  d is tance and assoc ia ted   t rave l  

costs.  21 The area  under  the  derived demand curve  approximates 
a wi l l ingness-to-pay and the   va lue   o f   t he   spec i f i c   oppor tun i t i es  

af forded. Any ex te rna l   bene f i t s   t ha t   acc rue  as a r e s u l t   o f   t h e  

p rov i s ion   o r   p rese rva t i on   o f  a s i t e  would  have t o  be  added, and 
the   va r iab le   cos ts   o f   p rov id ing   t he   se rv l ces   o f   t he   s l t e   wou ld  

have t o  be  substracted t o  reach a ne t   f i gu re   o f   t he   va lues  

a f fo rded   o r   t he  economic b e n e f i t s   o f  such  an  investment. 

I n t r o d u c e d   i n i t i a l l y  by  Clawson, t h e   t r a v e l   c o s t  method  has  been 

u t i l i z e d  i n  many rec rea t i on   s tud ies  . However, I n   s p i t e   o f  
i t s  wide  use,  there  are s t i l l  many problems I n   i t s   a p p l i c a t i o n .  

22 

Some o f   t h e  more important ones a r e   o u t l i n e d  below. 

a. When r e c r e a t i o n i s t s   t r a v e l   t o  a p a r t i c l u l a r   a r e a   t h e y   o f t e n  

p a r t i c i p a t e  i n  a  number o f   a c t i v i t i e s   d u r i n g   t h e i r   s t a y .  
Therefore, i t  may be  erroneous t o  assume t h a t   a l l   t r a v e l  
cos ts   were   i ncu r red   f o r   t he   so le   pu rpose   o f   pa r t i c i pa t i ng   I n  

a r e c r e a t i o n a l   a c t i v i t y .  

21 It has  been  suggested t h a t   t h i s   i s   n o t  an en t i re ly   reasonab le  
assumption.  For a sumnary o f   t h e  argument see Nico las Coomber and 
A s i t  K. Biswas,  Evaluation o f  Envi ronmenta l   In tangib les (New York: 
Geneva Press,  1972),  pp. 20-21 and p. 24. . 

22 Marion Clawson  and  Jack L .  Knetsch,  Economics o f  Outdoor  Recreation, 
John  Hopkins  Press,  1966. 
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b. The composi t ion  of   the  base  populat ion will vary  across  the 
regions where r e c r e a t i o n i s t s   o r i g i n a t e .  O f  p a r t i c u l a r  

concern i s  t h e   v a r i a t i o n  I n  reg iona l  income. 

c. The a v a i l a b i l i t y   o f   o t h e r   r e c r e a t i o n a l   a c t i v i t e s  will vary 

across  regions. 
d .   There  are  d i f ferent   k inds  o f   costs   encountered when 

t r a v e l ' l i n g   t o  a recreat ional   area. It i s   d i f f i c u l t   - t o   p u t  a 

monetary - value on such f a c t o r s  as the   cos t   o f   t ime  and 

d e s i r a b i l i t y   o f   t r a v e l .  

Desp i te   t hese   apparen t   d i f f i cu l t i es ,   t he   t rave l   cos t  method I s  

po ten t la l l y   the   bes t   techn ique  fo r   accura te   es t imates   o f  

recreaf t ion  benef i ts .  Numerous case  studies have  developed  and 
r e f i n e d   t h e   t e c h n i q u e   t o   i n c l u d e   t i m e   c o s t s  and s u b s t i t u t e  

a c t i v i t i e s .  A s  yet,  no s i n g l e  method  has  gained  general 
acceptance  but   wi th   cont inued  work  s ign i f icant  advances a r e  

foreseeable. 

23 

The d i r e c t  survey  method tack les   the   eva lua t ion   p rob lem by 
ask ing   rec rea t i on i s t s  how they  would  respond t o   p a r t i c u l a r  

s i tuat4ons.   Typica l ly ,   the  re ferent   group i s  queried  as t o   t h e  

maximum amount they  would  be will I n g   t o  pay ra ther   than 

d iscont inue  us ing  the  resource (or, as d iscussed  la te r ,   the  
compensation  required i n  o r d e r   t o   f o r e g o   r i g h t s   t o  use  the 

resource). 

The survey  method  has t h e   d i s t i n c t  advantage o f   d i r e c t l y  
add ress ing   t he   pa r t i cu la r   resource   ques t i on   a t  hand through  the 

use o f   spec i f i c   ques t i ons .   Separa t i ng   rec rea t i on   ac t i v i t i es  and 
s i t e s  4s n o t  a problem, when u s i n g   t h i s  approach. 

23 For an exce l len t   d iscuss ion   o f   these see J .  Gibson, "Recreat ional  
Land Use', i n  The Va lua t ion   o f   Soc ia l  Cost,  ed.  David W .  Pearce 
(London: A l l e n  and Unwin, 1978).  pp. 68-96. 
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" I f  the  researcher  wishes t o  develop  an economic 
v a l u e   f o r   s k i i n g  on a speci f ic   mounta in   dur ing a 
ce r ta in   pe r iod   o f   t he   yea r ,  he  need o n l y   i d e n t i f y   t h e  
a c t i v i t y  4n the   ques t ionna i re .   Another   d is t inc t  
advantage i s   t h a t   t h e   d i r e c t   s u r v e y  method i s   t h e  
only  (approach)  which  captures  option  values.n24 

Three  bas ic   cr i t ic isms o f  t he   d i rec t   su rvey  method are: 

a .   quest ions  are  o f ten so hypo the t i ca l   t ha t  i t  i s  d i f f i c u l t   o r  

impossib le   to   receive  meaningfu l  answers; 

b. gamemanship on the   par t   o f   the   respondents  may cause  them t o  
b i a s   t h e i r  answers;  and 

c.  high  survey  costs. 

The f irst t w o  o f  these  problems  can  be  reduced  or  eliminated  by 

a p roper ly   des igned  survey .   Obv ious ly ,   the   re l iab i l i t y   o f   the  
r e s u l t s  depends on how ser lously  respondents  take  the game and 

how accura te ly   they   perce lve   the   a l te rna t ives  (It I s   h e l p f u l  i f  

these can  be l i m i t e d   t o   s i t u a t i o n s   w i t h - w h i c h   t h e y   a r e   f a m l l i a r ,  
or   which  have  smal l   deviat ions  f rom them,  and i f  back-up 

in fo rmat ion  such  as f i l m s ,  recordings, models  and  photographs 

are  used).  As well,  respondents  can  be  encouraged t o   g i v e   t h e i r  

answers ser ious  considerat ion,   by  explaining how t h e i r  answers 

will be  used. 25 

3.  Estimating  Required Compensation 
The on ly  method avai lab le  to   est imate  compensat ion  va lues I s  t h e  

d i r e c t  survey  technique. As o u t l i n e d  above, the   re fe ren t   g roup 

i s  quer ied on t h e  amount o f  compensation  required t o  make them 

as w e l l   o f f  i f  t h e y   f o r e g o   t h e i r   r i g h t s   t o   t h e   c u r r e n t   r e s o u r c e  

use.  This.approach has t h e   d i s t i n c t  advantage o f   f l e x i b i l i t y  i n  

24 W. S i n c l a i r ,  The Economic and Soc ia l   Impact   o f   the  Kemano I 1  
Hydroe lec t r i c   Pro jec t  on Br i t i sh   Co lumbia 's .   F ishery  Resources, 
F isher ies  and Harine  Service,  Department  of  the  Environment, 1976, 
p. 8. 

25 W. S i n c l a i r ,  op. c i t .  
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scope  and  freedom t o   i d e n t i f y   a c t i v i t i e s .   V a l u a t i o n  problems 

can  be  defi'ned as narrowly as, "the  compensation  required  by 
N a t i v e   I n d i a n s   . t o   o f f s e t   t h e   l o s s   o f   s u b s i s t e n c e   f i s h e r y " .  

Moreover, wl th  proper  technique,  the  survey  approach  can  at  

l eas t   pa r t i a l l y   cap tu re   va lues ,  such as option  value,  which do 

n o t  s tem  f rom  d i rect  use. 

Problems inherent  i n  t h i s  approach l i e   i n  formu 
which . can r e a d i l y  be  grasped,  and  which 

l a t i n g   q u e s t i o n s  
fos te r   ser ious  

well-considered  responses  by  the  sample  group. I n  the   pas t  

these  prob1ems.have'proved  formidable; a  number of   s tud ies  which 

have  attempted to  est imate  compensation  values  have had 

d i f f i c u l t i e s  i n  drawing  conclusions  f rom  the  data  col lected. 
For example,  Brown  and Hamock's  work  deal ing  wl th  migratory 

waterfowl  remarked  that   their   surveys  for   required  cornpensat lon 
m e t  w i th  some reslstence, and t h e i r   r e s u l t s  were 

questionable. " A s tudy   by   S inc la i r   f o r   t he   F i she r ies  and 
Marine  Service  attempted t o   c o l l e c t   d a t a  on requi red 

compensation f o r   s p o r t   f i s h i n g   i n  waterways a f fec ted   by   the  

Kemano I 1  p r o j e c t   I n  B r i t i s h  Columbia. He apparent ly  could  not  

make use o f   t h e   s u r v e y   r e s u l t s   i n   h i s   r e p o r t  because the  users 

surveyed t y p i c a l l y   o b j e c t   t o   i n f e r e n c e s   t h a t   t h e y   s e l l   t h e i r  

r e c r e a t i o n   r i g h t s .  , 
27 

Gordon  and  Knetsch"  have looked  a t   d i f fe rences  between. the  
l eve l   o f   requ i red   compensa t ion   f o r   pa r t i cu la r   ac t i v i t i es ,  
compared to   w i l l l ngness- to -pay  mea'sures f o r   t h e  same 
a c t i v i t i e s .  Drawing on t h e  works o f  Hamnock and  Brown, S l n c l a l r  

26 J. Hamnock and G. Brown, Jr.,  Waterfowl  and  Wetlands: Toward 
Bioeconomic  Analysis  (Baltlmore:  John  Hopklns  Press, 1974). 

27 W. S i n c l a i r ,  op. c i t .  

28 I. Gordon  and J. Knetsch,  Consumers' Surplus Measures  and t h e  
Eva lua t ion   o f  Resources, Discussion  paper, 75-5-13, Department o f  
Economics  and Comnerce,  Simon Fraser   Univers i ty ,  1977. 
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as w e l l  as  research  by Gordon, the  authors  conc lude  that  

required  compensation was c o n s i s t e n t l y  many t imes  greater   than 

w i l l i ngness- to -pay .   T rad i t iona l  economics a t t r i b u t e s   t h i s  
occurrence t o  "income" or  "wea l th "   e f fec ts ,   ye t   t he   resu l t s  
i n d i c a t e  much la rge r   d i f f e rences  i n  value  than  would be expected 
from  that  source  alone. 

I n  summary, d i rect   surveys  to   estab l ish  requi red  compensat ion 

va lues   have   t he   d i s t i nc t   advan tages   o f   f l ex ib i l i t y  and  ease o f  
spec i f i ca t ion   fo r   d iverse   env i ronmenta l   i ssues .  Howeyer, 

previous works  have  had l i m i t e d   r e s u l t s ,  due t o   t h e   r e a c t i o n s   o f  

respondents to   hypothet ica l   quest ions.   Empir ica l   .ev idence 
suggests t h a t  compensation  values  could be many t imes  greater 
than  wi l l ingness- to-pay  va lues  for   the same a c t i v i t y .  

H. Other Methods t o  Estimate Water  Values 

A number o f  other '   techniques have  been developed to   es t ima te   t he  

value o f  benef i t s   assoc ia ted  wi th  t h e  use of  water  resources. 

Al though  general ly  less  useful   than  those  discussed i n   t h e   p r e v i o u s  
sect ion,   they  are  wor th  not ing.  

1. Residual   Imputat ion 

When a p r o j e c t   a f f e c t s  a product   input ,   thereby  lower ing 
produc t ion   cos ts ,   benef i t s   accrue   to  consumers i n   t h e   f o r m   o f  

l ower   f i na l   p roduc t   p r i ces  and t o  owners o f   f a c t o r s   o f  

p r o d u c t i o n   i n   t h e   f o r m  o f  increased  returns.  To evaluate  these 

e f fec ts   genera l l y   requ i res  a complex analy.sis o f  the  supply  and 

demand cond i t i ons   f ac ing   t he   a f fec ted   f i rms .  However, i n  
cer ta in   spec ia l ized  c i rcumstances,   the  analys is   can  be  great ly  

s i m p l i f i e d .  , I f  i t  can  be assumed tha t   ou tpu t   p r i ces ,   cos ts   o f  
labour and mater ia ls   a re   unaf fec ted  and t h a t  new f i rms  cannot 
en ter   the   indus t ry ,   then an  increase i n  t h e   f i r m ' s  income  can  be 

used  as a measure o f   t he   p ro jec t ' s   bene f i t s .   Res idua l  
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2. 

i m p u t a t i o n   i s   t h e   r e s i d u a l   r e m a i n i n g   a f t e r   t h e   c o s t s   o f   a l l  

other  resources  are  deducted  f rom  the  total   value  of   product lon 

( i ncome) . 

This  technique i s  most o f t e n   a p p l i e d   t o   a g r i c u l t u r a l   i r r i g a t i o n  

p r o j e c t s .  It i s  p a r t i a l l y   j u s t i f i e d  i f  the   a f fec ted   f a rm 

outputs   are  on ly  a s m a l l   f r a c t i o n   o f   t h e   t o t a l   s u p p l y   o f  

ag r i cu l tu ra l   p roduc t .  However, the   assumpt lon   o f   l im i ted   en t ry  
o f  new f i r m s  may be less   va l id .   G iven  su f f i c ien t   t ime,  new 
f i r m s  could  enter  the  market,   thereby  Increaslng  input  pr ices 

and decreasing  output  prices.  Therefore,  this  approach  might 

serve  on ly   to   est imate  shor t - term  benef i ts ,   s ince  over   t ime 

increases i n  income t o  any firm may be completely  eroded. A 

fu r ther   p rob lem i s  t h e   d l f f i c u l t y  i n  ass tgn ing   p r i ces   t o   o the r  

resources  which  lack  market  prices  (unimproved  land, management 

and r lsk-bear lng  serv ices,  and fami ly   labour ) .  

Property  Values 
An a l t e r n t i v e  method o f   eva lua t ing   in tang ib les   assoc ia ted  w i th  a 
p u b l i c  good i s  t o  examine p r o p e r t y   v a l u e   d i f f e r e n t i a l s .   I n  

f a c t ,  ClawsonZg  argues t h a t   t h e   f u l l .  assessment o f   t h e  
economic va lue   o f  a r e c r e a t i o n a l   r e s o u r c e   o r   f a c i l i t y   i n c l u d e  

increments i n  land  value as w e l l  as ne t   user   benef i t s .  However, 

i n  u s i n g   t h i s  method, care must  be exerc ised  to   avo id   doub le  

count ing;   benef i ts  can be over  est imated t o   t h e   e x t e n t   t h a t  
landowners  are  counted as v i s i t o r s  and  revenues  from  sales t o  

p a r k   v i s i t o r s   a r e   d i s t r i b u t e d   t o   t h e   v a l u e   o f   t h e   l a n d .  

"The thes is   under ly ing  t h i s  approach  has  been t h a t   t h e   s e r v i c e  

f l ow   f rom a p iece   o f   res iden t ia l   p roper t y  depends no t   on ly  on 

t h e   q u a l i t y  and f a c i l i t i e s   o f   t h e   p r o p e r t y ,   b u t   a l s o  on t h e  

q u a l i t y  and f a c i l i t i e s   o f   t h e   s u r r o u n d i n g  neighbourhood 

29 Marion Clawson  and  Jack  Knetsch.  Economics o f  Outdoor  Recreation 
(Bal t imore: John  Hopklns  Press,  1966). p. 283. 



- 37 - 

environment. 30 Higher  property  values,  then,  .can  serve t o  
r e f l e c t   i n t a n g i b l e   b e n e f i t s .  

There are   bas ica l l y   two methods f o r   s i n g l i n g   o u t   t h e   i n f l u e n c e  

of   env i ronmenta l   qual i ty  on property  values. The f i r s t   i s   t h e  
w i t h  and w i thout  approach. The problem w i th  t h i s  method i s   t h a t  

the  data  requirements  are  exceedingly  h igh. A more .cornonly  

employed  approach i s  econometric  analysis. However, t h i s  method 

requi res  the  unreal is t ic   assumpt ions  that   land  rents   are  a lways 

i n   e q u i l i b r i u m .  There i s   a l s o   t h e   p r o b l e m   o f   s e p a r a t i n g  

.p roper t y   va lues   i n to   i t s   va r ious  components. I f  t h i s  separat ion 
i s   n o t  done proper ly  i t  can  lead t o  e r roneous   resu l t s .   .F ina l l y ,  

the  data  requirements  of  the  econometric  approach may -be  as h igh  
or  higher  than  those  encountered i n  any wi th  and w i thout  
analys is .  

Land value  increments,  therefore, do no t   p rov ide  a use fu l   bas is  

for es t ima t ing   t he   i n tang ib le   bene f i t s   assoc ia ted   w i th  

water -based  recrea t iona l   ac t i v i t ies  and water  supply  projects,  

nor  can  they be eas i l y   i n teg ra ted   i n to   t he   p lann ing   p rocess .  

3. Standard Uni t  Values 

An approach o f t e n  used i n   s t u d i e s   o f   w i l l l n g n e s s - t o - p a y  i s  t o  

employ  average  values f o r   a c t i v i t y  days.  Values  derived I n  

s tud ies o f  s i m i l a r   a c t i v l t i e s   a t  comparable s i t e s   a r e   m u l t i p l i e d  
by the  number o f   a c t i v i t y .  days  pursued i n   t h e   s t u d y   a r e a   t o  

approximate  user  benefi ts.  This  approach  suffers  serious 

conceptual weaknesses, i n  t h a t  i t  f a i l s   t o   r e c o g n i z e   d i f f e r e n c e s  
i n  va lues  he ld  by  users,   neglects   the  re la t ionship between p r i c e  

30 Roy W. Bahl,  Stephen P. Coelen;  and Jeremy J .  Warford, "Land Value 
Increments as a Measure o f   t h e  Net  Benefi ts  of  Urban Water  Supply 
Pro jec ts   in   Deve lop ing   Count r ies" ,  i n  Government  Spendins  and  Land 
Values,  ed. C. Lowel l   Harr lss  (Madison:  Universi ty o f  Wisconsin 
Press,  1973),  p. 20. 
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and demand  for  an activity', and is dependent  upon  the  similarity 
.between  sites and activities. In spite of these  shortcomings, 
this  approach is often  employed  for  determlnlng 
willingness-to-pay values. Reasons  for its use  are  usually  a 
lack of time or funds, or because  the  quality of results  are not 
likely to be signlflcantly  improved  through  a  more  rigorous 
approach. 

4. Gross  Expendltures  Method 
This  method  assumes  that  recreation  has  a  value  which is at 
least equal to  the  total  expenditure  made by consumers in 
persuit of their  recreation  experience.  Most  often it is 
adopted to Impress potential investors on the  size of gross 
consumer  expenditures, but it  is inadequate  for  investment 
decisions because: 
a. it reflects only the  total  amount  spent  on  recreation and 

not the net value of a  particular  recreation  opportunity; 
and, 

b.  it includes  secondary  benefits in addition  to  primary 
benef i ts. 

"If we  use only the  gross  expenditure  data  for  an  evaluation of 
primary  benefit, we can  come to-stupid conclusions  like 'the 
further  away  the  fish  are,  the  harder and more  expensive it is 
to get  there,  the  more  they  are worth'." 31 

The  technique .can be refined by substracting  supply  costs  from 
gross  expenditures.  While  this Is an  improvement, it still only 
eliminates  the  first problem. Furthermore,  these  expenditures 
are  a  reflection of the  various  services  associated  with  a 

31 Ingemar  Norling,  "Economic  Evaluation of  Inland Sport Fishery", 
Technical  Report No. 7, European Inland  Fi.sheries Advisory 
Comnission Rome, 1968, p. 6. 
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recreation  facility and  not o f  the  value of the  recreational 
opportunity. 

Finally,  the  expendlture  method Is appllcable  only  to 
non-resident  consumption,  as  residents  are  assumed  to  contribute 
no direct  economic  return  for  partlcipatlon (in the  absence o f  

water-based  recreatlon  they  would  probably spend their  money on 
other activities). 
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IV. PARAMETERS FOR EVALUATION SPECIFIC WATER USES 

Previous  sect ions  have  out l ined some  common methods f o r   e s t i m a t i n g  
resource   va lues .   A t ten t i on   i s  now focused on the   fac to rs   wh ich  
determine  the economic value  of   water i n  s p e c i f i c  uses. No attempt 

i s  made t o  measure actual   oppor tun i ty   costs   assoc iated w i th  s p e c i f i c  

wa te r   con f l i c t s   bu t   - f ac to rs   wh ich   de te rm ine   t he   va lue   f o r   t he  

a c t i v i t i e s   a r e   p o i n t e d   o u t .  

The basic  approach  that  should be  used i n  evaluat lng  .spec l f lc   water  
uses  can  be  summarized  as fo l lows:  

a. Choose the  most appropr iate  evaluat ion  technlque on t h e  
bas is  o f  ava i l ab le   i n fo rma t ion  and the   na ture '  o f  t h e  

a c t i v i t y .  
b .   U tS l l ze  t h i s  technlque  to   est imate economlc value i n  t h e  

base  year. 
c.  Estimate how t h i s   v a l u e  wlll change i n  the   fu tu re ,  on the  

basis  of   increased  use or t h e   e x p e c t a t i o n   t h a t   t h e   r e l a t i v e  
v a l u e   o f   t h e   a c t i v i t y  wlll change. 

d. Calculate  the  present  d iscounted  value  to  determine  the 

t o t a l   v a l u e   o f   t h e   a c t i v i t y .  

I n   t h i s  paper  no  attempt i s  made . t o  go beyond t h e   i n l t l a l   s t e p   s i n c e  

the  purpose i s  t o   i d e n t i f y  approaches t o   d e t e r m i n i n g  economic 
b e n e f i t s   r a t h e r   t h a n   d e f i n i t i v e   e v a l u a t i o n s   o f   a l t e r n a t i v e  uses. 

However, issues  which  have  bearing on Steps  b-d w i l l - b e   d i s c u s s e d  on 

occasion. 

A. Hydroe lec t r i c  Power Development 

.Hydroe lec t r i c  development I s   l i k e l y   t o   r e s u l t   i n   t h e   . c r e a t ' i o n   o f  

s ign i f i can t   oppor tun i t y   cos ts  as  development o f  a r i v e r ' s  power 

p o t e n t i a l   i s   g e n e r a l l y  synonomous w i th  abrupt and la rge   sca le  
changes i n  ' regional ,  economic, s o c i a l ,  and environmental 
cha rac te r i s t i cs .   Th i s   sec t i on  will sketch   ' the  major i ssues  Invo lved 
i n  t h e   e v a l u a t i o n   o f   h y d r o e l e c t r i c   a c t i v i t i e s .  
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Economic assessments o f   h y d r o e l e c t r i c   p r o j e c t s   t r a d i t i o n a l l y  

eva lua te   benef i t s  on the   bas i s   o f   t he   cos t   o f   ach iev ing   t he  same 

power output   f rom  the  next   best   a l ternat ive  source.  It i s  assumed 

t h a t  demand fo r   t he   i nc remen ta l  power a t   t h e   a n t i c i p a t e d   s e l l i n g  

p r i ce   ex i s t s .   S ince  consumer's d e s i r e   i s   f o r   i n c r e a s e d  power 

p roduc t ion ,   the   g ross   benef i t s   o f   two  p ro jec ts   wh ich   supp ly  

i d e n t i c a l  amounts o f  power are  equal ,  and t h e   n e t   b e n e f i t s   o f  any 

one pro jec t   a re   the   sav ings  i n  costs. 

To ca lcu la te   t he   ne t   va lue   o f  a h y d r o e l e c t r i c  development i t  i s  

fur ther  necessary  to  deduct  resource  opportuni ty  costs  f rom  the  cost  
sav ings  over   the  next   best   a l ternat ive.  The oppor tun i t y   cos ts   o f  a 

h y d r o e l e c t r i c  development will be s p e c i f i c   t o   i t s   p a r t i c u l a r  

l o c a t i o n  and design. A s  a r e s u l t ,  a formal assessment o f   p r o j e c t  
b e n e f i t s  and costs,  including an eva lua t ion  of a l l  income  and 

non-Income values  that   might  be l o s t ,  I s  requ i red .   In fo rmat ion   fo r  

th is   ana lys is   wou ld  come f rom  de ta i led   eng ineer ing  and  environmental 
assessments o f   p ro jec t   impacts ,  as w e l l  as analyses  o f   the 
a n t i c i p a t e d  changes i n  resource uses  and  socio-economic fac to rs .  

Losses assoc ia ted   w i th   hyd roe lec t r i c  developments, i n  some cases, 

includes  reduct ions i n   r e c r e a t i o n ,   f i s h e r y  and- w i l d l i f e   r e s o u r c e s .  

Development o f   h y d r o e l e c t r i c   p l a n t s   i s   l i k e l y   t o   a l t e r   t h e  

recrea t iona l   w i lderness   exper ience  assoc ia ted   w i th   t rave l  on f r e e  

f l o w i n g   r i v e r s .  However, t h e   c r e a t i o n   o f   r e s e r v o i r s  can  provide new 

recrea t ion   oppor tun i t ies   a l though i t  r e s u l t s  i n  a s h i f t  i n  user 

c lass  eg. f rom  wi lderness canoe en thus ias ts   to   motor   boat  owners  and 
water   sk iers .   Reservoi rs  may a lso   lead   . to  changes i n  the   va lue   o f  

adjacent  lands.  Decisions  regarding  the  assignment  of  property 
r i g h t s ,  and t h e   l e g a l   s t a t u s   - a f f o r d e d   p r i o r  uses, a r e   l i k e l y   t o  
g r e a t l y   a f f e c t   f i n a l   e s t i m a t e s   o f   n e t   p r o j e c t   b e n e f i t s .  The issue 

o f  e v a l u a t i o n   f o r   r e c r e a t i o n   f i s h e r i e s ,  and w i l d l i f e   o p p o r t u n i t y  

costs  are  discussed  elsewhere i n  thi's chapter. 
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If. there   a re   la rge   inc reases  i n  the   supp ly   o f  power f rom  the 

cons t ruc t i on   o f  a h y d r o e l e c t r i c   p r o j e c t ,   t h e  use o f   t he   nex t   bes t  

a l t e r n a t i v e   c o s t s   f o r   v a l u i n g  power will tend t o  over-estimate 
b e n e f i t s .   I n  t h i s  case, I t would  be  necessary t o  measure no t   on l y  
the pr ice   a t   wh ich   the   Inc reased  quant i t y   wou ld  be so ld  , b u t   a l s o  ' 

the  Increased  consumer's  surplus  of I t s  purchasers. 

8. Water S u m l y  and P o l l u t i o n   C o n t r o l  

For   mun ic ipa l ,   Indus t r ia l  and  waste  d isposal   uses,  the  benef i ts  of  

water  use  can  be  defined as the  cost   sav ings  over   the  next   best  

a l ternat ive  whlch  would meet water  requirements. Thus, t h e   b e n e f i t s  

o f   mun ic lpa l   water   supp l ies   a re   essent ia l l y   the   t ranspor ta t ion   cos t  

savings  of   obtaining  water  f rom  the  nearest   source. Assuming t h a t  
a l t e rna t i ve   sou rces   a re   ava i l ab le ,   i ndus t r i a l  use bene f i t s   a re  

I d e f i n e d   i n   t h e  same manner . B e n e f i t s   o f   I n d u s t r i a l  uses  must  be 
ad jus ted   t o   accoun t   f o r   oppor tun i t y   cos ts   f o regone   o f   a l t e rna t i ve  

- u s e s ,   p a r t i c u l a r l y   f i s h e r i e s .  

. 32 

-b 

I n   t heo ry ;   bene f i t s   o f   us ing   wa te r   f o r   was te   d i sposa l   cou ld  be 

d e f i n e d   i n   t h e  same manner. 33 M u n i c i p a l i t i e s  and i n d u s t r i e s  
d e r i v e   d i r e c t   b e n e f i t s   f r o m   u s i n g   r i v e r s   f o r  waste  disposal. These , 
benef i t s   a re   equa l   to   the   cos ts   o f   the   nex t   leas t   expens ive  method 

32 I f  no t ,   t hen   t he   bene f i t s   o f   wa te r   f o r   I ndus t r i a l  use  would  be  the 
n e t   b e n e f d t s   o f   t h e   a c t i v i t y   a f t e r   a l l   o t h e r   c o s t s  and  scarce 
resources  are compensated. 

33 The most d i r e c t  means of   determining.  water  value i n  waste 
a s s i m i l a t i o n   I s   t o   e s t i m a t e   t h e   . r e l a t i v e  damages assoclated w i th  
va r ious   wa te r   qua l i t y   l eve l s .  The benef i t s   f rom  water  used f o r   f l o w  
augmentation  are  taken t o  be the  assoc iated  reduct ion I n  c o s t s   o r  
damages.  However, i t  i s  e x t r e m e l y   d i f f i c u l t ,  i f  no t   imposs ib le ,   t o  
est imate a l l   f a c t o r s  i n  t h e  damage funct ion.  

See R. Young,  6. Radosevlch, S.L.  Gray  and K .  Leathers, 'Economic 
and Ins t i t u t i ona l   Ana lys i s   o f   Co lo rado  Water Q u a l i t y  Management", 
Colorado  State  University,  Completion  Report  Series No. 61, March, 
1975,  Chapter 3 f o r   d i s c u s s i o n   o f   t h e  damage funct ion.  
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o f  waste  disposal  or  treatment. By imposing  ef f luent  t reatment 
standards  society has  decreed tha t   t he   bene f i t s   o f   mee t ing   t he  

standards  exceed  the  treatment  costs. Thus the   bene f i t s   o f   mee t ing  

ef f luent   s tandards  are by d e f i n i t i o n   s o c i a l l y   d e s i r a b l e .  When 

standards  are  not   set ,   the  benef i ts   o f   water   d isposal   are  def ined as 
the   sav ings   rea l i zed   over   a l te rna t ive  means, eg. r e c y c l i n g   e x i s t i n g  

supp l ies ,   t ranspor t ing  o f  wastes t o  a f u r t h e r   s i t e .  These b e n e f i t s  

must  be adjusted  to   account   for   oppor tun i ty   costs  imposed on o ther  

uses. 

I r r i g a t i o n  

Given  the   lack   o f   compet i t i ve   p r ice   in fo rmat ion ,   the  most comnon 

techn ique   f o r   assess ing   t he   va lue   o f   wa te r   f o r   i r r i ga t i on  i s  using 
residual   imputat ion.   This  approach measures t h e   d i r e c t   b e n e f i t s   o f  
an i r r i g a t i o n   p r o j e c t  by the   i nc rease   i n   ne t   f a rm income. Accepting 

t h e  somewhat un rea l i s t i c   assumpt ion   o f   f i xed   supp ly ,   t h i s  i s  

equiva lent   to   the  area  under   the  producers demand curve  for   water  

and thus i s  a  measure o f  will ingness-to-pay. I n   o r d e r   t o   c a l c u l a t e  

t h i s   v a l u e  i t  i s  necessary t o   f o r e c a s t   t h e  change i n   a g r i c u l t u r a l  
output   (exc lud ing  those  which  are  a lso  inputs)   resul t ing  f rom 

i r r i g a t i o n .   T h i s  I s  done us ing '   "w i th "  and ."wi thoutH  analysis,  

comparing s i m i l a r  farms i n  te rms  o f   so i l ,   c l imate ,   e tc . ,   bu t  

a p p l y i n g   d i f f e r e n t  amounts o f   i r r i g a t i o n   w a t e r .  The r e s u l t i n g  
p r i ces  o f  the  farm  products,   provide  est imates  of   the  gross  value. 

Sumning these  f igures,  and deduct ing  the  input   costs  and the  

oppor tun i ty   costs   o f   foregone  water  uses, y ie lds   t he   va lue   o f   t he  

ne t  change i n   a g r i c u l t u r a l   o u t p u t  due t o   i r r i g a t i o n .  

Al though  th is  technique  suf fers  f rom  the  conceptual   problems 

mentioned  previously, i t  nevertheless  remains  the  most  appropriate 

method f o r   c a l c u l a t i n g   t h e   b e n e f i t s   f r o m   i r r i g a t i o n ,  1.e. the  value 
o f   w a t e r   i n  use. When pro ject ing  crop  va lues,  however, one must 
cons ide r   t he   ava i l ab i l i t y   o f   marke ts   f o r   t he   i nc reased   ou tpu t .  The 

expansion  o f   agr icu l tura l   product ion made poss ib le  by i r r i g a t i o n  i s  
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o f  no value i f  the   add i t iona l   quant i t y   cannot  be  sold. As w e l l ,  any 

subsidies made ava i l ab le   t o   f a rmers   shou ld  be  deducted  from  the 

b e n e f i t s   a t t r i b u t a b l e   t o   i r r i g a t i o n .  

Secondary b e n e f i t s   a t t r i b u t a b l e   t o   i , r r i g a t i o n   p r o j e c t s   a r e   l e s s  
easi ly  determined.  Examinat ion  of   increased  sales t o  farmers and 
purchases  from them,  as w e l l  as t h e   r a t i o   o f   i n c r e a s e d   n o n - f a r m   t o  
increased  farm  earnings,  can  provide  an  Indicat ion  of   the  impact  of  
t h e   p r o j e c t  on t h e  economy.  Such estimates, however, are  on ly   rough 

i n d i c a t o r s  and a r e   l i k e l y   t o  be d i f f i c u l t   t o   c a l c u l a t e   p r i o r   t o  

p r o j e c t  development. 

D. Transpor tat ion 
Benef i ts   assoc iated w i th  nav iga t ion  use o f  waterways a r e   e q u a l   t o  
the   cos t   sav ings   rea l i zed   over   the   nex t   bes t   a l te rna t ive  means o f  

t r a n s p o r t i n g  goods. Any  new sources o f   sh ipp ing   revenue  a t t r ibu tab le  

t o  improvement i n  water   t ranspor tat ion  routes  should  a lso  be 
included. 

Water t r a n s p o r t   i s   i n e x p e n s i v e   r e l a t i v e   t o  most o ther  modes o f  

sh ipp ing goods.  Furthermore,  the  opportunity  costs  associated  with 
water   t ranspor ta t ion   a re   smal l ,   s ince   few  a l te rna t ive  uses  need t o  

be foregone. With the   poss ib le   excep t ion   o f   assoc ia ted   r i ve r  
improvement  programs, nav iga t iona l  uses  do n o t   ( I n   c o n t r a s t   t o  

hydroelect r ic   developments)   resul t  i n  major  Impacts  on  other 
resource  uses. 

E. Flood  Control  34 

F l o o d   c o n t r o l   b e n e f i t s   a r i s e  whenever a water   p ro jec t   serves   to  

' prevent   phys ica l   proper ty  damage and losses   o f  income  due t o   f o r c e d  

34 See David  Reid,  Revelstoke  Project-Benefi t-Cost  Analysis, B.C. Hydro 
and Power Author i ty ,  May 1976, f o r  an e x c e l l e n t  example o f   a c t u a l  
f l o o d   c o n t r o l   b e n e f i t   e s t i m a t i o n .  
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idleness. Development o f  a h y d r o e l e c t r i c  dam, f o r  example, may 
regu- la te   r i ver   f lows and prevent  f loods  which accompany high  water 

l eve l s   du r ing   t he   sp r ing  and e a r l y  sumner. A b e n e f i t ’   o f   t h e  
p r o j e c t ,   i n   a d d i t i o n   t o   . a n y  power product ion,  i s  t he   reduc t i on  i n  
costs  associated w i th  annual   f looding.  Physical   propert ies i n  the  

f loodpla in   area  would  increase i n  value and the  insurance  costs   o f  

homeowners and businesses  would  decl ine.   Flood  control   structures,  

such  as  dykes,  .would  no  longer b e .  needed, so the   labour  and 

m a t e r i a l s   p r e v i o u s l y   t i e d  up i n   t h e i r   c o n s t r u c t i o n  and  maintenance 

would  be  freed  for  use  elsewhere i n  t h e  enonomy. Product ive 

a c t i v i t i e s  on t h e   f l o o d p l a i n  would  no  longer be c u r t a i l e d ,  and t h e  
increased  production  would  serve t o  boost  regional  income  and 

employment. O f  course ,   ca lcu la t ion   o f   the   ne t   benef i t s   assoc ia ted  
w i t h   f l o o d   c o n t r o l  must take   in to   account  any a d d i t i o n a l   c o s t s   o f  
the  des ign and cons t ruc t ion  o f  t h e   f l o o d   c o n t r o l  works. 

F. F isher ies  

Fishery  resources  provide a d iverse  economic b e n e f l t   t o  Canadians. 

I n  var ious   par ts   o f   the   count ry   f i sher ies   resources   suppor t  
commerical f i she r ies ,   bo th   res iden t  and non-resident  sport  
f i s h e r i e s ,  and the  subsistence needs o f   na t ive   peop les .  

1. Comnerfcal  Fisheries 

Because comnerc ia l   f i sher ies   a re  marketed, p r i c e   i n f o r m a t i o n  can 

be  used  as a measure o f   t he   va lue   o f   t h i s   resource .  use. Tota l  

revenue ( p r i c e  x quant i t y )   less   cos ts   ( labour ,   cap i ta l ,  

operatqng  expenses)  yields  net economic benef i t s .  The p r i c e   o f  

f i sh ,  the   quant i t y   harves ted  and sold,  and the  costs   o f  

harvest ing,   are  the  main  parameters  o f   comnerc la l   f isher ies 
value. A change i n  any one o f   these  fac to rs   cou ld  have a 

s i g n i f l c a n t   e f f e c t  on f ishery  va lues.  

2. Sport   F isher ies 

S p o r t   f i s h i n g   i s   a . m a j o r   r e c r e a t i o n   a c t i v i t y   f o r   b o t h   r e s i d e n t s  



. -  46 - 

and non-residents. .   This  water  resource  act iv i ty  provides 

unmarketed  "income", o r   f r e e  economic b e n e f i t s   t o   r e s i d e n t  

users, i n   t h e   f o r m   o f  access t o  a valuable  resource. 
'Non-resident  users  contr ibute economic benef i ts   by  adding 

t o u r i s t   d o l l a r s   t o   t h e  economy. 

35 

The ass ignment   -o f   proper ty   r ights  I s  extremely  important i n   t h e  
e v a l u a t i o n   o f   t h i s  water-based a c t i v i t y .  I f  fishermen  have 
i m p l i c i t   p r i o r i t y   t o   t h e i r   a c t i v i t i e s ,   t h e n   t h e   a p p r o p r i a t e  
measure of   va lue i s  the  "required  compensation"  approach; i f  

they  have no specia l   r ights ,   then  the  "wi l l ingness- to-pay"  

approach i s  the   appropr ia te  measure. I n   t h e o r y ,  management 

cos ts ,   1 .e .   the   pub l i c   cos ts   o f   p rov id ing   th is   recrea t ion ,  
should be deducted  from measures o f   g ross   benef i t s   to   de termine  
the   ne t   bene f i t s .  However, s ince  these  costs   are  usual ly  

min imal   they  rare ly   a f fect   est imates.  

The factors   which  determine  the  net   benef i ts   o f   res ident   spor t  

f i s h i n g   a r e  demand f o r   t h e   a c t i v i t y   ( w h i c h  i s  usua l l y   i nd i ca ted  
by  user  rates) and the  measure of   va lue.  Demand I s  a f u n c t i o n  

of  populat ion,  access, and le isure-   t ime,   wh i le   va lue  i s  
dependent upon property  r ights  of   users.   For  cur-rent  users,  

"required  compensation" i s  the  preferred  approach, however, 

empir ical   est imates  of   these  values  are  not   usual ly  avai lable.  

Non-resident  f ishermen  .and  tour lsts,   account  for   s izeable 

expenditures i n   t h e  economy.  The net   va lue  that   these 
expenditures add t o   t h e  economy a r e   l e g i t i m a t e  economic benef i t s  
a t t r i b u t a b l e   t o   t h e   f i s h e r y   ( n o   f r e e   v a l u e   o r  non-marketed 
benef i ts  are  counted  for   non-residents,   only income t h a t  has 

been  added t o   t h e  economy). Publ ished  f igures on v i s i t o r  

35 The d e f i n i t i o n   o f   " r e s i d e n t s "  will depend on the   v iewpo in t   o f   the  
ana lys is .  From  a na t iona l   perspec t ive ,   res idents   a re .de f ined as a l l  
Canadians. 
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expendi tures  are  usual ly   ava i lab le.  The problem,  however, I s  t o  
determine  the  extra amount o f   expend l tu re   tha t  I s  made because 

o f   t he   f i she ry ,  and then t o  es t ima te   t he   ne t   va lue   o f   t h i s  added 

expendl ture  by  subtract ing  costs.  Most show net  
economic benef i t s   f rom  f i shery   expend i tu res   to  be considerably 

lower  t h a n   t o t a l   v i s i t o r   e x p e n d l t u r e s ,   u s u a l l y   1 0   t o  15 percent 

o f   the   g ross   f igure .  The fac to rs   impor tan t   i n   de te rm in ing   ne t  

economic bene f i t s   f rom  spo r t   f i sh ing  by non-res idents   are  the 

l e v e l  o f  non - res iden t   f i sh ing   ac t i v i t y ,   t he   ex t ra   expend i tu res  

made because o f   t h i s   f i s h i n g   a c t i v i t y  and the   cos ts   i nvo l ved   i n  

p rov id ing   t he  goods which  are  purchased by t h e   t o u r i s t s .  

3 .  subsistence  Fisher ies 
I n  many areas  of  Canada nat ive  people have h i s t o r i c a l l y   r e l i e d  
on f ishery  resources  for   subsistence  purposes.  Whi le  evidence 

suggests tha t   the   impor tance  o f   subs is tence  f i sh ing  has 
dec l ined;   subs tan t ia l  numbers o f   I n d i a n s   c o n t i n u e   t o   f i s h   f o r  
both economic  and socio-cul tural   value. 

Avai lab le  data on subs is tence   f i sh ing   a re   be l i eved   t o  

under-est imate  both  the economic  and s o c i a l   s i g n i f i c a n c e   o f   t h i s  

a c t i v i t y .   P a r t i c i p a t i o n   f i g u r e s   r e c o r d e d  by  government 

do no t   inc lude  na t ive   peop le  who r e c e i v e   f i s h   b u t  
do n o t   f i s h  themselves.  Yet,  sharing  of  the  catch among needy 
band members i s  an ' impor tant   par t   o f   subs is tence  f ish ing.   A lso,  
f i gu res  do n o t   i n c l u d e   p a r t i c i p a t i o n  by non-status  Indians. 

Furthermore, o f f l c i a l   ha rves t   da ta   a re   p robab ly   l ow   s ince  many 

Ind ians do no t   app ly   fo r   permi ts   o r   repor t   the i r   ca tch .  Thus 

subs is tence   f i she r ies ,   wh i l e   dec l i n ing   I n   impor tance ,   a re   l i ke l y  

36 For  example,  Pearse Bowden Economic Consultants  Ltd., The Value o f  
Non-Resident  Water Sport F i s h i n g   i n   B r i t i s h  Columbia, B.C. F ish  and 
Wl ld l i f e   Se rv i ce ,   V i c to r i a ,  1971. 

37 Personal   comnunicat ion  wi th  Department  of   Fisher ies  of f lcdals.  
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to be  more  significant  than  indicated by ava-llable data. 

The  issues  Involved in evaluating  subsistence  activities  depend 
on  the  allocation of property rights. It has been argued  that 
required  compensation Is the  more  appropriate  method  to  evaluate 
these  activities.  However,  at  the  present  time  subsistence 
fishing is not quantifiable  using  this  approach. If 
willingness-to-pay  values  are  used;  replacement  values  (the 
dollar  value of fish  produced)  are  probably  the. best measures. 
However, it should be noted that  this  approach  Ignores  the 
social  and cultural  significance of subsistence  actlvites and is 
therefore  likely  to  underestimate  the  true value. 

G. Wildlife  Habitat 
Wildlife  habitat is probably  the  least  apparent  use of water 
addressed An this paper. Wildlife  does not require  the  diversion or 
relocation of water  as in the  case o f  hydro-electric power, does not 
create  pollution  as  do  municipal or industrial uses,  and does not 
live in water  as  do fish. Yet at  the  same  time,  wildlife  resources 
are  completely  dependent on the  availability of water for 
existence.  Horeover,  they  are  often  adversely  affected by certain 
kinds of water  resource  developments, and therefore,  often  comprise 
a  component of water  opportunity  costs  for  large projects. 

The  kinds of benefits  provided by wildlife  are in m a n y  respects 
similar  to  fisheries:  sport  hunting  benefits  for both residents and 
non-residents,  comnerclal  benefits (eg. trapping)  and,  subsistence 
uses  (for both pelts  and meat). In addition,  wildlife  provides 
non-consumptive  benefits in the  form  of  satisfaction  enJoyed In 
passive  activities  such  as  viewing  or  photographing  animals.  The 
issues and approaches  relevant in measuring  these  benefits  are 
similar  to  those  utilized  for  fishery  resources  and will not be 
discussed here. Mon-consumptive values, which  are  unquantifiable, 
are  discussed In Appendix A. 
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H. General  Outdoor  Recreation 

Outdoor recrea t ion   assoc ia ted  w i th  the  water  environment i s  a 

g r o w i n g   a c t i v i t y  i n  Canada. I n   t h i s   a n a l y s i s ,   w a t e r   r e c r e a t i o n  
r e f e r s   t o   a c t i v i t i e s  such  as  canoeing,  power  boating,  camping  and 
scen ic   o r   h i s to r i c   v iew ing .   F i sh ing  and w i l d l i f e   a c t i v i t i e s  have 
been  addressed e a r l i e r .   I n   p r a c t i c e  i t  I s  imposs ib le   to   separa te  
boat ing and scen ic   v iew ing   f rom  ac t i v i t i es  such  as f i s h i n g   o r  

w i l d l i f e   o b s e r v a t i o n   s i n c e   t h e y   a r e   a l l   p a r t   o f   t h e   r e c r e a t i o n  

experience. However, i n  o r d e r   t o   a v o i d   r e p e t i t i o n ,   t h a t   d i s t i n c t i o n  

i s  made here. 

Many lakes and r i v e r s  i n  Canada have n o t   y e t  been s i g n 4 f i c a n t l y  

a l t e red   by  human a c t i v i t i e s .   I n   r e c e n t , y e a r s   a p p r e c f a t i o n   o f   t h e  
va lue  o f   the  "wi ld"   character   o f   water   bodies has  been growing. 
Undeveloped r i v e r s   a r e   o f t e n  more p roduc t l ve   f o r  f ishing, some have 
outstanding  beauty, and others  possess  unique  ecological  systems. 

As a r e s u l t   l a r g e  numbers of  people  have come t o   a t t a c h   c o n s i d e r a b l e  
value t o   w i l d  areas, and increas ing  numbers use  them f o r   r e c r e a t i o n  

purposes.  There i s  need, the re fo re ,   t o   eva lua te   t he   bene f i t s   o f  
r i v e r s  and lakes i n   t h e i r   n a t u r a l   s t a t e ,  i n  o r d e r   t o  compare these 
va lues   aga ins t .   o ther   con f l i c t ing  uses of   the  resources.  

To measure t h e  economic v a l u e   o f   w i l d   r i v e r s  and l a k e s   f o r  

rec rea t i on ,   t h ree   k inds   o f   bene f i t s  must  be  considered.  First,  

t he re   a re  unmarketed or  f ree  values  captured  by  resident  users o f  a 
pub l ic   resource   w i thout   pay ing   fo r   the   ac t i v i t y . .   Nex t   there   a re  

economic benef i t s   c rea ted  by  expendi tures  of   non-residents  for  

o u t f i t t e r s ,   t r a n s p o r t a t i o n  and  accomnodation i n   t h e   l o c a l  economy. 

F i n a l l y ,   t h e r e   a r e  non-user  values  associated wi th  unique  natura l  

environments. Ways t o  assess the   va lue   o f   the  f i r s t  two  of   these 

b e n e f i t  streams  have  been  discussed  previously and a r e  sumnarlzed 

b r i e f l y  here. 
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The q u e s t i o n   o f   p r o p e r t y   r i g h t s   I s   a l s o  a key   fac to r  i n  t h e  
eva lua t ion   o f   res ident   water -o r ien ted   recrea t ion .  It has  been 
argued t h a t  a good case  can  be made f o r  assuming t h a t   r e c r e a t i o n i s t s  
h o l d   i m p l i c i t   p r o p e r t y   r . i g h t s   o r   p r i o r i t y  i n  t h e  use o f   r e c r e a t i o n  

areas. I f  t h i s  i s  t h e  case, t h e  most appropr ia te measure o f   s o c i a l  
b e n e f i t s  I s  the  compensat ion  requi red  by  recreat ion ls ts   to   forego 

t h e i r   a c t i v i t i e s .  However, i f  r e c r e a t i o n i s t s  do no t  have 
i m p l i c i t   p r o p e r t y   r i g h t s ,   t h e n   t h e   w l l l i n g n e s s - t o - p a y   a p p r o a c h   i s  

t h e   b e t t e r  measure. 

38 

A t  present,  data  which  could be  used t o   q u a n t i f y   t h e s e  measures a r e  

l imited.  Furthermore,  studies  concerned wi th  outdoor   recreat ion i n  
one area  o f  Canada, as a rule,  cannot  be  general ized and  used t o  
measure recrea t ion   va lue  i n  other  areas.  Although many unlque and 
h igh ly   va lued.   wi ld   areas  ex is t   throughout  Canada, a t   p resent ,   they  

remain  unquant i f ied  (us ing  e i ther   requi red  compensat ion  or .  

wl l l ingness-to-pay) and represent a major gap I n  the   I n fo rma t ion  

base o f   r e l a t i v e   v a l u e s   f o r   w a t e r  uses. 39 

Simi la r ly ,   da ta   descr ib ing   expend i tu res  by  non-res ident   par t ic ipants  
i n  Canadian water   recrea t ion   a re   a lso   lack ing .   Aga in   the   va lue  

which  should be obtained i s   t h e   v a l u e   o f   t o u r i s t   e x p e n d i t u r e s ,   a f t e r  

a l l  cos ts   o f   p rov id ing   t he  goods  and services  are  substracted: 

Other  values  associated  wi th  unique  or  wi ld  natural   environments,  

r e f e r e d   t o  as ex is tence  va lue and op t i on   va lue   a re   d i scussed   i n  

Appendix A. I n  genera l   these  soc ia l   va lues  are  assoc iated  wi th  
p rese rva t i on '   o f   un ique   na tu ra l   a t t r i bu tes ,  such  as  environments. 

38 Outdoor r e c r e a t i o n  i n  wilderness  areas i s   t h e   c l a s s i c  example o f  a 
benign  use  of  amenity  resources  which  should  be  considered t o  have 
p r i o r i t y   ( i n  te rms   o f   p roper t y   r i gh ts )   ove r   des t ruc t i ve   a l t e rna t i ve  
uses. See K r u t I l l a  and Fisher,  op. c l t .  pp. 28-36. 

39 The excep t lons   a re   B r l t I sh  Columbia  and OntarIo  where a  number o f  
- .  good s tud ies on w l l l i ngness - to -pay   f o r   rec rea t i on  have  been 

completed. 
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landscapes, o r   w i l d l i f e   s p e c i e s .  These v a l u e s   a r e   n o t   r e f l e c t e d   i n  
t h e   d i r e c t  use o f  a resource,  but  are  associated w i th  t h e  knowledge 

tha t   t hey  will still be a v a i l a b l e   f o r  use i n  the   f u tu re .  These 

va lues   a re   o f ten   he ld  by  people who will l i k e l y  never see o r  

p a r t i c i p a t e  i n  t h e  use of   the  resource i n  question. 

Opt ion  va lues  ar ise where a unique  natural   resource used fo r   amen i ty  
purposes 4 s  threatened wi th  a p o t e n t i a l  development t h a t  has 

i r r e v e r s i b l e  consequences. 40 Exis tence  va lues  are  o f ten 
associated  wi th   suppor t   for   the  preservat ion  o f   natura l   areas.  

To incorporate  non-user  social   values  into  water  p lanning, i t  i s  

necessary t o   c o n s i d e r  each  water   resource  pro ject   ind iv idual ly .  An 

ana lys t  must  determine  whether: 
a .   the   par t i cu la r   water   env i ronment   i s  used  as a r e c r e a t i o n a l  

resource; 

b .   the   na tura l   a t t r ibu te   o f   the   water   resource   i s   un ique;   o r ,  
c .   t he   na tu ra l   resource   i s   be ing   cons ide red   f o r  an I r r e v e r s i b l e  

development. 

I f  these  charac ter is t i cs   a re   p resent ,   op t ion   va lue   ex is ts .  
Unfor tunate ly ,   a t   p resent   there  i s  no way t o   q u a n t i f y   o r  measure 

these  values and they must  be  consid,ered as a non-quant i f iab le  

fac to r   in   water   p lann ing   (Append ix  A) .  The on ly   op t i on  open i s   t o  

po int   out   to   dec is ion-makers  whether   the  non-user   benef i ts   for  a 
p a r t i c u l a r   p r o j e c t   a r e   s i g n i f i c a n t .  

40 K r u t i l l a  and Fisher,  op. c i t . ,  pp. 70-72. 
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V .  PRICING OF WATER 

Previous  chapters  of t h i s  study  have  developed  the  economic  context 
w i th in   wh ich   oppor tun i ty   cos ts   can  be  viewed  as a t o o l   f o r   t h e  

a l l oca t i on   o f   resources .  I n  t h i s  chapter a case I s  made f o r  
incorpora tdng  oppor tun i ty   cos ts   in to   the   p r ices   charged  fo r   the  use 

o f  water. 

F i r s t   t h e  advantages o f   p r o p e r   p r i c i n g  and t h e  recommended r o l e   o f  

p r i ces   i n   wa te r   resource  management are  d iscussed.  Next  the 
ra t i ona le   f o r   es tab l i shmen t   o f  a system o f  charges  based on 

oppor tun l ty   costs  i s  examined  and  an  approach f o r   i n c o r p o r a t i n g  

economic values i n  wa te r   p r i c ing  I s  developed. F i n a l l y ,   a l t e r n a t i v e  

p r i c i n g   c r i t e r i a  and . t h e   i n t e r a c t i o n  o f  p r i c i n g  and regu la to ry  
i n i t i a t i v e s   a r e  addressed w l th in   t he   con tex t   o f   cu r ren t   wa te r  
management p rac t ices .  

A. Recommended Approach t o  Water P r i c i n g  
Pr ices   a re   the  means by  which  preferences  are  revealed  and  values 

are  determined i n  a market  system.  Prices,  therefore,  function  as a 

messenger  between  consumption  and  production. An approp r ia te   o r  

compe t i t i ve   p r i ce  will discourage  excessive comsumption o f  goods  and 

encourage the  product ion  of   desired  commodit ies.  

Unfor tunate ly  because o f  t h e  common property4'   nature o f  water 
resources,  pr ices  a lone  cannot.   be used t o   a l l o c a t e   w a t e r  among 
competing  users. With p u b l i c  ownership,  water i s  considered t o  be a 
f r e e  good a v a i l a b l e   t o '   a l l   a t  a low  or   zero  pr ice.  As a r e s u l t ,  no 
mechanism I s  ava i lab le   by   wh ich   the   pub l i c   (as  a resource owner)  can 

rece ive   in fo rmat ion   regard ing   the   va lue   o f  t.he service  which i s  

provided  through  the.   use  of   water.   Since  producers  have no 

Incent ive   to   conserve  a f ree   supp ly ,   g rea ter   quant i t ies   o f  wa,ter a r e  

used r e l a t i v e   t o   o t h e r   ( p r i c e d )   i n p u t s .  Moreover,  because  of t h e  

41 For a readable  explanat ion  o f   the common-property s i t u a t i o n ,  see 
Garret t   Hard in,  'The Tragedy o f   t h e  Commons", Science, 162  (1968). 
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lack  o f   pr ices,   users  are  not  made aware o f   t he   Oppor tun i t y   cos ts   o f  

t h e i r   a c t i v i t i e s ,  and t h e r e   I s  no i n c e n t i v e   t o   s e l e c t   l o w e r   c o s t  

water  suppl ies.  

I f  water  resources  were  al located  through a .compet i t ive  market 

system, a  number o f   key   ob jec t ives   o f   water  management would  be 

achieved. 
a .   Es tab l i shed   p r i ces   wou ld   f u l l y   re f l ec t   t he   oppor tun i t y   cos ts  

or foregone  va lues  resul t ing  f rom  the use o f  a resource. 
Indiv idual   water  users  would  have a c l e a r   f i n a n c i a l  
I ncen t i ve   t o   m in im ize   t he   cos ts  Imposed  on other  water 
users,   e i ther   by  carefu l   se lect ion  o f   supply  or by t h e  

a l t e r a t i o n   o f   t h e i r   w a t e r  use  operation. 

b.  Only  water  uses  which  realize a n e t   g a i n   a f t e r   o p p o r t u n i t y  
costs  are  taken  into  account  would  proceed.  Therefore, 

redundant  or   wasteful  uses  would  be  ellmlnated, and t h e  
b a s i c   c r i t e r i a   o f  economlc e f f i c i e n c y  would  be  met. 

c.   Publ ic  resource owners would be  compensated fo r   l osses  

resul t ing  f rom  reduced  va lues  o f   water .  

d.  Users o f   f i n a l   p r o d u c t s   r e q u i r i n g   w a t e r  as  an input  would  be 
charged w i t h   t h e   f u l l   v a l u e   o f   r e s o u r c e s   r e q u i r e d   t o   p r o d u c e  
t h e i r  goods.  For  example, the   p r ice   o f   m inera ls   wou ld  

r e f l e c t  any  adverse a f f e c t   o f   m i n i n g  on f i sher ies   resources .  

The theory  o f   pr ic ing  suggests   that   these  goals   would  best  be 
accomplished  under a system o f   m a r g i n a l   c o s t   p r i c i n g .   V a r g i n a l  

cos tU i s  de f i ned   as   t he   add l t - i on   t o   cos t   t ha t   i s   assoc ia ted   w i th  an 

incrementa l   product ion  o f  a good o r  service.42 With t h i s  approach 
p r i c e s   a d j u s t  wi th  changes i n  marginal   costs and a r e   r e f l e c t e d  i n  
t h e   p r i c e   o f   t h e   p r o d u c t  or serv ice   ou tpu t .   Marg ina l   cos ts   a lso  

42 I f  a l l .   u n i t s   o f  a good a r e   p r i c e d   a t   t h e   m a r g i n a l   c o s t   o f   t h e   l a s t  
un i t   wh ich  i s  produced, t h e   a d d i t i o n a l   s a t i s f a c t i o n   w h i c h  consumers 
have  already  gained  f rom  the  consumption  of   ear l ier   suppl ies  of   the 
good I s  known as t h e i r  nconsumersn surplus.  
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remind us that   products   which  are consumed a t   va ry ing   t imes   o r  

l oca t i ons  may be phys i ca l l y   s im i l a r   bu t   economica l l y   d i s t i nc t ,  and 

must the re fo re  be p r i c e d  as separate goods. For example, the  water 

I n  a stream  which  serves as  a  salmon  spawning  ground  should be 
p r i c e d   d i f f e r e n t l y  1.e. I s  worth more to   soc ie ty ,   t han   t he   wa te r   i n  
a stream  which I s  d e v o i d   o f   f i s h   l i f e .  

Marg ina l   cos t   p r ic ing  i s  a fo rm  o f   p r ic ing   deve loped  fo r  use i n  a 

compet i t i ve  economy, and n o t   d i r e c t l y   a p p l i c a b l e   t o   t h e  

circumstances  surrounding most water  uses.  Not  only I s  s p e c i f i c  

quant i t y - re la ted   In fo rmat ion   genera l l y   unava i lab le ,   bu t   the  more 

important management decisions  involve  non-marginal changes, i n  water 

use  eg. c o n s t r u c t i o n   o f  a dam.  on a r i v e r   o r   t h e   d i v e r s i o n   o f  a 

s t r e a m ' s   f l o w   f o r   i r r i g a t i o n  will impose  changes I n   ' t h e   w a t e r  
resource base. I n   a d d i t i o n ,   t h e   o n l y   c o s t s   I n v o l v e d   i n   p r o v i d i n g  
water  are  ' the  losses imposed on foregone  water uses which  cannot be 

measured i n  marginal  terms. 

The p r i c ing   ru le   wh ich   bes t  meets the  economic  and water management 

. ob jec t i ves  i s  a charge based on the   oppor tun i t y   cos t  o f  water. 

P r i c i n g  i n  t h i s  manner would meet t h e   o b j e c t i v e   o f  economic 

e f f i c i e n c y  by a l low ing   max imiza t ion   o f   soc ia l   benef i t s   f rom  the  use 

of  scarce  water  resources. It would  a lso  ensure  that   only  those 
water  resource uses which  provide  net  galns  over a l l  water  costs 

would  proceed. 

This  approach t o   p r i c i n g  cannot be accommodated by  the  'current  

pract ice  of   standard  charges  per  acre  foot   of   water  a l located. 

There Is no way t o   r e l a t e   t h e   o p p o r t u n i t y   c o s t s   o f  most a c t i v i t i e s  

to   spec i f i c   quan t i t i es   o f   wa te r ;   moreover ,   t he   d i f f e rences   i n  

oppor tun i ty   costs  between a c t i v i t i e s  and loca t i ons  means t h a t  a 
uniform  charge  would be inappropr ia te .  

Issues on how Opportuni ty  costs may be ca l cu la ted  have been covered 
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i n  previous  sect ions.  The question  remaining i s  how t o  implement 

compensation fo r   resource   cos ts   w i th in   t he   wa te r   p r i c ing   s t ruc tu re .  
Current ly ,  f i r m s  contemplat ing  the  use  o f  a stream,  need  only  pay  an 
a p p l i c a t i o n   f e e  and  meet t h e   c o n d i t i o n s   w h i c h   a r e   a t t a c h e d   t o   t h e i r  
au thor iza t ion .  However, under a  management framework  based on 
oppor tun i t y   cos ts ,   t he   d i rec t   cos ts   o f   l abour ,   cap i ta l  and m a t e r i a l s  

requi red i n  t h e i r   o p e r a t i o n  and the   va lue   o f   a l l   resources   Impacted  

by the   p ro jec t   ( i nc lud ing   a l l   r esou rce   va lues   wh ich   m igh t  be 

precluded)  would  have t o  be  considered. I n   t h i s  case, f i r m s  may 

f i n d  i t  more  economical t o  reduce  costs imposed  on others,  by 

a l t e r i n g   t h e   d e s i g n   o r   o p e r a t i o n   o f   t h e i r   p r o j e c t   ( f o r  example, 
purchasing  equipment  which uses less  water)   to   reduce  losses,   ra ther  

than pay t h e   f u l l  compensation  required  for any damages. 
T h e r e f o r e   s t r o n g '   f i n a n c i a l   i n c e n t i v e   f o r   m i t i g a t i o n   o f  
project- induced  losses  ( lower  resource  opportuni ty  costs and  reduced 
levels  of   required  compensat ion payments)  would make both  resource 

developers and s o c i e t y   b e t t e r   o f f .  

43 

A number of   spec ia l   concerns  ar ise i n  the  implementat ion  o f   water  

charges  based on  economic values. The f i r s t  problem  invo lves  the 

eva lua t i on   o f  non-income oppor tun i ty   costs .  As prev ious ly   s ta ted,  
unquant i f iab le   losses  or   resource uses  and a c t i v i t i e s   a r e   l i k e l y   t o  
be of   importance i n  t h e   e v a l u a t i o n   o f   a l t e r n a t i v e   w a t e r  uses. 
Although a schedule  of  fees  or  charges  based  on consumer 

43 The terms  compensation and m i t i g a t i o n   a r e   f r e q u e n t l y  used 
in te rchangeab ly   bu t   possess   c lea r l y   d i s t i nc t  meanings. M i t i g a t i o n  
includes  those measures- taken  dur ing  the  p lanning,  design,  or  
operat ion  o f   .a   pro ject   which  are  in tended  to   lessen  adverse  Impacts  
on af fected  resource  va lues.  An e.xample would  be l i m i t a t i o n s   p l a c e d  
on cons t ruc t ion  i n  an  area  used  by a va luab le   w i l d l i f e   spec ies .  
Compensation  measures,  on the   o ther  hand, a r e  payments made f o r  
those  reduct ions i n  social '   values  which  are  not  remedied  by 
m i t i g a t i o n  and remain as oppor tun i t y   cos ts   o f  a p r o j e c t .  If, 
f o l l o w i n g   t h e  example  above, w i l d l i f e   l o s s e s  were n o t   e n t i r e l y  
a l lev ia ted,   then  compensat ion  could  be  pa id  to   cover   those  va lues 
which  are  reduced  by  the  project .  
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wl l l ingness- to -pay   can   e f fec t i ve ly  meet  most of  the  income-valued 
resource  oppor tun i ty   costs   assoc iated  wi th  a p ro jec t ,   t he   eva lua t i on  

o f  non-income losses must remain  large ly   subject ive.  It i s  not 

poss ib le   t o   es t ima te  one p r i c e   f o r  a water  use  which  accurately 

r e f l e c t s   b o t h  income  and  non-income costs. 

Non-quanti f iable  factors  should  have a bearing  (upward or downward) 
on pr ices   charged  fo r   quant i f iab le   water  uses.  For  example, assume 

that   eva luated Income losses  o f  a water   p ro jec t   a re   es t imated   to  be 

$20 m i l l i o n .  In add i t i on ,   s ign i f i can t   non -quan t i f i ab le   cos ts  ( fa r  
example, e x t i n c t i o n   o f  a marine  species)  are  ant ic ipated. The f i n a l  
pr ice  which  should be charged f o r  use of   the  water   should be 

adjusted upward (above $20 m i l l i o n )   i n   o r d e r   t o   r e f l e c t   t h e  
non-quant i f iab le   losses.  On the   o ther  hand, i f  s i g n i f i c a n t  

non-income benef i ts   are  ant ic ipated,   charges  should be set  below $20 

m i l l l o n .   I n   e i t h e r  case, t h e   s i z e   o f   t h e  recommended adjustment 

will be  based on the   sub jec t i ve   eva lua t i on   o f   t he   ana lys t  and cannot 
be ca l cu la ted   p rec i se l y .  

Often,  another  considerat ion i s  t ha t   es t ima tes   o f  economic 
opportuni ty  cannot be pred ic ted   except   w l th ln  a range of   va lues.  

Th is   l ack   o f   p rec i s ion  I s  due t o  many fac to rs ,   i nc lud ing   Uncer ta in t y  

regarding  physical  impacts,  the  prevalence  of  non-market  values, 

uncer ta in ty   over   p roper ty   r igh ts  and so on. I n  such s l t ua t l ons ,   t he  

most v iable  procedure I s  t o  r e c o g n i z e   t h i s   u n c e r t a l n l t y   i n   t h e   p r i c e  

and charge an average  of  the maximum and  minimum costs  which  can be 

expected. I f  b e t t e r   i n f o r m a t i o n  becomes a v a i l a b l e ,   t h e   p r i c e  can 
then be .adjusted. 

F i n a l l y ,   t h e r e  i s  no reason why a l l   o p p o r t u n i t y   c o s t s  have t o  be 

recovered a t  once.  Water  charges may be s e t   e i t h e r  on an annual 

basis or as a  lump sum payment a t   t h e   b e g i n n i n g   o f   t h e   p r o j e c t .  
Often  the  water  user  would  f ind i t  p r o h i b i t i v e   t o  pay f o r   t h e   t o t a l  

va lue   o f   cur ren t  and f u t u r e   l o s s e s   a t  one time.  Moreover, 
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the   re la t i ve   va lues   o f   fu tu re   water  uses  cannot  always  be  predicted 

w i th   cer ta in ty .   There fore ,  a .  more des i rab le   so lu t i on  may be t o   s e t  

t h e   r a t e  on an annual  basis and adjust   the  charge i f  i t  becomes 
c l e a r   t h a t  a precluded  water  use i s  g r o w i n g   ( f a l l i n g )   i n   v a l u e .  

A f ina l   impor tan t   po in t   concerns   those  s i tua t ions   in   wh ich  i t  i s  

deemed des i rab le   to   charge  less   than  the  ' f u l l   c o s t  imposed by a 

water-based a c t i v i t y ,   t h e r e f o r e   g r a n t i n g  an e x p l i c i t  or i m p l i c i t  

subsidy  through  the  f ree  use  of   water  suppl ies.  For example, i t  may 

be judged  prudent t o   p r o v i d e   e l e c t r i c i t y   a t  a lower   p r ice  by not 

cha rg ing   t he   f u l l   oppor tun l t y   cos ts   o f   hyd roe lec t r i c  power 
development. The purpose  of such  a subsidy  would be t o   p r o v i d e  an 

i n c e n t i v e   f o r   i n d u s t r i a l  development o r   a l l o w  a cos t   sav ing   fo r  
consumers. 

Water  use  charges  which do n o t   i n c l u d e   a l l   o p p o r t u n i t y   c o s t s  

i n d i c a t e   t h a t   p o l i c y  makers a re   concerned  w i th   d i f fe ren t  

(non-economic) p r i c i n g   c r i t e r i a .   P r i c i n g ,   o t h e r   t h a n  on the   bas is  

-o f  economlc e f f i c i e n c y ,  i s  discussed i n   t h e   n e x t   s e c t i o n .  

B.  Issues i n   P r i c i n g  Water Use 

1. - A l t e r n a t i v e   C r i t e r i a  

This   paper   proposes  the  adopt ion  o f   charges  for   water   act iv i t ies  

wh ich   re f l ec t   t he  economic va lue   o f   a l te rna t ive   resource  uses. 

The goal - o f  water   use  a l locat ion  therefore,  i s  t o   se t   wa te r  

p r i c e s   f o r  each ac t iv i t y   equa l   to   the   oppor tun i ty   cos ts   wh ich  
they impose.  There are  t imes, however, when goals  other  than 
econom'lc e f f i c iency   shou ld  be r e f l e c t e d   i n   t h e   p r i c e  charged f o r  
water. Some o f  t,hese a l t e r n a t i v e   p r l c l n g   c r i t e r i a   a r e   d l s c u s s e d  

b e l  ow. 

SubsidSzed p r i c e s  may be  used t o  encourage p a r t l c u l a r   k l n d s   o f  

development' w i t h i n  a region..   Hydroelectr ic power p r o j e c t s ,   f o r  
example,  have o f t e n  been charged  less  than  the f u l l   o p p o r t u n l t y  



- 58 - 

I 

costs  of   water i n  order t o  b u i l d  up a reg ion ' s   s tock   o f   soc ia l  
overhead cap i ta l .   S im i la r   i ncen t i ves   cou ld   a l so  be p rov ided   t o  
o the r   ob jec t i ves  such  as inc reas ing   reg iona l  'employment 

o p p o r t u n i t i e s   o r   e x p a n d l n g .   r e c r e a t i o n a l   f a c i l i t i e s  even I f  the  

va lue   (p r ice   per   un i t   o f   water   t imes  the   quant i t y .   o f   water  

committed)  derived  from  the  water  use i s  less  than i t s  

oppor tun i ty   cost .  

An a l t e r n a t i v e   o b j e c t i v e   o f  charges may be t o  improve  equity  by 
i n f l u e n c l n g '   t h e   d i s t r i b u t i o n   o f   c o s t s  and b e n e f i t s  among 

producers. Water users ,   fo r  example,  would be r e q u i r e d   t o  make 
payments i n   p r o p o r t i o n   t o   t h e   c o s t   ' o f   s e r v i c e s ,   e x c e p t .   i n   t h o s e  

cases  where  an e x p l i c i t   s u b s i d y  was necessary f o r   e q u i t y  
purposes. Hence lower Income users may be r e q u i r e d   t o  pay l ess  
f o r  an Inpu t  such as w a t e r ,   i n   o r d e r   t o   f a c i l i t a t e  a  more 

equ i tab le  income d i s t r i b u t i o n .   A l t e r n a t i v e l y   a l l   u s e r s  may 

rece ive  a c e r t a i n   b a s i c   ( " l i f e l i n e " )   q u a n t i t y   o f  a resource  f ree 

or  very  low  charge and f a c e   r l s i n g   r a t e s   f o r   a d d i t i o n a l  

incremental  consumption. Such equi ty   goals ,  however, may 
c o n f l i c t   w i t h   e f f i c i e n c y   o b j e c t i v e s  and do   no t   necessar i l y  
represent  the most appropr ia te  means o f   ach lev ing   the   des l red  
d i s t r i b u t i o n a l   o b j e c t i v e s .  

1 

P r i c i n g  may a l s o  be advocated as  a means o f   r a i s l n g  government 

revenues.  Charges  would be l e v i e d   t o   c o v e r   a l l   I n f o r m a t i o n  

t ransac t lons  and a d m l n l s t r a t i v e   c o s t s   i n v o l v e d   i n   t h e  management 

o f  a water  resource i n   a d d l t l o n   t o   p r o v i d i n g  a s p e c i f i c  lump sum 
or  percentage  revenue. I n  t h e o r y ,   ' a l l  economic rents   could be 

taxed away w i thou t   a f fec t i ng   p roduc t i on   dec i s ions  and f i n a l  
consumer prdces. I n   p r a c t i c e ,  however, t h e   a p p l i c a t i o n   o f  

revenue  object lves may c o n f l i c t  with economic e f f i c i e n c y   g o a l s  
and I s  l i k e l y  t o  be a t   v a r i a n c e   w i t h  income r e d i s t r i b u t i o n   g o a l s  

as w e l l .  
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F i n a l l y ,   p r i c l n g  may be u t i l i . z e d  as a n   e x t e n s i o n   o f   p o l l t i c a l  

Objectives. Lower fees may be  used  as rewards f o r  

implementation  of a des i red  act ion  or   h igh  charges may be l e v i e d  

as p u n i t i v e  measures.  "Water p ro jec ts   a re   i n   f ac t ,   i n famous   f o r  

serv ing  as b a r g a i n i n g   c o l l a t e r a l   i n   ' p o r k   b a r r e l '  

agreements". 44 Payments f rom  bene f i c ia r i es   o f   pub l i c  agency 
p r o j e c t s   a r e   a l m o s t   a l w a y s   d i f f i c u l t   t o   e x t r a c t  and 
benef ic ia r ies   o f   water   resource   p ro jec ts   a re  no exception.  Only 

r a r e l y  do those who ga in   vo lun tee r   t o  pay the   cos ts   i nvo l ved   i n  

t h e   p r o v i s i o n   o f  a se rv i ce ;   t he   a l l oca t i on   o f   f i nanc ia l  

r e s p o n s i b i l i t y   I n   w a t e r   r e l a t e d   p r o j e c t s   t h e n  becomes a 
p o l i t i c a l   r a t h e r   t h a n   t e c h n i c a l   d e c i s i o n .  

No guidance  can be o f f e r e d  on when i t  may b e . d e s i r a b l e   t o   f o l l o w  
a p a r t i c u l a r .   p r i c i n g   c r i t e r l a n .  Our ana lys is  has demonstrated 
t h a t   p r i c i n g   w a t e r  on the   bap is   o f   oppor tun i ty   cos ts  will mee-t 

economdc ob jec t ives .  The cons idera t lon  o f  o t h e r   O b j e c t i v e s   i n  
water  resource management can on ly  be d e c i d e d   a t   t h e   p o l i t i c a l  

l e v e l .  However,  one can Iden t i f y   t he   cos t   o f   mee t ing   o the r  

ob jec t i ves  by measuring  the  losses  (opportunity  costs  foregone) 

which  occur by n o t   f o l l o w i n g  economic c r i t e r i a .   T h i s ,   i n  

i t s e l f ,  i s  va luable  in format ion  for   dec is ion-makers.  

2. P r i c i n g  and Regulat ion 

A t  the  present  t lme a combinat ion  o f   federa l  and p r o v i n c i a l  
regulat ions  cover most aspects  of  water  use I n  Canada.  Our 

advocacy o f  a p r i c i n g  system does no t   Imp ly   tha t   regu la t ions  
should  not   p lay an Impor tan t   ro le   i n   wa te r  management. I n  many 

cases,  such as i n   t h e   s e t t i n g   o f  maximum standards  for   the 
d ischarge  o f   tox ic   po l lu tan ts ,   the   ex is tence  o f   regu la t ions  i s  
necessary i n  order   to   develop and main ta in   e f fec t i ve   water  

44 Ne.11 Swainson,  ed. ,. Managlng the  Water Environment  (Vancouver: UBC 
Press,  1976),  p.  181. 



management. A t  t h e  same t ime,   re ference  to   l icenses  which have 

been  awarded show t h a t   o n l y   i n f r e q u e n t l y  do e x i s t i n g   r e g u l a t i o n s  

consider   the economic imp l ica t ions   o f   the . i r   requ i rements .  The 
conceptual  framework o f   . p r i c i n g   i s   t h e r e f o r e   n e c e s s a r y  so t h a t  
oppor tun i ty   cos ts   assoc ia ted   w i th  a spec i f i c   regu la to ry  
s t r u c t u r e  can  be c lea r l y   es tab l i shed .  

Consider, f o r  example, two  streams  which  are  being  contemplated 

f o r   i n d u s t r i a l  development. Assume t h e  streams a r e   p h y s i c a l l y  

s i m i l a r   b u t   d i f f e r  i n  te rms   o f   t he i r   respec t i ve  use. One stream 
i s  used f o r  a na t i ve   subs i s tence   f i she ry   wh i l e   t he   o the r   i s   no t  
used  because o f  i t s  remote  location.  Since  the  two.streams  are 

p h y s i c a l l y   s i m i l a r  under ex is t ing  env i ronmenta l   regulat ions  they.  
would  be t r e a t e d   t h e  same. However, t h e   s o c i a l  and  economic 
costs  associated w i th  t h e i r  use  would  be  very d i f f e r e n t .  The 
oppor tun i t y   cos ts   o f   t he  remote  stream  could  be  close t o  zero, 

wh i le   the   oppor tun i ty   cos ts   o f   the   food- f i shery   s t ream  cou ld  be 

very  h igh. A r e g u l a t o r y   r a t h e r   t h a n   p r i c i n g   . s t r u c t u r e  may 

remain as the  appropr ia te means o f  management, b u t  i t  i s  

e s s e n t i a l   t h a t   t h e  imposed r e g u l a t i o n s   r e f l e c t   t h e   d i f f e r e n t  

resource  losses  which  result  from  development. 
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V I .  SUMMARY AND CONCLUSIONS 

This  chapter  provides a summary of  guidel ines  which  can be  used t o  

es tab l i sh   water  use  charges and some recommendations f o r   f u t u r e  work 

tha t   cou ld  be i n i t i a t e d   t o  expand t h e   p r o f e s s i o n ' s   c a p a b i l i t y   f o r  

developlng  water use p r i c i n g .  

A. Guidel ines f o r  Water  Charges 
This  sect ion  presents a set   o f   gu ide l ines  which can be  used t o  
Incorpora te   oppor tun i ty   cos ts   in   the   admin is t ra t ion   o f   water .  use 
fees. These guide l lnes  represent  a synthesis  of   the  major  ideas i n  

t h i s  paper and are  presented  to   prov ide a  framework f o r   e f f i c i e n t  

water management. 

a.   Opportuni ty  costs,   or   values  foregone.  are  impl ic i t  i n   a l l  

wa te r   use   con f l i c t s .   I n   o rde r   t o  make optimum  water  use 

management decisions,  these  values  should be  measured  and 
e x p l i c i t l y  compared.  Values o f  Opportuni ty  costs have both 
economic  and  non-economic  components. 

b.  Because p r i c e   i n f o r m a t i o n  i s  usua l ly   unava i lab le   fo r   water  
uses, t he  economic v a l u e s   o f   t h e s e   a c t i v i t i e s  must  be 

synthes ized.   Pr inc ip les  to  be fol lowed  when..   est imat ing 
unmarketed  economic  values p a r a l l e l   t h o s e   o f  a compet i t ive 

market  context-. The a l l o c a t i o n   o f   p r o p e r t y   r i g h t s  . i s  a 

major  determinant  of   value f o r  non-marketed  water  use. 

c. Non-income oppor tun i t y   cos ts   assoc ia ted   w i th   a l t e rna t i ve  

water uses  must  be cons idered '   sub jec t ive ly .  The non-income 

fac to rs  deemed most  impor tan t   a re .env i ronmenta1  qua l i t y  and 
preservat ion,   reg ional  employment  and  development, and the  

d i s t r i b u t i o n   o f   p r o j e c t   b e n e f i t s  and costs.  These fac to rs  

should be inc luded when determin ing  oppor tun i ty   costs   o f  
a l t e r n a t i v e s .  

d.  Prdces  charged fo r   wa te r  uses should  not  be  determined on 

the  basis  of  physical '   parameters  such as acre- feet   o f   water  

used, bu t  on the   bas is   o f   oppor tun i ty   cos ts  o f  the  water  

a c t i v i t y .   P r i c e s   e s t a b l i s h e d   i n   t h i s  manner, would  give 
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soc ie ty  an I n d i c a t i o n   o f   t h e   c o s t s   o f   p r o v i d i n g   w a t e r   f o r  a 
g iven  use. The p r i c e  charged f o r  a p a r t i c u l a r  use  should 

f u l l y   r e f l e c t   o p p o r t u n i t y   c o s t s .  These. charges  would  ,ensure 
tha t   on l y   p ro jec ts   wh ich   p rov ide   bene f i t s   g rea te r   t han   t he i r  

opportunity  costs  would  proceed.  Their  adoption  would  also 
prov ide  an i ncen t i ve   f o r   wa te r   use rs   t o  seek l oca t i ons  and 
projects  which  minimize  costs Imposed on o ther  uses. 

Final ly  these  charges  would  ensure  that   users  of   the  f inal  

outputs pay t h e   f u l l  economic c o s t s   o f   p r o v i d i n g   t h e i r  goods 

and services.  . I n  some circumstances It may be d e s i r a b l e   t o  

prov ide  water   a t   subs id ized  pr ices,   but   these  dec is ions 
should  not be made u n t i l   t h e   o p p o r t u n i t y   c o s t s   . f o r  such 

, 

‘dec is ions  has  been determined. 
e. I n   a d d i t i o n   t o   . q u a n t i f i e d  economic costs,  water  use  charges 

s h o u l d   r e f l e c t   t h e   d i r e c t i o n  and magnitude  of 
non-quant i f iable  impacts.  Non-economic e f f e c t s  must  be 

evaluated  subject ive ly  and s h o u l d   r e s u l t   i n  an adjustment I n  

t h e   q u a n t i f i a b l e  economic factors .   For  example, de t r imenta l  
non-quant i f iable  impacts  (costs)   could  increase and p o s i t i v e  

non-quant i f iable  impacts  (benef i ts)   could  decrease  the 

appropriate  monetary  charge. No guidance  can be g iven on 

how  much the  charges  should be adjusted  s ince  these  factors  

can  only be  measured I n   q u a l i t a t i v e  terms; i n   c e r t a i n  
circumstances, non-economic f a c t o r s  may be s l g n i f l c a n t .  

f .  All opportun i ty   costs  need no t  be recovered  imnediately.  nor 
can  they be ca lcu lated  wi th   complete  cer ta in ty .   There i s  no 

reason why t h e   v a l u e s   o f   a l l   c u r r e n t  and fu ture  losses,  

caused  by  a p r o j e c t ,  need t o  be p a i d   f o r  when the   l i cence  I s  
granted. The oppor tun i ty   costs   could be b u i l t   i n t o  an 
annual   user  fee  which  ref lects  the  losses  borne i n   t h a t  

year.  Moreover, It may be imposs ib le   t o   p red ic t   exac t l y  how 

the  va lue  o f   water  uses will change i n  the   f u tu re .  

Therefore, i f  i t  becomes apparent   that  a foregone  water  use 

i s   i n c r e a s i n g   i n   r e l a t i v e   v a l u e ,   t h e   a n n u a l   c h a r g e   c o u l d  be 

. 
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ad jus ted .   F ina l l y ,  when assess ing  the  va lue  o f   oppor tun i ty  
c o s t s ,   t h e r e   i s   o f t e n  so much uncer ta in t y   t ha t  It i s  

imposs ib le   t o   p red ic t   t hese   va lues   excep t   w l th ln  a very  wide 

range. Thus, p r i c e s  implemented  should r e f l e c t  t h i s  

uncer ta in ty  by  charging,  say,  an  average  between  the maximum 

and  minimum losses  which  are  ant ic ipated.  

g. Regulat ions may be  used i n   a d d i t i o n   t o   w a t e r  use  charges t o  
meet water management ob jec t ives .  When s e t t i n g   r e g u l a t i o n s ,  

i t  i s  necessary t o   c o l l e c t   i n f o r m a t i o n   r e g a r d i n g  economic 
and  non-economic oppor tun i ty   cos ts  I n  o r d e r   t o  know t h e  

dimensions o f   va lues   wh ich   a re   t o  be protected. I f  

Opportuni ty  costs s t i l l   e x i s t   a f t e r   t h e  terms o f   regu la t i ons  

are   sa t is f ied ,   they   shou ld  be r e f l e c t e d   i n   w a t e r  use  fees. 

B. Recommendations f o r   F u t u r e  Work 
To develop a comple te   se t   o f   p r ic ing   gu ide l ines  and a id   the  process 

o f   eva lua t i on  I n  fu tu re   s tud ies ,   fu r ther   research  and p o l i c y  

development  are  required. Some o f   t h e  more important  aspects  which 
r e q u i r e   c l a r i f i c a t i o n   a r e :  

a. The i s s u e   o f   p r o p e r t y   r i g h t s   o f   r e c r e a t i o n i s t s  -and other  
water  users. A c learer   s tand on these  proper ty   r ights   would 
prov ide a b e t t e r   f o c u s   f o r   f u t u r e  assessments o f   a l t e r n a t i v e  

water  use  values. 

b.  Nore  programs  should  be i n i t i t i a t e d   t o   p r o v . i d e   i n f o r m a t i o n  

on the   ex ten t  and va lue   o f  non-market  water a c t i v i t i e s   i n  

Canada. These programs  should  focus on outdoor  recreat ion 

uses,  and  should  attempt t o  measure e i t h e r  

wi l l ingness-to-pay  or  compensat ion  values  for   these 

a c t i v i t i e s .   S i n c e   v e r y   o f t e n   t h e r e  i s  l i t t l e  t i m e   t o  

c o l l e c t  new data when assess ing   spec l f i c   p ro jec ts ,  i t  i s  
recommended t h a t   t h e   s t u d i e s  be  done  as  soon  as poss ib le  t o  
minimize  fu ture  major   water   use  conf l ic ts .  

The e n t i r e  p rocess   o f   eva lua t i on   f o r   ' a l t e rna t i ve   resource  
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a c t i v i t i e s   c o u l d  be Improved I f  admlnlstrat lve  agencles  were 

t o   c o l l e c t   I n f o r m a t i o n  on a p r o v l n c l a l   o r   t e r r l t o r l a l   b a s l s .  

c.  Guldellnes  should be es tab l i shed  to   de termlne  what  kinds o f  

water  use  projects  requlre  formal-   benef l t -cost   assessments 

and whlch  can be assessed w l t h   t h e  use o f  o n l y   l l m l t e d  

economlc ana lys is .  
d. The concept o f  oppor tun l t y   cos t   p r l c lng   shou ld  be t e s t e d   t o  

determlne  whether  app?oprlate  results  can be obtalned. 
Consu l ta t ion   w l th   a f fec ted   water  use  groups I s  recommended 
I n  o r d e r   t o   c l e a r l y   a r t i c u l a t e   t h e   o b j e c t l v e s  and procedures 

whdch a r e   i n v o l v e d   i n   w a t e r   p r l c l n g  on t h l s   b a s l s .  
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APPENDIX A 
PARAMETERS FOR THE EVALUATION OF NON-ECONOMIC OBJECTIVES 

I N  WATER RESOURCE PLANNING 

This  study has focused on the   eva lua t i on  o f  economic costs and b e n e f i t s  

wh ich   a re   a f fec ted   by   the   a l loca t ion  o f  water  resources. It has  been 

st ressed  that  economic goals   are  on ly  one o b j e c t i v e  o f  ra t i ona l   . resource  

planning and tha t   o the r ,  non-income goals  must  also be considered i n  

p ro jec t   se lec t ' lon  and development.  Evaluation o f  t h e   q u a n t i t a t i v e  
impacts o f  a p r o j e c t  has thus been deve loped  w i th in   the   overa l l   con tex t  

o f  a mul t ip les  ob ject ive  p lanning  f ramework.  

Th is   append ix   dea ls   spec i f i c ia l l y   w i th   the  non-income goals o f  water 
resource  p lanning.   Three  non-quant i f iab le   ob ject ives - environmental 
q u a l i t y  and preservation,  regional  development and  employment,  and equ i t y  

i n   b e n e f i t  ( and   cos t )   d i s t r i bu t i on  - have  been s ing led  out  as being o f  

par t icu lar   impor tance and will be discussed i n  some d e t a i l .  

It should be  emphasized tha t   a l though a c a r e f u l   d e l i n e a t i o n  and 
p resen ta t i on   o f  each o b j e c - t i v e   f a c i l i t a t e s  comparisons and t rade-o f fs  

among non-income  and  income goals, i t  i s  no t   poss ib le  t o  f u l l y   i n t e g r a t e  
a l l  concerns  wi th in  a s ingle  'umbrel la '  measure. To t h e   e x t e n t   t h a t  

elements o f  regional  development, income d i s t r i b u t i o n ,   o r  env.ironmenta1 
ob jec t i ves  can be evaluated i n  commensurable monetary  units,  they  should 

be handled as p a r t  o f  t he  income  -.account i t s e l f .  The commercial  benefi ts 

o f  salmon f i sh ing ,   f o r   . examp le   (g i ven   su f f i c i en t   i n fo rma t ion ) ,  can be 

q u a n t i f i e d  ,and d isp layed  a long  wi th   o ther  economic costs and b e n e f i t s  o f  

a p r o j e c t .  Yet cer ta in   resource  ga ins and losses,  such as the  

d e s t r u c t i o n  o f  an impor tan t   na t ive   food  f i shery   o r   the   p reserva t ion  of an 
endangered  species,  cannot  be measured I n  monetary  uni ts no matter how 

d e t a i l e d   t h e   a v a i l a b l e   i n f o r m a t i o n  i s  regarding  the  resource  base and i t s  
use. 

Thus, although  the  focus o f  t h i s   s t u d y  has  been on the   eva lua t ion  of t he  
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economic impacts   o f   water-based  act iv i t ies ,   the  analys is   o f  income 

e f fec ts   a lone 'Is not   cons idered  to  be  an  adequate  basis f o r   p r o j e c t  

s e l e c t i o n  or design. An evaluat ion  o f   oppor tun i ty   costs   remains 

necessary in   tha t   they   demonst ra te   the   fo regone economic a c t i v i t i e s   w h i c h  

r e s u l t   f r o m   t h e   i n f l u e n c e   o f   o t h e r   o b j e c t i v e s  or p r o j e c t   p l a n s .   I n   o t h e r  
words, the  costs,  i n  terms  of  income foregone,  of   meet ing  other  than 

economic goals  can be accounted fo r   th rough  the  use o f  a :mu l t i p le  

ob jec t i ve   . eva lua t i on  framework.  But  the  question  of  whether  the 

non-income b e n e f i t s   o f  a part icular  water  resource  .development  plan  are 
worth more or l ess   than  the  income gains  foregone must remain a mat te r   o f  
judgement  by p o l i c y  makers. 

A po in t   o f   pa r t i cu la r   s ign i f i cance   conce rns   t he   an t i c ipa ted   ra te   o f  
change i n  Income  and  non-Income parameters  over  time. A number o f  
studies  have shown that  non-quant i f ied  values  have  Increased 

s i g n i f i c a n t l y   I n   r e c e n t   y e a r s ,  and t h a t   t h e i r  annual   ra te  o f   increase i s  

l i k e l y   t o  exceed t h a t  o f  income benef i ts   over   the  s tudy  per iod.   In  
par t icu lar ,   the  non-pr iced  ameni ty   serv ices  o f   env i ronmenta l   resources 
have been shown t o  be growing   rap id ly   w i th  demand increasing more than 

p r o p o r t i o n a l l y   w i t h  income. 45 The r a t e   o f   g r o w t h   i n  demand f o r  
non-income values  can be roughly   ca lcu lated as  a func t i on   o f   t he   i nc rease  
i n  populat.i.on,  income,  (which  wil1:increase consumer wi l l lngness-to-pay),  

and changing consumer tas tes .  A f irst est imat ion  could show t h a t  

non-pr iced  benef i ts   ,o f   water  uses will inc rease   a t  an annual  growth  rate 

o f  10  percent and on ly  5 percent for income bene f i t s .  Comparison  of 
a l t e r n a t i v e  uses o f  a r i v e r ,  eg. us ing  i t  as  a w i l d   r l v e r   r e c r e a t i o n   a r e a  

or as  a source   o f   hydroe lec t r i c  power, would need to   t ake   i n to   accoun t  

t h i s  expected  di f ference in   t he   t ime   s t ream  o f   f u tu re   bene f i t s .   A l so  

45 For example,  see G.H. Stankey, 'A s t r a t e g y   f o r   t h e   D e f i n i t i o n  and 
Management of   Wi lderness  Qual i ty ' ,  i n  Natural  Environments:  Studies 
i n   T h e o r e t i c a l  and Applied  Analysis, ed. John V .  K r u t i l l a   ( B a l t i m o r e :  
John  Hopkins  Press,  1972).  Stankey  argues tha t   w i lderness   recrea t ion  
and r e c r e a t i o n   i n  undeveloped  natural  areas I s  t h e  most r a p i d l y  
g row ing   ou tdoor   rec rea t i ona l   ac t i v i t y ,   I nc reas ing   a t   rough ly   10  
percent  per  year. 
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o f . l m p o r t a n c e   t o   t h e   c a l c u l a t i o n   a r e   t h e   i m p l i c a t i o n s   o f   t e c h n i c a l  change 

for.   the  development  and'preservat ion  opt ions,   s ince  future  technological  

improvements a r e   l i k e l y   t o  decrease  the  re lat ive  value  of   comnodity 
income b e n e f i t s   i n  comparison t o  non-priced  environmental  amenities. 

A. Environmental Qual i ' t y  and Preservat ion 

1. Background 

I n   t h i s   s e c t i o n ,   t h e   p r i n c i p l e   p a r a m e t e r s   w h i c h   a i d   i n   t h e  

evaluat ion  o f   non-quant i f ied  env i ronmenta l   impacts   o f  a p r o j e c t   a r e  

reviewed. The key cha rac te r i s t i cs   o f   t he   non -quan t i f i ab le   ob jec t i ve  

will be noted  ?>ut  development o f  an e x p l i c i t   a c c o u n t i n g   s t r u c t u r e  I s  

not  attempted. 

Four theoret ical   problems  confront  the  analyst  when a t t e m p t i n g   t o  
develop means f o r  measuring po ten t i a l   p ro jec t   Impac ts  on 
envi ronmenta l   qual i ty  and preservat ion.  F i r s t ,  w i t h   e x t e r n a l i t i e s  

the  prudemt  resource  developer  rarely  captures  the  gain  which  his 

care bestows on soc iety ,   whi le   the  i r responsib le   developer  i s  seldom 

forced t o  assume the.   soc ia l   costs   o f   h is   poor  management. Second, 

the  environment i s  a  pub1 I c  good, owned by  everyone  and  hence 
access ib le   t o   a l l .   Th i rd ,   unce r ta in t y   rega rd ing  . b o t h   f u t u r e  

consumer demand and t h e   q u a l i t y   o f  the product  cannot be e l im ina ted  
bu t  i s  inherent   in   the  nature  o f   env i ronmenta l   ameni t ies.   Four th,  

environmental  preferences  are  not  uniform among a l l   i n d i v i d u a l s  and 
i n   f a c t   a t   t i m e s  can become d i rec t l y   compe t i t i ve ;   ye t ,   t he   s t reng th  

o f   a l te rna t ive   . Ind iv idua l   des i res   cannot  be r i go rous l y  compared. 

The development o f   "ope ra t i ona l "   i nd i ca to rs   o f   env i ronmen ta l   qua l i t y  

i s  e x t r e m e l y   d i f f i c u l t  due t o   t h e   i n d i v i d u a l   c h a r a c t e r i s t i c s .   o f  

speci f ic   natural   environments.   For example, w h i l e  It i s  t r u e   t h a t  
t he  components o f  an ecological   system  are  interconnected, i t  I s  no t  

t r u e   t h a t   a l l   p a r t s   a r e   e q u a l l y   i m p o r t a n t .   S i m i l a r l y ,   i m p a c t s  do 
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not  occur  uni formly  over space  and t ime;  the  natural   environment i s  
character ized by the   p resence   o f   va r iab i l i t y  and t h e   I n t e r p l a y   o f  

m u l t i p l e   e q u i l i b r i a ,   w i t h   a b r u p t   s h i f t s   i n   b e h a v i o u r   j u s t  as 

"na tu ra l "  as a re   t he  more  accustomed incremental changes. To s t a t e  

t h a t  many na tura l   a reas   a re   ex t remely   f rag i le  and h i g h l y   s e n s i t i v e  
i s  therefore  on ly   the  .opposi te   s ide  o f   the  s ta tement   that   o ther  

areas  are  remarkably   res i l ient  and capab le   o f   adsorb ing-   la rge  
exogeneous pressures. 

2.  ODtion  Value 

The concept  of   opt ion  value  provides a gu id ing   ph i losophy  fo r   the  
environmental   object ive.  The under ly ing  premise i s  that ;  i n   t h e  

case o f  a d e c i s i o n   i n v o l v i n g   i n t e r g e n e r a t i o n a l   t r a d e - o f f s  
Characterized by u n c e r t a i n t y ,   u t i l i t y  will be increased  through  the 
maintenance o f  options.  Another way t o   s t a t e   t h i s  concept i s  t h a t  

. u t i l i t y  will have been decreased i f  fu ture  events   prove  that   the 

b e t t e r   o p t i o n  has  been foreclosed as a r e s u l t  o f  a p r i o r   d e c i s i o n .  

Several  aspects  of  option  value may be d i f f e r e n t i a t e d .  One aspect 
i s -  concerned w i t h   t h e   e l e m e n t   o f   u n c e r t a i n i t y   i n   t h e   f u t u r e  demand 

f o r  a  good. With  continued  increases i n  populat ion,  income,  and 

le l su re   t ime ,  i t  i s  reasonable t o  expect   that   fu ture  generat ions 

will place a r e l a t i v e l y   h i g h e r   ( r e a l )   v a l u e  on natura l   ameni t ies.  A 

second  component o f   o p t i o n  demand emphasizes the  importance  of 

maintaining  choices,  a c r i t e r i o n   o f   p a r t i c u l a r   c o n c e r n   i n   t h e   f a c e  

o f   " I r r e v e r s i b l e "  developments  decisions. " Against a background 
o f  economic, b i o l o g i c a l ,  and soc ia l   unce r ta in t y   t he re  i s  value i n  
the   re ten t ion   o f   op t ions   tha t   wou ld   o therw ise  be foreclosed. The 

fewer   t he   ava i l ab le   subs t i t u tes   f o r  a foreclosed  experience,  the 
g r e a t e r   i s   t h e   v a l u e   a t t a c h e d   t o  i t s  loss .  

46 The t e r m   n I r r e v e r s i b l e u  i s  used t o   s i g n i f y  an a l t e r a t i o n   o f   t h e  
environment  for  which no f e a s i b l e  means o f   r e s t o r a t i o n   e x i s t s   w i t h i n  
an acceptable  per iod  o f   t ime.  
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Existence  values  form a subset o f   o p t i o n  demand. Preserva t ion   o f  

natura l .   w i lderness  areas and the  surv iva l   o f   un ique  an imal   spec ies,  

f o r  example, are  concepts  from  which a l a r g e  segment o f   s o c i e t y  
c l e a r l y   d e r i v e s   s a t i s f a c t i o n .  Yet  very  of ten  the  expression  of  
value i s   s t r i c t l y  non-consumptive;  witness  the  concern  for  whales 
on t h e   p a r t   o f   i n d i v i d u a l s  who will l i k e l y  never  observe  these 

species i n  t h e   w i l d .  This sense of   value  involves  something more 
than  the  merely  personal   preference and t h e r e   i s  a pe rcep t ion   t ha t  

t h e  community of  "humanity" i s   i n  a ve ry   rea l  way enriched  by  the 

presence  of  these phenomena and, correspondingly,  would be 

diminished  were  they t o  disappear. 

I n  summary, key  determinants  of   opt ion  values  include  the  fo l lowing: 

a)  unlqueness, w i th in   t he   pa r t i cu la r   a rea   cons ide red ,   o f   t he  
-potent ia l ly   a f fected  env i ronmenta l   resources;  

b )   t he   cu r ren t   l eve l   o f  demand f o r   t h e  amenlty  services i n  

question; 
c )   t h e   a n t i c i p a t e d   r e l a t i v e   i n c r e a s e  i n  demand over   the  per iod 

under   cons iderat ion  for   the  type  o f   ameni ty   serv ices 
provided; and, 

d)  the  degree t o  wh ich   p ro jec t  consequences represent 
i r r e v e r s i b l e   i m p a c t  upon the  natural   environment.  

3 .  Evaluation  Parameters 

Having  developed  the  framework w i th in  which  the non-income 
ob jec t ives   o f   env i ronmenta l   qua l i t y  and p e r s e r v a t i o n   a r e   t o  be 

evaluated, i t  now remains to   d iscuss  the  key  env i ronmenta l  
ind ica tors   wh ich   a f fec t   water   resources  and the i r   assoc ia ted  uses. 

The broad  range o f   po ten t i a l   p ro jec t   i nduced   impac ts  makes i t  
inappropr ia te   to   ca tegor ize   spec i f i c   impact   t ypes .   Ins tead,   the   key  

determinants   o f   env i ronmenta l   qual i ty  and preserva t ion   ob jec t ives  

are  presented as a gu ide   fo r   resource  managers, who can  then  apply 

them t o   p a r t i c u l a r   w a t e r   c o n f l i c t s .  A t o t a l   o f   s i x   I n d i c a t o r s   a r e  
spec i f ied .  
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a. Uniaueness 
I n  general ,   the more unique an area  or  species  the  smal ler   are 

the  number o f   a v a i l a b l e   s u b s t i t u t e s  and t h e   l a r g e r   a r e   t h e  
associated  opt ion and existence  values.  nUnlquenessn may r e f e r  

t o   p h y s i c a l   p r o p e r t i e s   o f  an area,  such as  a w a t e r f a l l   o f  

unusual  beauty; i t  may r e f e r   t o  an unusual  animal  species  or . 

t he i r   behav iou r ,   f o r  example the  presence .. o f  an  endangered 
species  or   the  existence  of  a car ibou  migra t ion   a rea ;   o r  i t  may 

refer   to   the  unusual   adapt ive  behaviour   o f  a p lan t   o r   an ima l  

species. 

b. T e r r e s t r i a l  and Aquatic  Ecology 

Benef ic ia l   o r   adverse  changes i n   t h e   t y p e ,  abundance, o r  
d l v e r s l t y   o f  a p lant   or   an lmal   spec les,   that   are  not   inc luded as 
p a r t   o f   t h e  income object ive,   should be counted  here. The 

. d l s r u p t i o n   o f   n e s t i n g   o r   f e e d l n g   h a b i t a t s ,   f o r  example, could 

represent a s ign i f icant   adverse  impact  on t e r r e s t r i a l  

ecosystems, w h i l e  changes i n  water   f low  o r  volume would 

adversely  af fect   the  aquat ic  ecology  of  a reg ion .   S imi la r ly ,  

h a b i t a t  improvement o r   t h e   p r o t e c t i o n   o f  a threatened  species 

would  represent  benef ic ia l   impacts  of  a pro ject .   Increased 
access t o  an a rea   cou ld   resu l t   i n   s ign i f i can t   l ong te rm  impac ts  

on the  ecology  o f  a na tu ra l   reg ion  and must a l so   rece ive   ca re fu l  

a t t e n t j o n .  

c .   I r r e v e r s i b l e  ImDacts 

Option and existence  values  both  increase t o   t h e   e x t e n t   t h a t  a 

planned  water use,  such as  a ma jor   hydroe lec t r i c  development, 

r e s u l t   i n   i r r e v e r s i b l e '   e n v i r o n m e n t a l  changes. I n   c o n t r a s t ,  some 

water uses  cause only  temporary  Impacts on the  environment. 

Placer  mining,  for  example, may destroy a f i s h e r y   f o r  a number 
o f   y e a r s   b u t   a f t e r   r e s t a b i l i z a t i o n   o f  streambeds and  banks, f i s h  

will usua l l y   re tu rn .  48 The asymmetr ical   impl lcat lons o f  

48 Example borrowed  from K r u t l l l a  and Fisher, op. c l t .  
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i r r eve rs ib le   impac ts  emphasizes the  need f o r   c a u t i o n   i n   p r o j e c t  

design and se lec t ion .  

d.  Naturalness 

In   genera l ,   t he  more pr is t lne  the  env i ronment ,   the more r a r e  i t  

i s  and hence' the  more.  highly  valued.  Municipal  waste  disposal 

i n t o  an a l r e a d y   p o l l u t e d   r i v e r  may, t h e r e f o r e ,   b e ' p r e f e r a b l e   t o  

w a s t e  d isposal  . i n t o  a " w i l d "   r i v e r .  49 'Naturalness' '  i s  o f  
course a r e l a t i v e  term; an a r e a   - e x h i b i t i n g  a r i c h  and d iverse  
s e l e c t i o n   o f   w i l d l i f e  f o r  example, i s  more nnatura l "   than a  more 

l imited  environment  which  supports  only a  few p l a n t  and animal 
species. 

e. Aesthet ics 

T h i s   c r i t e r i o n  l s  .obv ious ly   h igh ly   subject lve.   In   recent   years,  

however,  a number o f  approaches t o   r a n k i n g  landscapes  have  been 

.developed. 50 The eva lua t i on   o f   aes the t i cs  I s  made e a s i e r   i n  
t h a t  an absolute  sca le i s  not   required;  rather  comparison i s  
mos t  o f t e n  made between  two o r  more specif ic  environments. 

f .  Range of   Recreat ional   Oppor tun i t ies 

A dimin ish ing  resource base leads t o  a r e d u c t i o n   i n   t h e   v a r i e t y  

o f   a l t e r n a t i v e   r e c r e a t i o n a l   o p p o r t u n i t i e s ,   r e s u l t i n g   i n   l o s s e s  

i n   s o c i a l   w e l f a r e .   W i l d e r n e s s   a c t i v i t i e s  such  as  canoeing, f o r  

. .  example,  have become more valuable i n  some areas  because  the 

- 

experience i s  no longer as r e a d i l y   a v a i l a b l e .  

49 On the   o ther  hand,  a w i l d   r i v e r  may be a b l e   t o  process  wastes  more 
e a s i l y   w h i l e   t h e   a l r e a d y  degraded r i v e r  may ass im i la te  wastes l e s s  
q u i c k l y  and  add t o   e x i s t i n g   p o l l u t i o n  problems. 

See - f o r  example,  John Qearinger,  'Measuring  the  Intangfble  Values  of 
Natura l  Streams, Par t  I I u ,  Universi ty  of   Kentucky,  Water  Resources 
Research I n s t i t u t e ,  Research  Report No. 66, December, 1973. 



- 72 - 
I 
I 
I 
I 

The preceeding s i x  i n d i c a t o r s  can be eva lua ted   w i th in  a  framework 

w h i c h   i n c l u d e s   t h e   f o l l o w i n g   c r i t e r i a   f o r  each: 

1. d i rec t i on   o f   p ro jec t   impac t :   bene f i c ia l  (+)  or  adverse (-); 

t i .  magnitude o f  the  impact:  the  scale  which i s  u t i l i z e d   m i g h t  

rank  impacts  from -5 (h igh ly   adverse)   to  t5 ( h i g h l y  
b e n e f i c i a l ) .  Magnitude i s  used I n   t h e ,  sense o f  degree,  scale, 
or  extensiveness  of  impact, and r e f l e c t s   t h e   . s p e c i f i c  

c h a r a c t e r i s t i c s   o f   t h e   p r o j e c t  under  consideration; 

ii 1. importance  of  the  perceived  impact: a very  important  impact 

would  be  awarded 1 po in t ,   wh i l e  an impact   o f   minor   s ign i f icance 

would  be  awarded  a  score  between 0 and 1.  Importance I s  

d e f i n e d   i n   r e l a t i o n   t o   t h e   a n t i c i p a t e d   s i g n i f i c a n c e .  o f  each 

ind i ca to r   f o r '   eco log i ca l   va lues  and the  associated  Impact on 
human  demands fo r   t he   a t tendan t  change i n  amenity  services and 
opt ion  va lues  which  are  prov ided.   Th is   cr i ter ion  should 
p r o b a b l y   r e m a i n   i n v a r i a n t   f o r   a l l   p r o j e c t s  under  consideration; 

I v .   p r o b a b i l i t y  o f  impact  occurrence: a probable  impact  would be 
awarded  a score  between 1/2 and 1 ,  w h i l e  an un l i ke ly   Impact  

would  be ra ted  between 0 and 1/2;  and, 

v. mitigation/enhancement o f  p r o j e c t   I m p a c t s :   t h e   p o s s i b i l i t y  

which ex i ts   for   mi t igat ing  adverse  impacts   or   enhancing 

benef ic ia l   impacts,   rated as poor ,   l im i ted ,   f a i r ,  o r  good. 

Impact  direction,  magnitude,  Importance, and p r o b a b i l i t y   c o u l d  be 

eva lua ted   fo r  each o f   t he   i nd i ca to rs   se lec ted .  A t o t a l   s c o r e   f o r  

each  key i n d i c a t o r  i s  then  der ived   by   mu l t ip ly ing  each impact 
magnitude  ranking  by i t s  associated  importance  weight ing and 

p robab i l i t y   sco re .  . The  sum o f  these  values  would  represent  the 

f i na l . .   sco r ing   o f   t he .   env i ronmen ta l   qua l i t y  and preserva t ion  

ob jec t ive .  A h igh   pos i t i ve   sco re   wou ld   s ign i f y  an o v e r a l l  

benef ic ia l   impact  on the  environment,  whi le a negative  ranking  would 

suggest that  environmental  degradation.  would be expected t o  
accompany p r o j e c t  development. The card ina l   scores   o f   ind iv idua l  
p ro jec ts   cou ld  be  compared  and  an ordinal   ranking  compi led.  The 

I 
I 
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resu l t s   o f   t he   env i ronmen ta l   qua l l t y  and p rese rva t i on   ob jec t i ve  
cou ld   thewbe compared t o  those o f  other  accounts. 

B e n e f i t   D i s t r l b u t l o n  

1.  Background 

T rad i t i ona l   cos t -bene f i t   ana lys i s   s ta r t s   w i th   t he   p remise   - t ha t ,   I n  

p ro jec t   se lec t i on ,  i t  does no t   mat te r  who t h e   b e n e f i c i a r i e s   o f  a 

program  are and who bears  the  costs. A do l l a r   o f   I nc reased  income 
t o  a poor man i s  valued  equal ly as  a d o l l a r   o f  added  income f o r  a 
r i c h  man. Benef i t s   tha t   accrue   in   wea l thy   reg ions   a re   va lued  In   the  
same manner as those  . that   accrue i n  poorer  regions. The reason  for  
t h i s  approach does n o t   l i e   i n  a d i s rega rd   f o r   equ i t y ,   bu t   ra the r  
from  assumptions i n   w e l f a r e  economics. 

Welfare  economists  have  argued  that  al location and d l s t r l b u t i o n   o f  

pro ject   benef i ts   are  separate  issues and pro jects   should be  chosen 
on t h e   b a s i s   o f   e f f l c i e n c y   c r i t e r i o n   o n l y .   D i s t r i b u t i o n   o f   p r o j e c t  

. . bene f i t s  on the   o ther  hand, should be carr ied  out   separate ly   through 
establ ished  .s tandards  o f   jus t l .ce  or   equi ty   by means o f   t axes   o r  

monetary  t ransfer payments. 51 

Th is   separa t i on   o f   e f f i c i ency  and e q u i t y   i n   p r o j e c t   s e l e c t i o n  has 

come under  attack i n  recent  years. 52 A number of  economists have 
argued that   the  assumpt ions  o f   wel fare economics a re   no t   app l j cab le  
i n   cos t -bene f i t   ana lys i s .   Fu r the rmore ,   d i s t r i bu t i on   by   o the r  means 

51 For a res ta temen t   o f   t h i s   pos i t i on  see Richard A. Husgrave, 
"Cost-Benef i t  Analysis and the  Theory  of   Publ ic  Finance",   Journal   of  
Economic L i t e r a t u r e  7 (1971), pp.  797-806. 

52 See Ar thur  Moss, "Benefi t-Cost  Analysis: I t s  .Relevance t o   P u b l i c  
I nves tmen t   Dec is fon~~ ' ,   Quar te r l y   Jou rna l -   o f  Economics  80  (1966) , pp. 
208-226,  as  an  example o f  one o f   t h e   e a r l i e s t ,  and perhaps  the most 
s p i r i t e d ,   a t t a c k s  on the   separa t i on   o f   e f f i c i ency  and equ i ty .  
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C .  

such  as , t r a n s f e r  payments, a re   no t   cos t l ess ,   o f ten   I nvo l v ing   bo th  

admin i s t ra t i ve  and p o l i t i c a l   c o s t s .  Even  more important , 
governments do n o t   t r y   t o   s e p a r a t e   e f f i c i e n c y  and equi ty ;   they 

t y p i c a l l y  want t o  pursue  both  object ives i n   p r o j e c t   s e l e c t i o n .   I n  

o r d e r   t o  be usefu l ,   the  analyst   should be adapt ive and respond t o  
the  needs  and In tent ions  o f   the  dec is ion-makers.  

2.  D i s t r l b u t i o n   E f f e c t s   o f   P r o j e c t s  

The d i s t i n c t i o n  between ' e f f i c i e n c y "  and 'equi tyn i s  o f t e n  
a n a l y t i c a l l y   u s e f u l ,   b u t  It I s  nonethe less   a rb i t ra ry .  I f  e f f i c i e n c y  

were  viewed  broadly as  a  measure o f   t h e   d i f f e r e n c e  between a l l   t h e  

advantages  (benef i ts)  and a l l   t h e  disadvantages  (costs)   of  a 

program, t h e   e q u i t y   o r   d i s t r i b u t i o n   e f f e c t s   o f  a p r o j e c t  or a c t i v i t y  
could.  be viewed as  a subset   o f   the  l tgrand-ef f ic iencyn  e f fects .  To 
t h e   e x t e n t   t h a t   e q u i t y   e f f e c t s  were favourable  they  could, i n  
p r i n c i p l e ,  be i n c l u d e d   I n   t h e   b e n e f i t s   o f   t h e  program,  and t o   t h e  
extent  they  were  unfavourable  they  could  be- included among the  costs .  

The problem, of  course, i s  p l a c i n g  a value on such  favourable or 
unfavourable  e f fects  so tha t   they   a re  comnensurable w i th   o the r   cos ts  

and benef i ts.   Al though  progress I s  being made i n   t h i s  area,  the 

v a l u a t i o n   o f   t h e   d i s t r i b u t i o n   e f f e c t s   o f   p u b l i c   e x p e n d i t u r e  programs 

has so far  eluded  economists. 

Because o f   t h e i r   i m p o r t a n c e   t o   p o l i c y  makers t h e   r e d i s t r i b u t i o n  

e f f e c t s   o f   p r o j e c t s   s h o u l d   a t   l e a s t  be spe l led   ou t  and discussed. 

To improve  analys is ,   pro ject  managers, f o r   t h e i r   p a r t ,  must p rov ide  

economists   wi th   gu ide l ines  concern ing  the  d is t r ibut ion  ob ject ives 

(Income,  region,  special  group,  etc.). 

Regional Development  and  Employment 
The major  goals o f  reg iona l  development and  employment ob jec t i ves  

should be t o  Improve  the  d is t r ibut ion  o f   populat ion,   product ion,  and 

I n d u s t r i a l  development wl th in  the  country.   Al though  the  development 
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of  strong  growth  centres  should  not  be discouraged,  the economic 
base of   smal ler   comnunit ies needs t o  be pro tec ted  and s t a b i l i z e d   i n  
a manner comnensurate w i t h   t h e i r   u n i q u e   q u a l i t i e s .  

The human and soc ia l   cos ts   assoc ia ted   w i th  unemployment a l s o  need t o  

be  addressed t o   u t i l i z e   s o c i e t y ' s   s c a r c e   l a b o u r   r e s o u r c e s   i n  a 

p roduc t ive  manner.  Emphasis therefore,   should be p u t .  on the  

c r e a t i o n   o f  a v i a b l e  economic base t o   s t a b i l i z e   l o n g - t e r m  employment 

I n   a l l  regions. Development o f  a r i v e r   f o r   h y d r o e l e c t r i c  power, f o r  
example, may prov ide  a. subs tan t ia l   shor t - te rm economic boost t o  a 

l o c a l  community. However, i n   t h e   l o n g e r   r u n  such a development may 
p rove   t o  be ve ry   d i s rup t i ve   t o   bo th   t he  economic  and c u l t u r a l   l i f e  

i n  an area. 53 Enhancement o f  a renewable  resource  base and the  
development o f   i n d u s t r i e s   w h i c h   u t i l i z e   t r a d i t i o n a l   n a t u r a l  
resources, on the   o ther  hand, i s  l i k e l y   t o   p r o v i d e   s i g n i f i c a n t  

long- term  benef i ts  t o  a region. 

Development of   reg ional   accounts I s  important because i t  may  show 

impacts  of  water uses w h i c h   a r e   s i g n i f i c a n t l y   d i f f e r e n t   f r o m  
p r o v i n c i a l ,   n a t i o n a l ,   o r  even in ternat ional   accounts.   For  example, 

development o f   h y d r o e l e c t r i c  power i n  N o r t h e r n   B r i t i s h  Columbia may 
r e s u l t   i n   s u b s t a n t i a l  economic ga ins   t o   t he   p rov ince  and na t i on   bu t  

a t   t h e  same t ime may c r e a t e   s i g n i f i c a n t  non-income (pro ject   impact)  
losses  for   local   communit ies.  The regional  development  account 

r e q u i r e s   t h e   I d e n t i f i c a t i o n  o f  reg iona l  non-income parameters and 
a l l o w s   f o r   i n t e r - r e g i o n a l   t r a d e - o f f s   t o  be made e x p l i c i t .  

S imi la r ly ,   benef i t s   wh ich   accrue   to  one reg ion  because of   increased 
i n d u s t r i a l   a c t i v i t y  may camouflage  any r e s u l t i n g  changes i n   t h e  

water  resource and the  subsequent r e d u c t i o n   i n  employment i n  

53 A. good  example o f   t h i s  i s  t he  James  Bay hydroelectr ic  development 
p r o j e c t .  The c la imed  benef i ts ,  i n  terms  of  income  and  employment, 
a r e   l a r g e   b u t  it i s  now apparent   that   the  costs   o f   env i ronmenta l  
degradation and soc ia l   d i s rup t i on   o f   na t i ve   peop les   a re   a l so  
s i g n i f i c a n t .  
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commercial f i s h e r i e s ,  or i n  t o u r i s t   a c t i v i t i e s   a s s o c i a t e d  w i th  spor t  

f i s h i n g ,  i n  downstream c o m u n i t i e s .  A s h i f t  i n  t h e   t y p e   o f  

employment oppor tun i t i es   wh ich   a re   ava i l ab le  'may also  occur.  For 
example,  employment  based  on the  renewable  resources  of a reg ion may 
s h i f t   t o  employment i n  serv ice  or t e r t i a r y   i n d u s t r i e s .  

Because o f  the   sub jec t ive   na ture  of '  the   requ i red   eva lua t ion  o f  the  
non-quant i f iable  water use  impqcts,  only a very  simple  accounting 
s t r u c t u r e  i s  requi red.   Mere ly   judging  an  ant ic ipated  pro ject   impact  
on i t s   d i r e c t i o n   ( p o s i t i v e  or negative),  magnitude  (low,'medium, 

h igh) ,  and an t i c ipa ted   p robab i l i t y   o f   occu r rence   (un l i ke l y ,  

probable)  can  provide a workab le   inventory   o f   ind lca tors . .   Fur ther  

ref inement  of  .each c r i t e r i o n   i s  suggested I n  t h e  case o f   l a r g e r  
p ro jec ts .  
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