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This paper isili synthegis of major international experiencs

in the conservation of natural x»esources wihich hasg bhad little
exposure in Zimbabwe but which hag impoxtant implications as
far as the future of this ccuntmy, and indeed the world, is
concerned., Comprehension of this koowledge ia a prerequisite
to the imperative changes in cuxw ecoroxnic view-of man and his
world which must come aboutl i1f our society is %o aveld the
apocalypse. : . ’

The study of economics of natural resources was intimately
mingled with that of sconomics in general until the middle of
- this ocentury, Natural resource eccnomics emerged fully as
a sub~-discipline of economics with the publication, in 1963,
of Scarclty and Gpowth ¢ Tio fennomics of Natunral Resource
Avallebility (Barnett and Movse, 196%). Q.8 memiial work
was resgearcned and written in that marvellously optinmistic

era folleowing the Socond World War when advances in technology
wero tTaking place at a rate previously inconceivable, Barnett

and Morso (1963) interpreting the spirit of their time, wrote

Y

"The Traditional concerns of conservation economics - the
husbanding of natural resource stocks for tihw uge of
future generations - may now bs outwmoded by advances in
technology." ) '

While known resources were being depleted, technology was
making available increascing supplies of either previously non-
economic resources 9o of completely new resources. The
distinction between exhaustible and renewable resources was
.blurring, with technology emerglng as the ultimats 'renewing!'
resource (Bernett and Morse, 1963%),  Scarcity and Growth
was the first major comprehensive survey of the theoxy and
data pertaining Yo natural rdsouxrce use. The conclusions
cuillined above reinforced a gimilar position advocated by
Schultz some ten yeaxrs proviously QSchultz, 1951) and
Scarcity and Crowih has been remazkable both Tor its
intzlloectual contribution to the liderature and fox its
influonce oa the resovrce economice profession (Krutilla, 1977).

The era was nct without its noen~conformists and dieslidents.

In the aguicultural sphere, Rachel Caxson's Sllent Ffpxing
(1962) had &« profound influence hoth on agricultural scientists
end on the emerging study of rcclogy. In the economics
liserature, Gaibmaith's The Lfflusct Society (1958) and
Pouldingia “"Ihe Econcomics of the Coming Spaceship Earth™

(1968) remain classiocs o thic duye 1% was Doulding, (1966},
who defined the major problemw cf oux tilz; <that of the need

to face, and adjust +o; the realities of a 'clceed'! gconomy.
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"The closed earth of the'' future requires sconomic
principles which are somewha’ different from thoge
of the open earth of the past ... Zf The open
economy is charactamised by _/ the illimitable plains ..
associated with zeckless, exploiﬁativn romantic and
violent behavicur .,0 The closged cconony on *%ua
other hard is oue ‘/ in which ke earth lLies bocowme a
gingle spaceship, without unlimitnd resexrvoirs of
_anytnwng, eithnxr for extraction oxr for pollution, and
in wnich, thewefore, man must find hig place in a
cycilcal ecological gystem oo Tha difference betwveen
the two types of economy becomes most apparent in the
atigl sude towwnds congumphion, Ia the A opeiu /¢30nony oes
thz succensg of the ccoonnwy ig measured by +Hhe anount of
thioughput foom the factors of produciion ceo Ny
conslast, in the.é closed _/ 2conory, thronghputy is
by no mzans a dzgiderata and ic indead to be ragarded
as someuhing t0 be  minimised rather than maximised."

Bouldings clcsed earth is a unique and characteristic feaiure
of the twentieth century and is the result of iwo phoencmena
‘in partiouiar, Firetly, advances in hygiene and nutrition
have poinsed the way $o the rapidly expanding human population
of ouw tims, Secondly, the ead has core to what Welter
Pregoott ¥abd (1932) in his book Thce Great Trontier refers to
ag the 40D-yezr.boom in modern hisiory. The boonm was the
result of Furopean cxpanzion into the Americas, Africa and

Lusirelasias

. "When this 2at area wes made available to the crowded
ani'lunovﬁr-vhcd people of the Metropolis, L: by which
ne means Western Europe, m/, they gwarmed cui. Like bees
43 rack up the nectar of the waalih, much of whica they
bunugne homs to the mothor hive, Thig sudden, continuing
and ever-increasing flood of #ealth nmecipitated oa the
Metrapolis e buginess toonm zush as the world had nsver
knownn hefore acd probably can never know again.®

Todsy oum pxoblem ig that the cconomic growth which fueled
tha development of so much of the world is no 1ona~r, in
itsall, the key to the futurs prospazcts. In the 4C0U~-yeax
bocm just onded, economic growth has provided the sciution
to moat of hdman econonic wolfeoo prodblems and consequently
oun inatitutionc and cur soclchy are orientated towards the
nrcmo*lon of “”Ohuh policies {Zalso, 1977)o Our values
and ingititutions of democracy, capilitaliem, pxuivate property
and free comp&titicn have emevged Iiem, end are conglstent
wlth, a boom era whera naturo’s regyuress and dvmns were
regarded as infinilte, In the lanza and ﬁnv1rouan+—ucarce
world of the late twentieth century, the peneirating 'insights
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of ML1l, a century ago (Mill (1665) 1965 ) as amplified

by Galbraith and Boulding in this century, fake on a new
relevance, Where we are forced 4o live a limited and

closed system, there are dangerous shortcomings in private
ownership of, and competition for, the r»esgources of nature.
Economic growth, as a goal in itself, can become a dangnr

and, on a world scale, an imposcibllity. Bconomic, growth ;
in one region simply robs another of i%s birbhr¢ghtg I :
is this issue which forms the keinel of the current dispute

over resources and Income distribution between the nations |
of the Norxhern and Southern hemispheres,

In Zimbabwe, pcolitical changes have brought us, afier years
of government policies apparcntly aimed at ignoring or
shelving *the difficulty, squarely %o face. with +he pioblenms
of land scarcity. Liand reform and redlstwibution are
clearly impoxrtent policies for {tliz immediate futuve but
simple mathematics involving available land area, pcpulation
glze 2nd population growth must suxsely indicate. that the
ansver lies elsgewhere, 0f the three prime facets of the
economic growti policies of the last 400 years, industrlialisa-~
tion, emigration and exploitation of indigenous-and foreign
naturel resourcas, only the options of industrialisation and
local resource congumpitlon remain %0 .anyv slgnificant exlent,
Zimbabwe must grow and develop, of that thex»e can be no
question, The nced ig to discover the institutions and
methodologies for *he development of Zimbabwe that truly
reflect the realities of the closed system within which both
the cuzrrent grneration, and those which follow, must live.
On the institutional aspect, time does not permit a full
discussicn, I must resort again to quotaticn, this itime
feom Kelso (1977): '

"Haxirzisa’tion of the sta%e of well-being cf the gociety

often regquires a fmonopely sciuvion' of the natural

resources provlem, :

Since moncpolisation of natural nasources by, private
indivicdeals is politically unihinkable plv n our present
gociul wvalues, such moncpoly solutions require ccllecti viza=
tion eclutions that range from private collectives such as
co-operatives to quasi-public and fruly governmenial
nonopoclies ... Rather than 4he perfect competition of
“cenventional ccenomic wisden, natural resource problems.
cften regquire vhe ouposito ~ troadened collectiviat,
ronopollisiic solntions, :
P
The modification of ouxr legdl, socxaly Yand tenure and othaer
ingtituticnal systems ig clearly a prlority tashk and Zimbabwe

o

is indeed fortunate in; that it is meving woward o
favouravle politicol climate 11 which noeded changs can
evolvce It is the mothodolo p Lom thﬂr tiran the instituticnal
agpects of development that foz thc substance of the
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remaindex of this paper. o . ) .
The concexn for putting the environment %o its best use goes
“:well back into historys Many of the simple societies of
"<this planet, from the Buishmen of the Kalahari to the crofters
of 5t. Kilda, evolved sophisticated survival 'systems based
on-the skilled and sustained uce of environmental reeources.
In modern times, natlional parks wers cstaebliched in the
United States soon after the appearance of Mill'ts Principles
of Political Emnom,fo This model has subsequently been
conwed in many ouher parts of the world, including our owm
(Flsher & Petersen, 1976), But beyond this very important
and' simificant step 1in preserving certain environments as
national parks for the enjoymeni of present and future
generations, li{tie attention, either nationally or inter-
navionally, has besn paid to natural resources policy. .

In {his last field, the United States is the leader, albelt
2 rether veluctant one. Its role largely results from the
vast land and resourca holdings < the federal goveinment,
The U.S. Bureau of Land Managemeat and the U.S. Foresw Sarvice
administer about 650 million acrzg, making them amongst the
largest of the world's public enterprises (Krutilla & Fisher,
1975, DPo5) These land and resource heldings have been, and
are, sublect to increasing and conflicting demands on theix
use but 1% was not until 1964 that an atitempt to resolve the
complex issues involved was. made, The Public Land Law
Review Commission was established and reported, ag follows,

gome six years later

"Althcugh Congress has esteblished goals in the statutes
setting aside and providing for the administraticn of
national parkg, wilderress awsas and wildlife refuges,
it hac not provided adequate geals for lands not having
a clearly defipred. primany pulposs3, It is on these
londs, primarily those nanaged by the Forest Service

and the¢ Bureau of Land Management, ithat the absence of
goals has led to major problems," (1970, p.42).

However, as Krutilla & Fisher (1975) observe, the problenm is
not cne of an abgence of goals, Rather it is the lack of
- a procedure for the evaluation of the relative worith of
compeiing goalg, or combinations of goals, o which an area
of the environment ray he dedicated, it is to the
techaiques, and their limivations, that are and can be
employed in policy analysis that the discussicn now turne,

Economic analysis in development cor project evaluation has

a long and mixed histery. - The constitution of the state of
Vermon<t; for example, requires explicitly that the henelfiis

from the monies to be levied and expended be demonsirated to
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oxceed the costs (Margolieg 1959) . The praovical procedures
of modern cost~benefit analysis are without the scope of this
- papexz but can be found in any one of the- numerous texts on
the subject (esg. Little & Mirrlees, 1974)< ;. .~ The objective
here I8 to highlight the limitations of: noab@benefin .analysis,
in -situations- where one use of an aree is’ permanently and
irrevocably destructive of othex -valuadle: ox- ‘potentidlly
valuable uses., - Strip ‘mining of an area of land may render
"the land permanen+1y unguitadble foxr agrioulture, recreation
oxr other uses. - In such instanoes, it is netessary to balance
the net economic geins consequent on the miving sativity
Aagainst ‘the opportunitlies of .alternative uses -foregone,

I+ is certaln that data needed to evaluate certain forms of
land.use will be diffioult to acquire. -~ The-nsed therefore
is to develop valid analytical procedumes which can yield
maanlngxul results in sitwations where date: axe limitedo

Such procedures are particularly necessary when ozs potential
form of land use of an area is that of leaving it in its
natural stateo L e :

Costwoenefit enalysisg, as currenily applie&'by development
agencies, starts from the premisu that w1lderncss, wildlands
and 'unimproved resources' have no-value,  Ely end Wehrwain,
for example, write “"while land a3 nature has..no cost of
production, land is not a factor of pwduction, or even a
consunption good until it has beon modified’ ‘Qr ‘produced!”
(1940, p 144§ Nash (1967, pp 40-43) writing of the
American wildernass, shows that in seventseunth and
eighteenth century Amexica, wilderness -had a negative value
in the minds of Americans, and that this view largely

' pezsists into the present day. A similar attitude is also
the conventional wisdom in Zimbabweo _

Following directly from tha belief that land'in its natural
state has no value, is the lack of Iecognition of opportunity
coste in the form of amenity -services precluded by tue
developmont of wildlands.(Krutilla & Fisher, 1975).. Where,
as in past centuries, ijoabwe conslgted of -small pockets

- of developed lands surrounded by vast tracts of wilderness,
& zero, or near zero, value, at the margin, of wildlands

was appxropriate. This no longer holds true in the Zimbabwe
of 1980, where National Parks and undeveloped forest and
safari areas oocupy & relativcly small fraotion of our total
land area, The measurement of the value of preservation is
a difficult task and, to datc, the issue has largely been

" dodged by economists, pollcy-makers and legislators, In
place of scientific analytical procedures, sentiment has
reigned. Ambiguous statements urging the prescrvation of
our ‘national heritage' and the need to follow sustained
yield policies without adequate  Gefinition of what these
terms imply, have passed the raesponsibility for choosing
between alternative -development paths to the resource
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manager and-. the plannex, These inuividuauﬂ, operating in the
"~ hard world of aconomle reality, have "little ohoice but to use °
conventlonal .cost~benefit proceduresq' Given that these:
B “pmooedurvs, as ourrently appl:z.erl9 are defiolént with. respect '
. $0.the evaluation of the cosis and benefits’ 0f preservation,
. it'is hardly surpmising. that wildlands. get g¥ort shyift,
‘.Sentiment invariably lomes o economivse in ‘“the longen term.
o O
' :mhe practice of cost-beneflt analysio suffers from Hwo primaxy
‘limitabions (Krutille, 1975). Firstly, for.extensive,. long~
1ived investments there is the formidableé. and’ exactlng tagk
oi projeoting the physlcal. and human conséquences of the
propooed developmants Proquently the agenoy responsible for
- implementing ‘the project i3 also charged vith preparing the . .
- project -evaluation, IneVLtably, there will be &w instiwutional
biasg +owa“ds developmen%o ~Krutilla. (1975) writeS°~

t

"Other,evidence exists in 'the general prgctice‘of the
aegiduous search for benefits, but the apparent
occupationally induced myopia in perceiving costse
‘For exampie, take the widespread calculauion of
.- secondary benefits that was rellied on to ddd something
T %6 the benefit total when piimary be1efits fell below
. %he corregponding costss . This was done without
© . apparently racogaising that there were corresponding
- secondery costs - the secondary costs vere completely

negleoted 4n the evaluationsu“_

: ”he second 1%m11ation of. cost~beneflt analysis lies in the
{4endency of analysts. to concentrate .on’ tintermediate' rather
=than .final goods produced from the projects For example,
~the primaxry output from a Lydro-electnic pfoaect is-
‘eleotriclty, an intermedia@e ‘good in the production of
" final cépital om bonsump+ion itens. .:The consamer of a
- glven final p;oducu can. be. regarded as largely indifferent
‘a3 to vhether the energy used to p"oduce the producsy came
. from hydwro, . thermal or nuclear gources. ~ 0n the other hand,
~the ‘consumer df the natural env;ronment now drowned by the
.. hydro laks may well be hard placed 0. find a satisfactory
’ subsuiouuvq S o . ' "

"The‘51gnificance of final consumption servicss that
ars both incldentally providad, cuch as water based
outdoor regreation on now impourdments, oz :destroyed, .
such as recreational activity supported.by a fres
- flowing. stream or the peculiar habitat provided by ;
tho siie inundated. by the reservoir, where winter Py
" habitat is a limiting factor, appear not.to haveo
received the kind of atteniion accorded the inter- >
~mediate goods purposes-of dGVelopmenb"' (Lruf111a, j

' J975}0
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Development planuing, should ascount, notouly:for the
flow of services that result from the proposed: development
but.also for those. oonsequent on leavingyﬁhe slend. in its
natural state. = The: procedures for estim&ﬁing the econonio
' value of development activities in agrioculifure, forestny,
mining end water development, are well established; those
for estimating thé amenity valus of %racts” of land’ ate, if
- ag .yet incomplete, avallable and practlcal. -They have,
howevex, bean little used oubaide the Unifed: ‘Shatos (see,
fox. example, Clawson, 19593 Davis, 19635"Kruiil?a &
Ficher, 1975), _ ; 4

rt, /

Th¢s last facu ls of some consequence since the vecreat*onal
industries in a developed nation such asg the :United Staues

are significantly different in purpose.dnd emphas*s frem

those in poorer countries, The methodologles developed in

the Tnited Sbhates cannotP therefore, be transplanied unaltexred
to Zimbabwe but require ‘appropriate ‘modifications to ensure
they cater for loocal conditions and objeotivess Of particular
importance is the distorting effest that rdoreational industiies
based mainly on overseas visitors have on th2 .local ecorony,
Care must be taken in the analysia of a natural environment

to ensure that environmental preservation does not leéad to

‘the. cultural destruction so appareni in many. of the smell
island namjons of the Caribbean and Pac*fioa*'

Wwith the abova reseﬁvation in mind, it is neither eensible,
nor  tolerable, to fall +to evaluate Droperly the preservation
option in a world in which land, and in turn natural - “ s
environments, are becoming cearce resouroces, - -While the
development of technology may lead to fhe use of substances
as natural resources that at;present are of no or little
value, the destruction of a natural environment,; by such-
activities as mining, agriculiure, or hydro development,
is irreversible, Wo have a total fstock of wildlands that
have evolved through geolcgical time 1,C-each.one we modify
is lost foxevex, Certainly, modern trangport has meant ’
greater access o wild areas that previously'were effeotively
. closed to all but local inhabitanisg. -However, tho total
‘gtock of wildlands has not, and cannot be, increased by modern
technology unless such ertificlial creations-ac. Disneyland
are considered to be adequate substitutes for losﬁ natural
environments, : . B

The wildlands of the world;'and of Zimbabweyﬁrepresent an

asset in inencasingly limiied supply and :fors-which.demand

can be expected to rise in:line with improvements in per capita
incomes, ; In the United States, wildérness reoreation and
recrextion in undeveloped natural areas is the most rapidly
growing outdoor activity.  The cate of inoréase has been

8/..
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ein the order of 10 per oent ennually over thehpaet several ,
decades vithout evidence of slackening (Stankeéy; 1972).
~Thene seems no reason to suppose that Zﬁmbebweans, with«
inoreasing wealth and éduogtion, will not el so. demand access
o the wild plaoe' of their ‘heritage. It will.be a

" tragedy for the - future generations of this nation should
these habitats have been unneoen axily destroyed in the |
cauge of shor t=term esoonomic ‘gains, Deocisgions.teken . today

" which léad $o major impacts on oum futune-welfare or the

57

welfare of future genorations are teken unde¥’ qonditions of
unceztalnuyo‘ A tright! deoision cannot be guaranteed.

" However, when today*s decislon closes in’ perpe%uity an
option for the futurc, it is the duty of the 'current
goneration as trustees of the future to ensure tb Judgement
. ehould not be made 1lghtlyo : .

’

lThe matuer of irreversibi‘1uy is of such moment that some -
further emphasis may be in order, rarticilarly as: some find
.1t .an elusive concepto The concern here is with. those -

- ‘dgcisions which are irreversible for soclety as a whole

~ rathor fhan those which are irreversible foxr. ‘individuals and
in the short term. ~Consider, fon example, a favmer who is
in .the process of ohooelng ‘botween markét gardening and
dairy produotio“B In either case hig decision must be taken
in an envivonment of uncertain future prices, yields and
weathew conditions, and will result in an investment in
_ appropriate capital facilities. Should, 4o his regret,
- hig .choice prove in time %o have bean incorr@et, ‘financlal
consicerations wmay dictate that -he 'has no opﬁlon but:to live
with his decision. . In the short termy his dscision:is
-f.ured._° Yhile the consequences of the. decision Be far as
the individual is concerned, are neither’ ephcmeral‘no“'
trivial, they are of no great moment. to soclety. ."In the
long term, oither that farmexz, ox his sucoessor, .can switch
t0. the moxe eppvonvlate producticd‘procesqa The land and
its improvements are not iimevocably locked into'a single
_option, Whe decinion‘may be lrreversible from the
perspective of the jndividual,-but socieﬁy has not lost~the
option of future nhangeso ' ' ' ",_ .
In biological terms, this situatlon is analogous to the loss
.of & single breeding pair of birds, While irreversible and
of obvious ooncern ito the.deceased, it makese: 1ittle difference
to the welfare of society as long .as the ‘reproductive
capability is retained within the population, . However, the
- demisge of the last viable. breed;ng palr 1s a8 matter of farx
greater moment 1o sooiety and represents a-totally irre-
versivle situation, Similarly, a migjudged investment
decision, which involves the-loss in perpetui+y of a natural
enviconmeny, mesults in- the reduction of the. options .

’
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available to soslety and in a: permanent we3
,(Fisher & Krutllla, 1974)91 . t :

conventional: econommo analysis is conoeﬁn
efficlent use-of. resources, .efficiency beipg~determined by
 the market. for goode and. services. .- MarKe} exXthange, with

. sach participarit pursuing his or. her own private interest,--
is believed to lead to what ig termed:a ﬁPareto‘ optimuma .
At this optimum, no one can become better. off w*thout someone
else becoming worse. Al 'slack' in the economy hag been
taken up and all Tesources ane bein put o the: upe uO which
‘goclety attaches the highest value Kneese,. 1976)

practice, the efficiency ‘criterion is relaxed. to. permlt ,
changes that help some, even at the expense of’ othexrs, as: :
long. as the gainers could (but not neoessarilyﬂdo) compensate

‘the: losers (Kaldor, 1939) Co L

In’ development the gainers tend {o be the present generation
and, :in any case; today's decisior-makers.are. placed in the
difficult positlion of being arbitcrs for future gonerations.
The evaluation of . any project will-® depend on how it is-

" perceived relative to some point in time° Cost—benofit
analysis is-a- ’presentuorientated‘ technfquep Future

" costs and benefits are first of all listed, as ‘df scussed *
above, -and -then discounted to give a value for the project
in 'present value! terms, %o the present, . The result ig
that costs and benefits’ furthor -in the futuro are regarded
28 less valuable than those in the neaxr futureaf' While -
consgrvationists may be uneasy about this prooedure, o
economists obgerve that this: accords direatly with the way
people behave and value thin&s (Page, 1977g pa146)

Fundamental to discounting is.the.gh01cs;oﬂmthe>appropriate
discount. rate, - The higher the discount rate, the:lower

the value- attributed to future costs and. benefits° Concern
with the welfare effects of inappropriate’ disoounting dates back
to Pigou's Egonomics of Welfare, published in 1932:

"It ig the clear ,duty of Gover‘lment9 whioh is the trustee
for unborn generations as well as for ita pvesent citizens
-* to.watch over, and if need be. by 1egislative enactment,
-to defend, .the exhaustible naural. resources of the
-oountry from rash and reckles: spoliatione " How faxr it
should, itself, either out of taxes, or out, of state
loens, or by the device of-guaranteed infiéxzest, press
resources into undertaking, from shich.the business
commanity, if left to 1tself, wo:1d hold. aloof e
a more difficult problem, Plainly, if we' assume .
adequate competence on the part of governments, there
is a valid case for some artificial encouragement to

10/
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' #iﬁ} 1nveetment, paxtioulerly %o inveetmente e:returne from
which will only begln to appear efteﬁ %ha lapse of many
yeans.! : . e

“'Proaeo%e‘w1th long 1ivee and with benefitefén 9
regdlised at-diffexzcent. $imes are .highly seneitiva %o the
choioce-.of ‘disdount: rdtei, « For oxample ;-raising the discount:

' -rate used by the U.S..Army Coxps of Engineers:in.1962 from -

- 2% percent to 8 percent, would have resulied.in-a’reductiou”
by 80 percent in the number- the.dam” proaeote apprdved that
year (Ferejohn, 1972), “Ideally,: economigtawould like to
use. clearly defined dlscount rate.which reflects ‘the %ime
- preferences of the future-as well as prosent: generations.
Such a rate, known as the. eocia] time" prefexence rate is.
easier td posit than quantify - and, indeed,. may . be impoeeible
%o’ define S&tiEL&LtOIily (Baumol 1968)a*ﬁ}¢v .

"'The liie?ature on dieoounting is vaeb and te eilarge extent
- theoretical rather than practical. (see: Ramaey;- 1928; .
Pigou, 1932; Eckstein9 1958;. Krutilla &. Edketein, 1958;
Hirshliefer, 1961; Samueleon@ 1964; Baumol, 1968, 1969;
Arrow & Lind, 1970). . . However, the cleam.theme thai runs

* through this debate, which continues inoonolueively after

" half.a Gentury of academio!effort, is that. straightforward
disoounting ‘inevitably favours the preeent ‘geheration and’
_those projects which glve -early rathez. than: 1ongaterm

- benefita, Project analysisy: usiﬂg—oqnyenﬁional techniques,
‘favours the shcri-ietm :cconomic gain. of: ﬂhempresent
genexation; - it suffers. from what: Pigou (1932, PP 24 =~ 27)
+erms a ""defective te1eecopie faculty ’

‘ The prob]em of satlefactory dieoounting remeins complexv ‘
althoug1 not irsoluble. - qae discount rate. presumably is
velated in some manner to- the current- market rate of o

intersst. = Hence there is a starting ‘point. from whioch an

appropria+o dlscount rate-may be £ound.. A low digcount

- zote allows greater welght to be gliven. to coste and benefite.

 Howover, it also will stimulaete investment gemerally, -

--leading to a more rapid.idepletion of: exhaustible resouxces
(Scott, 1955), On the other hand, we cen-expect that the

- .commodity value of a development, say e hydro dam, and the
. amenity value of the preserved ares 1o, alter both- re‘atively

and absolutely over time .  The valus of. hydrONeleou“"olty will

be affected by future teahnoWngcal dovelopmentg in thermal
and solar power, energy.uranﬂmesuion, mining {echniques and

other areas of applied science. -The benefits from such a

aevelopment ‘can be evpeoted to fall -ovey time.. :Conversely,

a8 we have seen, the aménity value of the unique area to be
drowned by the dam can be expected: to indreaese in time;

this 1s.a function of suoh factors as population size, per

caplta income and education.: It would be‘ireasonable,

therefore, to use a different discount rate for the
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- development as opposed to the nreservatioﬂ 0p%ion,,' ‘The
difference in rates is arrived at, not thr@ugh eny arbitrary
manipulation of the base disecount rate, but: raﬁher through
ragsoned consideration of the expected ohanges ovsr time in
relative valuesd Tt may be this resulti tha%» 1 gou - sought
'in ' hig concern for the protection of limited mesouzoes of -
increasing scarclty ‘value (Krutilla & Fisher ’1975)

Coneideration of the discouni rate, and ;ta'appropriate role

in projecet’ analysis, leads dirvectly to. two oﬁher isgsues with
respeot to intertemporal exschange for which space permits

only- 'a brief -discussion, The first conceras:a development
involving a ‘depleting or depreciating resourn@‘ 7 As the-
present value roriterion slides through time, - futuze -generations
are 1likoly to value the -development less, If the cost-benefit
analyseis of a hydro dam built today.was repeatedg gay .50 years
hence, 50 Years of tenefits would have passed and would not

be included in the analysis. On the othex hand, the amenity
value of the destroyed resource m~y have increased°

"Gonaiderauion of a concrete e ampl% the oone*ruction
of g dam and reservolr in the ebch Hetehy;valley in
Yosemite National Park, back it 1914, may: olarlfy this
points  Hetch Hetchy, whicn,n .8 ‘considered by John Maix
" and othersg to be as fully a nsmizal phenomenon as the
‘lower Yosemite Valley, was flooded to provide water for
. the city of San Francisco, Given the dwindling supply
of unspoiled environment as recarkable as Hetch Hetchy,
it ig not surprising that many people now wish it were
possible to have the valley back.in its natursl stateo
- They might be indeed’ willing tc glve some of thelr
‘(greater) material wealtl in exchange - for a presevved
Hetch Hetchy, Were it possille for ther to. compensate
-%he water users of San Franciesco in 19]4, in addition
to any who would prefer the dar “oday, they might
choose ﬁo do go." (Krut*lla & Fisher, ]9799 P»69)s

Where a development involves the 1ﬁreversib1e desb"uotlon of
a ‘Bcarce ameniiy resource, snd whore future.demand for ths

- amenity is uncextain,; there may be a signifioant boenefit

in retaining the option to utilize -the amenity in the future,
This benefit is referred to as tue toption .velue', and
ideally should be included in ths policy analysisa (Waisbrod,
1964, Cichett & Freeman, 1971), . .

I have attompted, thus faxr, to provide a- review of the

economic theory on whioh economic analyéis of policy impacts

in a closed ‘economy needs be based, ﬁeoeseari]y the survey
has been brief but the literature is comprehensively referenced
for those that wish to pursue the theoreﬁioal aspects in
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*:greafhr dep%hs" However, &g an. applied economist, ny Lntezeet

is- in practics as much as.in theoty .and ths: wemainder of

. i) vthis paper 1s devoted fo’ a briaf summary .of ‘one instance of
~la policy impact analysis in'practice,; The™ example selected
is that of the Hollu Canyon-case. This waa, analysed by

Resources for the Future (RIF). for the Federal-Power' Commission

~in 1969 and reported in Kputilla & Pishex* (1975, pp. 84 ~ 150)
‘The .reasons for qelect1ng thias case flom.the muLti tude of"
" environmental suits that have oaen blought in recont years can -

be summarised as followss

lo~ The analy81s was done &8 a, ‘Friend of the Commission'
Dand not on behalf of ei*her of the oppdsing e:desg

T

-f?é v”he analys 59 concerned are respeoted resource eebnomists

- and” thelr study was based on explicit edonomic models.
. and data analysis.:. Their findings have subsequently
g been widely reported’ in both legal and economxc circlese

C Je The case illustrates many of the theovetical points

‘ made previously in thls papero '
4s”ffAlthough the study was completed hefore both ‘the passlng
of National Environmental Proteotion-Aot and the wecent

. "rige in nnergy oostg, -1%. remains ‘velid. even undex the
~changed conditions of the 1980‘se3'71-

5e ~The arguments pvesented fox preservation were boﬁh accepted

by the court at the time and subsequently have turned out
" to be va‘xd in nracticeo é‘, :

N,

" The lower Sna&e River lie% between Oregon and Idaho where it
n

passes through 200 miles impressive geologioal formation

“known as EHells Canyon. -~ The river, along this stretch, is

one of ‘the most scenic in the Uﬁited States but also presents
a series of idoal sites for hydro ~e1ectric development» The

-'_A1969 Hells Canyon case was’ ‘concerned with three. sites in
particulax, the sites being known ag High:Mountain Sheep,

Mountain Sheep and Pledsent Valleyeo i There were, by this
stage, several hydrec dams lower down on the'river; .and. the

issue %o bo resclved before -a heering of the Federal Power

Commimsion, at ths request of the U.Ss Secretary for the
Interior, was whethey ‘preservation of "the reaches of the -
river was more in. the public interest than ths proposed

development,
t

The suratégy followedmby the RFF team wééxflrstly +0 conduct é,i
a conventional cost~benefit analysis of the development :

alternatives, taking thorough chre %o ensure that all costs
and benefits were accounted for and were valid. Only if,

13/..



aLﬁG“ +hil e:eroise, should one or more ofﬁthe alfexnat*vae
shov a positive net value, would the more difflcult evaluation
of environmental opporuunity costs be’ undem@akeno '

I

The first step of revls*ng ‘the’ cost—benefit alysls prepared

- by the developexs, resulted in’ ‘the eljmination-%ablely on- '
economni o effiolenoy grounds, of *ha Mountedn, Sheep ‘and Pleasant
Valley dams,-. The recreational bepefits frpm thesd: two. dams

had been grossly ove$estimated and no- acoount—had beéen taken of
costs resulting from the diversion of viaitors Frol existing, -
bus undernutilized lakes lower on the Snske’ Rivexr," Consequently
" the 6riginal analysis had to, be reworked exoluding the ‘geparable
benefits of recreation and the coste of regreéation and: related
access facilities. .The development then-: dependad entixely

on i%s value.asa.a power f&Gilit]o- Furthéx: iﬁvasuigation revealed
other errors in the initial analyslss. No* acoount haa been
- taken of ' the faoct that the hydro’ schpme wag: ultimately to -form
pert of a thermal~hydro complex: ' Conventidnal:ihydro-slecirio
evaluation procedures account for the expeoted: gain in value
due %o ‘technologiocal advances of the thermal “compénent in a
mixed hydro-thermal systom (Federal Power Couinidgibn, 1968,
This-adjustment had not been mads, nresumably ag.an oversight
ginoce the system was, in the” early yeaﬂs, to;be>a1m08% .entirely

hydx’o a9

"At a Qiscount rate of 0 09 and an assumad réte of technical
progress of 0. O4/year, the failure to take ‘technical chengs
into accdunt results.in an ovprstatement of ‘g¥ose power
benefits of approyimately 7.5 per cent ooo L;y
under—statement of the weal costs of the hydﬁo amounting

. to a present value of $18, 770 OOO" (KruuiTIa & Fisher

1975, pp 101—102) X o R e :

‘mhe Mountain Sheon and Pleasant Valley dams could be shown <o

. be non-economic using standard cost- benefit pvooeduros under
conditions of rigorous data analysiso . : ‘

The High Mountain Sheap dam9 houover, showed & small positive nst
pregent velue at discount rates-between § and 10 ‘percent, In this
instance, . a.simulation model was oonstructed to mimio the

‘expacted recreational benefits from the areas;” This .model

~ took .into account changes in demand as a result of expected

future incomes and tagtes, population growth patterns both

locally and nationally and the carrying capacity of the ares

as a wilderness recreation area (it was acssumed that once

this carrying capacity had been -reached, it would not be

exceeded), - . Not .surprisingly, a1l tis data necessary- for

the model were not avallable and estimates, baseéd on what

data could be found, had to be made. In recognition of

thig, the model was tested for its sensitivity to changes

;
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13 4the key. input variableso‘ Kﬁgtilla.& Fishéﬁ;(1975g 90141)
2eports : ,_gﬂ‘. 2 ﬂ:“ 3  _;, 0

f"While we have had to work wiuh rather poor’empirical
' data.in some -instances,. the insensitivity of the outcome
to matherx large potential erroms in' some of the variables
-+ provides some' reassurance.in the ocase at’ handq . There is
. 'nothing in the results of analySLS, ‘whethex immediate ox ¢
- «final, that produces: implausible results in any of ths
' fuostﬂ we were able to- dev‘see" ~.\,iﬂl,? e

The model. output wag- designed to answes . the ques»ion, “what
is -the, valuce. of the initial yeaz'P benefits that would be

- Yequired in order to equsal. the velue of development benefits?"

The solution ‘to- this problem is obiained by dividing - he
present value of a dol lar‘s worth of 1nitlal year's praserva~
4ion beunefits. (groving at the veriable rate ‘m4 and discounted

" a%t the rate i) into ‘the not present value. of ohe High Mbun:a_n

 Sheep pzojeCue

Foxmally ‘thig may be ﬁrasentéd asi“

bgh‘g s bg (1 # 1) -t (1 + r) “t Lfb + o= 0a(1 o+ )7
- ‘t::.'l ' ' . ﬁﬂl':“ ‘ '
= bi"-(l?f'a) #: (l.+,i);;?. .
b=
§
- wheres - - = o | v
..P ) . t . - . ' ' :
Oy T o= uhe amount of dndtial y@aﬂ's preser#ﬁtion ‘benefits
' growing at @ and discountéd at 1, reguired for
s 3 . present value of proservation %o equal present
S value of . daveloPmental benexitse. ‘
’ d “
b = the initial annual Lenefits from development
c = the investment cost (inoluding interest during
: _ooncuruouLon) . .
d ’ S It : : : ‘
Qt - = the annual operating”@nd mainﬁan&nce costs
b1P = one dollar’s woruh of initial year's presentation
o benefits
i =

a congtant discount rate -
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a simplified represant&tlon ef t“e oombined
effect of banefit: -change dus to change in the
‘rale of the facility in the! power~system and the -
rate of bvensiilt er051on due to. teehnologieal
nnrogress, . o :

an avbrage annual rate (equiva.en th tb,,
actually- varying rate) of preservation benefit

it

a2l

‘_appreciation
o = relevant terminal Jé&r for develo’men%al benafits
o L FRIRESE S o
.Tl o= relevant terminal year for preserv&tion benefits@

The outcome from this model indicated that the»initial year's
preservation benefits needed %o ‘equal benefits from develop«
ment rangsd, according to variations in discount rate and’
other key input parameters, from $40 000 to %150 000. . The ,
value of $150 000 was-then taken as- representing the. minimum
amenity value of the canyon, If the preservation ‘benefits
could not be shown to exoceed at lcast this figure, then the
High Mcuntain Sheep dam could be :2garded as the best public
uge.of this unique environment, : ' )

fnalysis of -data from a recreation survey, a.U.S. Fish &
~ Wildiife Sexrvice Study and evidence from siate wildlife bio-
logistes provided a quantitative picture of the Present use of
the canyon.. These data were then projected £0.1976 to obtain
time comparibility with’ the proposed initial year of hydro-
electric plant operations, The quantitative.dats used and
the dollar values attributed to the various acﬁivities are
shown in Table 1., The preservation bemefits of some $900 000
clearly establish a case, onjeconomic grounds, for the
presexrvation option, It is of particular relevance that
the evaluation of the amenity vaiug of ‘Hells Canyon io
incomplete, Table 1 indicates that neither fish losses nor
the option value of the LHIQhS environment have been quantlfied
through lack of suitable datae ‘ _ g

Mn this cas@ and perhsps: in numeroue cases with which
resource managers will be déalinz, quantitative analysis
can be very useful even.in the absence of idits .capacity
to capture all of the values potentially attzibutable
to preserving rare natural onvironments. . By the same

' token, the resulis of such dnalysis,giving_meaeurable
benefits of preservation that exceed benefits from
development may be suffiocient f:r a dedision, but are
not essential for making a case for preserving some
unique natural environment, "hat is, sincc only a

- part of the benefits from prescrevation .currently .can
- be evaluated quantitatively, it goes without saying

16/
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that suoch results oannottbe deed?pareuaeiVGly; exaept - }

fﬁ';}in extrems cases, -to sstablish that the environmental -
‘valueg pracluded by. development do.not exceed develop= .

5 . mental ‘gains” (Kratilla's Fishor, 1975, p°135)°

'Here I must end my disoourseo. My theme, in ‘common with
eoonomiete from Adem Smith and Ricardo down to ‘those of the
present day, has been that of the- efficient allocation of -
8CaYce resources. Conventionally, merket ‘mechanisms are
used to megsure scarcity and, “in a world’ where substitution K
betwsen resources is possible and where suoh resources can .
- be exchanged through the market, this approe.oh has proved .

* séund and reliable, However, when dealing with public goods,’
for which a clear market value is diffioult or impossible to
este,hlish9 -a market .orientated approach is deflowenUD
“"A measure of a resourcels scarcity should have just one-
gssentlal - prOperty, rt should. summarise the eaorlflces dlrect
~znd indirdct, made to. obtain a unit of “resourece™-(Fisher po5).
" In the case of xvare natural, environments,'soaroity may be
better measured by’ examining the_ outcomes .of & particulaxr
development policy. .It is this approach: whloh has been :
1lluetrated in thls paper (Smith, 1976)0., -,.‘ R

. The economlc analysis procedures outllned above are established

praotioar and represent-a SODhlstlcation and improvement of’

" conventional processes rather then. a departure ‘from them. .
' Mach of what passes for environmental impact assessment is a

rubber-gtamping of the statue gquo, and an attempt to alleviate
the marginal effects of inappropriate development, It is
based on "dubious suzvey techniques, wo;se statistics and large

" volumes of paper, Consdquently .the congervation movement -

,loeee oredibility. - Resource managers, however, sympathetioc to .
the environmental cauee, uktimately are forced. to take hard
deblisions based on availsble ‘data, - Lf the preservation

“option is not quantified, it can only be evaluated in emotional

" terms. And emotion, as already: observed, is no obstacle to

economi.c8, The major positive coniributions to natural
resource economics in racent years have. boen reviewed in this
" paper. hhc%e are not solutions to all the problems but
+there are suffioieni to do a far botter and more comprehensive .
aob on developmcnt polioy evaluation then hag been customary.

wlldlands are both irrepTaoeable and in inoreasingly short supply
and there is an urgent need to uplift, the living standards of

the people of Zimbabws, Inevitably, the immediate human needs
of the people of Zimhabwe will come into.confliect with longer
term interesis involving the netural systems of the world,

Thare will be no simple answer, in each case of confliot,

which can satisfy the diverse needs of the individuals

concerned, both those:living today and those yet o be born.

The suggestion wmade here 'is that where develdpment involves

the destruction of a unique natural resource, the impact of

17/
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that development be analysed, irl‘the manner outlined ‘= this
paper, by an agency unbiaged as to the outooms of the ‘study.

- .The enalysls should be thoxough, ompirical and based on

‘expliocilt data sources and economic models., ~It.should also
be open to public scrutiny andp if hocessaryg debateu'

This is not an anui»deve1opment stance, a "baak to nature"
approach, Rather it iz a request for the thoughtful develope
ment needed if this nation is {o survive and grow in the
closed eoconomy of the future:, It may slow ceéwtain develop-
rent plans matginally but that 16 of minor oconsequence when
the alternative is the irrevocable loss in perpetuity of a
vaizable natural resource. Tals approach to planning and
davelopment will help engendoxr the spirit of co-operationy
‘national identity and ecological donsoiousneas vital to the
neaceful evolution of Zimbabwe. I close .with- tho woxrds of
that grqwn Chlnese philosopher, Lao Tsu: :

"Better stop short than £i1l to the brime C
. Overgharpen the Blade, and the edge will soon blunt.
Anasz a store of gold and Jade,,agd,nouona can

protect i,
0laim wealth and titles, and disaeter will follow,

Ratire vhen the work is done.
Thig is the way of,hfgven u

B~ i
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-KOpportunitv costs of Altewing FreemFlowing ﬁiver ana Rela?aa Canyon

Envivonment by Development of High Mbuntain Sheep Proieot

Quantified‘losses_ Reoreabiog days Visltor3daya Visitor'aays
- L ST 19697 L 71969 ’ 1976
Stream bagedt - - 4099745?+ 1”F,ﬁ46}7§35 + ' 84000 et $5/
req:eation R T 5 B o _day = $420 000
- ﬁuntings : ’ o S 'nﬁv | ._-
'Big game . E 7105 o+ 7 eso-V - 7000 at $25/
o ‘ T '*:f-Lem : = $175 000
Birds . .. Lo 11000 - 1 100_;1 1000 at $10/

day = § 10 000

Diminished value " . o 7' R ‘
of hunting experiemce .18 000°' - -.'-18-000 29000 at $10/
. e T HETI day = $29O 000,

Total Quantified LOSSES ses -ase  ooo @895f000 T 25%

Unevaluated losses ¢ Unmitigated anadromous fish losgses outslde
. impact area’

Unmitigated resident fish losses - stroanm
fishing-downstrean- f:mm High Mountain
: Sheep%

Option valueiof unique environment -

u

Source 1 Krutille & Fisher (1975, pp 136 = 137)

"Recreation days" ocorrosponds to definition as per Supplement
Nool Senate Document No.,97; nemely an individual engaging

in recreation for any "reasonable poriion of a day". In
this partiocular gtudy, time involved must be a minimum of

1 hour, as per lettez from Monie Richards, co-ordination,
Bagin Invesiigations, Idaho Fish & Game Department.

5 "Visitor day" corresponds to the President's Reoreational
Advisory Council (now Council on Environmental Quality)
Co-oxdination Bulletin No.6 definition of a visitor day
as a 12 hour daye. Opezationally, the %otal number of
hours, divided by twelve, will give the appropriate
"yigitor day" estimate.
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Sources “An Evaluation of Racreatlonal Use on.ths Snake
River in the High Mbuntain:Sheep Area", Burvey by Oregon
State Game Commigsion and Idsho State Fish & Game
Department in. co-operation with the U.S. Porast Service,
Report dated January l970° L ,j_ww__3 _ o

. _-~'.-‘~, .
B \l

Not inoluded in survey wexe soenic flightsy nor trail
- usge via Saddle Creek and Baitle Creek trai&@a

. L "

‘ Souroes '“Fiddle Snake R:Lver study, Ida.ho?\()mgon &
Washington" Joint Report of: the Bureau of -Commsroial
Fisheries and the Bursau of Sporte Fisheries'& wWildlife
in Dgpartment of the Interiox Regomroe Study of the
Middle Snake7 tables 10 and 11, ~ :

The figure 18 OOO hunter days is based on expect svidence
detalls in original table /. The 1969 total of

18 000 hunter days 1s assumed {o grow at 5 perocent

. annvally for deer hunting and ¢ percent amnually for ell:

hunting to give 29 000 huntex days in 1976,

~r
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