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VALUATION OF ENVIRONMENTAL IMPACTS OF FORESTRY FROJECTS

INTRODUCT 1ON

Benefits from_affarestation‘projec%s or schemes arise in both tamgible and
intangible forms, Tangible benefits from forest-inc1Ude marketable commodities
such as wood, leaves, minar forest produce, while intangibles comprise |
‘nonmarketable or environmental commodities or impacts such as soil and water
cnnaervatioﬁ. aesthetics, c£lean air, and so on. Tangible benefits accrue to
individuals and are of private nature put the intangible benefits accrue to
the society 3s a whole and are of public nature. Both tangible‘and intangible
products of forestry projects are jointly produced. Prior to the second World
Wwar, the private or timber outputs of forestry projects were in much demand,
and nontimber or environmental impacts did not wmatter much and appear as
constraints for economic progress. However, after the War, the demand for
public or nontimber benefits has increased signifﬁcantly. This increase has

possibly come by for two reasons, One, , the ;nﬁieﬁies at large are realizing
that a policy of mere maximizing é&énamié_broutﬁzwithuqtlhaving adeguate
concerns for deteriorating envi;nnment is self-destructive and that nontimber
products frdm forests play an impartant role in maintaining a'halance between
ecohomy and ecology. Two, many a time the magniyudes of nontimber berefits
from forests are astimated to be more than the timber benefits (Calish et al
1970} ; ihis fact has been sometimes used as an argument for rationalizing
noncutting of timber or forests (Hartman 197&%). As a result, the revised new

objective of forestry projects is now to maximize the total btenefits, i.e.

)
both timber and nontimber products.



It is generally said thét forgstry projects have a low rate of refurn which,
in turn, is used by planners for justifying low investment in the fnrsﬁry
sector. Hence, cunservationists and environmentalists have asked for a special
status or £rgatment_of fgrestry projects because of the;r special '
characteristics such as thellung gestation period, ﬁcint production of timber

and nontimber pénducts, risk, and their strategic rele in the economy among
others. On this.ground, they have Prgued for using lower discount rate for
forestry projects. However, the majar flaw with this ergument is that this so-
called low rate of return is computed without including environmental
impé;ts/benefits emanating from forests. This logic of low discount rate can
rather be éhallenged and due importance to forestry projects can still be
assigned if intangible nnntimber'or environmental impacts can be valued and
accounted while computing the rate of return (Nautiyal and Rezende 1983). But
the major bott}eneck in doing so i1s the lack of hard data an intangibles. EBoth
price and‘quantity of nontimber products are difficult to estimate because .
there exist no markets feor or price tags on them, as opposed to estimation of’
tangible'timber benefits as their quantities and prices are available and can

-

be astertained.

' - -
The research work on valuing environmental impacts of forestry projects is not

very eﬁthusiastic in both developed and developing countries. Indifferentnéss
b

towards this in the developing countries is primarily due to the following
reasans.‘Firstly, such researches do not yield quick and direct returns, and

other quidk-yielding and problem-solving projects in priority preempt the

limited resedrch funds. Secondly, estimation of environmental impacts
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requires a large and specific nature of data set which is costly to collect.
This disuades one to undertake such research prajects, particulariy when there
is a paucity of funds, TYhirdly, presumably the environmental conscigusness 1S
lacking in these countries, primarily due to ignorance and lack of awareness
about the long-run role that environment plays in their life styles. Gisﬁ,
perhaps environment is still not perceived as a serious consiraint or threat
for economic develcphent as has been perceived in the developed countries.
Besides thesa practical constraints, several conceptual problems encounterd in
valuing environmental impacts are not sorted out yat, which would provide a
bzse for more rigorous empirical work. The primary objective of this paper is
to.discuss the methodological and conceptual issues involved 1n estiﬁating or
valuing the environmental impacts of forestry projects. Discussion is arranged,
As follows. The cqnﬁeptual model and‘under which different methods of ‘
evaluating intangibles in general are discussed in the ne#t section, This is

followad by a revised or modified form of the model which suits to the

valuation of intangibles from forestry projects.

APPROACHES TO ESTIMATING INTANGIBLES
Since nontimber products of forestry ptrojects do not have explicit market

hence a price tag on them, estimation of their value is a difficult task.
Despite the absence of a price tag, & society has still to choose between twg

alternatives: one, preserving or producing environmental imp;cts fiom fnrest;y
projectsy and, two, cutting forests for agricultural and/or industrial
éevelopment or leaving the land idle for futher deterioration. The choice
depends upon what value a society places on environmental impécts emanating

trom' forests over other alternative uses of land. Or, in other words, the
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society's choice depends upon the net utility th;t she derives ?y consuming or
investing in envirahmenf—pruducing faugmenting industries such as forestry
sector in a nation (Sinden and Worrel 1979). Yhat is, the value of
- anvironmental commodities (V) equals to the utility (U_) gained from their
consusption niﬁus thé disutility (DU,) in obtaining the same; or,
V.“- Uy =~ DU,. This is the fundamental value equation of neoclassical
sconomics. Since value in economics implies the power of exchange that a
commodity commands, which depends upon the demand for and supply of it, the

’

value of intangibles can be estimated from the demand—éupply framework or from

the basic model of exchange.

Ta. beqgin with, suppose demand (marginal benefits) and supply (harginal costs)
achedules for intangibleg are given as in Figure 1. Thg negatively slaped
marginal benefits or demand schedule implies that as price of intangitle
envirenmental commodities is lowered the demand for the same will increase.
7Siniiarly, positively sloped supply schedule suggests increasing additional
cost for each additional unit of intangibles produced. Intersection of supply
and demand schedules determines the equilibrium price F and guantity @ of
intangibles. Total utility that society in general, and consumers in
particular, receives by consuming @ amount of intangibles is equai to area
(a+b+c)§ costs to the society is represented by area (c). Hence, the net
area, (S+b), is net gains to the society and is defined as net social
benefits. Of the net social benefits, areas (a) and (b) represent respecti@ely
consumers’and producers surpluses. This is the stgndard vailue madel which
should be used ideally for estimation of benefits from intangibles or

nontimber products. For example, technological and managerial advances, which
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lower costs and therefore shift .supply curves outwards and to the right, are
in a sense intangibles, and net benefits from them can be estimated by
compéring the consumer and producer surpluses before and after the change.
Grilliches (1958) estimated the value of research on hybrid corn. Similarly,
Hammock and Brown (1974) £stimated the net benefits resulting from an
" improvement in management of duck-habitation in North America. However, it is
always not so handy to apply the value médel in ail situations, as demand and

supply schedules cannot always be gstimated.

f%ﬁcf

Q. T Gy

Figure 1: Valuation of Intangibles in Basic Exchangé Model

Hence, various other approachgs or methods or-group of methods used in the
past have partially implemented the value model. We would brieflx‘discuss them
below.” For example,  some methods‘tehd to estimate area (a+b+c) as willingness
to pay of affected individuals through surveys. An example of this is when we
ask ‘that how much pallution affected individuals would like £o pay f$r not

sacriticing the clean air. Such methods are grouped under the heading of

surveys and bidding games techniques. Barret and Waddel (1%73) used this
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approach to estimate the value of clean air. Two major problems that are
encountered with this approach are that the results of survey may nat he

representative for several reasons and that the Eespnnses may be affected by

the individuals®' beliefs,.

Sometimes consumers expendifures or area ta+b) in Figuire 1 is taken as a groxy
for penefits from consumption of intangibles. Thus area (al} or cansumer
surplus is ignored. For example, Burton and Wibberby (190%5) equated benefits

of recreation with consumers expenditures.

Among other methods af valuing intangibles, appor%unity rost can be used as a
proxy far measuring tenefits. The rationale of opportunity cost methods rests
on the fact that in a perfectly competitive econcmy prices are a function af
consumers’ wWillingness to pay and suppliers’ wiilingness to ;roduce, and that
willingness to produce depends upan thé opportunity costs of rasourtes. Thus
penefits are assumed to be at least egual ;n costs incurred or area {c} in the
value model. Hers, the'bufh cansumer énd producer surpluses are ignored.
However, some other opportunity cost methods attempt to measure area (b+c) in
the basic exchange model as an Dppoﬁtunity cost of resources. In‘this context,
a varipty of opportunity cost methods are devised with some modific;tian from
ane to aother. Sometimes unpriced things can Ee valued or accounted for
through ceost of replacing ar maintaining them. For example, many a
reseafchers have suggested that henefiés trom flood _and fire protection can be
equated to replacement costs or damages that are avaided. Dr, psychic costs

of the loss of family and friends through migration can be accounted for by

including costs of the future visits that will be needed to maintain contacts



{Schwatz 1973}, Sometimes, savings in social costs resulting from new
environment-augmenting terhnglogy, such as watar pollution control, can be
taken as net benefits of tﬁe environment. For exsmple, Faoster and - -Beesley
(19563) estimated tpe value of convenience of a seat on a commuter train, in
comparison to the inconvenience aof standing and holding a strap, in which

cost-savings were measured in terms of time.

The travél—tast method ié commonly used for yaluation of outdoor recrethgn.
This was nriginall} developed by Knetsch and Clawson (1944}, although since
then hany refinements have been made. The method measures the consumer surplus
from putdoor recreation with a restricied assumption that the consumer
surplus.ehtainéd by marginal user is nil.l Since‘suppiy curve of visits 1s
assumed ta be perfectly elastic, producer surplus in this case is also nil.
The basic recreation demand functiqn is specified as G,= f (P, XyyeeaX 03
where ), is the guantity of visi§5 taken.per unit-of time, P, is price of a
visit, X, to %, are income and cother explanatary variables. Since P, is not
directly observable, several ofher proxies can be used: travel-cost, travel-
cost plus entry fee, distance (Clawson; Clawson and Knetsch; Sinden; Mesewltz;
and Mansfield)., Of course, ;he travel cast appreoach has its own limitations.
One major limitation is that it does not consider the cost of foregone leisure
time. This is hecause that the greater the travel distance the lesser ‘
attractive‘a site becomes and thus involves the loss of leisure time
{McCannell). Although there are varidus measures suggested to take into
account this such_és shadow prices of leisure, wage rate, and other {(Cesarioj

i Y

McConnel), disagreements among experts still remain as to how to evaluate

leisure time.
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A more cbjective method for estimating environmental benetits rests on
measuring indirect.ef@e?ts of environment on market goods. For example,
afforestation of hill stations can increase the number of tourist visits and
. thergfore the valuss of-land or surroundiné properties. Similarly air and
water pullution'prnblems have indirect effects upon the values df real—estate.'
-In this.case, land or real-estate values can be regresse& on appropriate -
indices of environmental variables along with other usual variables, In this
way Hedonic prices, which represent the marginal willingness to pay, to the
environment variables can be estimated directly or with some manipulation of
estimated regressinn—coeffic;ents depending ﬁpon the utility function assumed
{Pearce and Nash, pp. 136-139). A specific case of hedonic ﬁrice estimation is

A

the land-price method in which land valqes are regressed on approriate indices
of intangibles as explanatory variables.The land-price meth;d~has been used to
estimate: the values of trees (FPayne et al); amending or aesthetic vaiueJof
forests {(Armstrong 1974)s value of clean air (Waddel 1974); soéié} benefits
from wetlénds ﬁreservatian (Gupta and Foster 1975). A other variant of the
land-price method is one in which willingness %o pay, instead of land price;
is qséﬁ as dependent variable (Bishop and Cichetti)., The major problem with
hedaonic pricing is‘that it provides a partial measure of net social benefits.

For example, improvements in air guality not only increase land prices but

also improve health. The land price method thus ignores the latter benefits.

PN SARABNR LPARY

- . HEIAM W5 (5 0OF MANAGEMENT
APPLYIMS VALUE I'BDEL TO FORESTRY PROJECTS VASIRAPUR, AHMEDABAD-300008
. ) L 4

The basic exchange model as described above is a static model, involving only

one-period demand and supply schedules. But, forestry projects generate a time
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series of nontimber as well as timber benefits which are jointl; produced.
Similarly there are costs incurred over years 1in planting, maintaiming,
regenerating and harvesting of these products. The value model describen
abcve‘shauld therefor be dynamized..In a nutshell, we need the demand and

supply schedules of nontimber products for each year of the economic life of a

forest.

* There are two major conceptual problems in applying this dynamic valug model
for estimating the value of nontimber products. In the first place, it

\

reguires knowledge o? marginal benefitsfcasts\nf gach nontimber product for
each year, and there are seriqus conceptual problems in aobtaiping the same, 1n
addition to many practical ones. The problem in defermining marginal benefits
lies in the fact that most of the nontimber products are jointly produced with
ti%ber progucts and have the nature of public goods and exterpalities. #Also,
due to Jjoint production process, apnrtiunigg of costs between two products of
different nature, market and nonmacket, is-difficult because of
interdependence of cost and praduction functions. For example, the average
and marginal cost of producing timber/market goods cannot be separated from
the cost of producing flood control and soil conservation benifii,
irraspective of whether products are produced in fixed or variable prnpnrtiaqs
(Heady; Duerr). Conceptual problems also arise in how to allocate fixed costs
hetween timber and nontimber outputs. Allocation of fixed costs according to
the contribution of e&ch praduct in total revenue cannot be applied becéuse
only contribution of t;;ber p?oducts is knnuﬁ. The problem of estimating

marginal benefits/costs is further complicated because of lack of knowledoge

about relationships between the twa products. The two products--timber and
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nontimber-—?an be produced in a fixed or variable proportion. If a fixed
proportion is assumed, then amount of nonmarket or nontimber products can be
determined from the amount of market or timber products. HDWEVEt: many
examples in forestry seem to support the latter +relatign. For example, fast
grnwing species like eucalyptus and poplar maximize timber but not soil and
water cﬁnservation, while some slcw—growing species maximize s0il conservation
at the expense of timbér. Furthermore, the knowledge about the production
function of‘?orestry is also limited, a sound production function is not known
evén for timber (Duerr). Hence Fstimating a relationship between timber and
nontimber proaucts'is almost impoésible with the present stock of knowledge.
Without the ?nowledqe of production and cost functions of fnréstry, one cannot

~

determine the value of output and theéefore cannot place a value on benefits

and costs.

In the second place,. even if marginal penefits/costs scedules can be estimated
'
far each year, an appropriate procedure is required to aggregate them. This is
because a benefit received now is worth mére than that received later. A wond
owner would rather prefer Rs. 1000 today instead of 30 years fram now, the
reasaon being that he-can gainfully invest thi% money elsewhere. Similarly an
expense or cost incurred today is more ;ostly than that would be incurred 50
years from now. Fortunately this can be done through discounting procedure.i
Th;t is, the futurg valueg are.discouuted to the present using some
appropriate discount r;te. Thé choice of disﬁount rate depends upon the time
preference which would be different for a society than that for an individual
or a group of private firms. For public projects, such as forestry, a social

v

discount rate which shows society's time preference should be used.
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Hence, if multiperiod demand and supply schedules for environmental impacts
can be estimated, then net social benefits resulting from environmental
impacts can be aggregated through discount procedure. However, estimation ot
marginal benefit/cost scheduie for each yeaf of econmicﬂlife of forests 1s a
difficult'tagk as future prices aée not known. But, one way to aet by this 1is
by rationalizing the assumption of constant prices on the ground that forestry
projects are not generally large gpough to alter general price lgvels. This
means that simple costs and_benefits based on fixed prices can be computed and
can be used to estimate the value of nontimber benefits. Thus we need not .
estimate the demajd and supply schedules for nontimber products for each year.
Thus, timber or private and nontimber or public benefits emnating from forests
can be assigned a value each year. Similarly.on the cost side, costs of
resoures.can be assigned value; haowever, 1in this case costs are same to both
timber and nontimber outputs and we need natrallncated costs to them
pifferently. That is, unlike private and public benefits, private and bublic
(social) costs are onhe and the same as there are possibly no negative
evternalities from forestry projects. Thus social benefit-cost analyéis'can be

applied for evaluation of environmental impacts of forestry projécts.

1n the social BCA , the vgluation of t{mber products and resources used in the
foresty prajects ggn pe valued using their optimal prices and quantiéies from
markefs, although prices have to corrected -if they deviate from socially

‘optimal levels, But, thg difficuit part is to estimate the nontimber or public
benefits of forestry projects since there exist no markets for them. we do not

know prices or as well as their quantities produce. In fact, it is the major

problem in applying social BCA to forestry projects {Nautiyal and Rezende).
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The problea arises because the nontimber products from forests appeat as
public good or public good externalities for which there are no markets.
Absence of markets makes social BLCA mare difficult to apply than the situation
when market price is available eventhough that needs to be carrected if it

- were not producing socially optimum quantities of products due to market
imperfe;tiuns. Different approaches have been used to value the environmental
benefits, and mostly the method of valuation depends upan the characteristics

of nontimber products produced by forests. We would briefly review them below.

VALUING NGNTIMBER PRODUCTS FOR SOCIAL BCA

Various nontimber products of forests can be grouped under the following
headings: fiood control, water production, soil conservation, land
productivity, ;esthetics, air purificaticon ar clean air, germplasm
preservation, other products such as recreation, and other benfits not listed
above. The prupor¥ian af each nentimber product may, howeaver, vary from one
place to other, one tree specie to other, young tq al& forests, 2tc. In what
follows is the brief review of various characteristics of public goods

produced by forests and suggested method to account for their value for the

spcial BCA.

Floaod Control Benefits

Flocdlcéntrol benefits from forests arise because of the role of forests asg

stream regulator. That is,-fnfests help increase the seepage af rain water

and thus reducé the overflowing and speeding of wate; streams, which generally
_causés flnﬁd damages. Forest cover can agnly reddce flood damages but not

eliminate them (Storey et al). The role of stream regulataor is very
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importan., particulérly in the tropical countries Bwhéf 4£0-B0% of the mean
annual rainfall is received duri;g a short period of 3 to 4 months. 1ln the
absence of forest cover, mpst‘rainwater is lost through run-off and

contributes ta overflowing of rivers and floods.

As 1s known, benefits of flood control are pure public goonds (Samuelscon,
Henderson and Quandt, Abouchar, Layard and Walters, Varian). They are enjoyed
not nniy by the psople living in the surrounding areas but lso by thase who
ara situéted far away, Benefally, fiood cﬁntroi benefits are valued as egual
to the difference between damages resuitihg from with and without the flood
protection services of forés&. However, practical prablems arise in
estimating flood pamaqes. For example, flood damages in a river baéis can
vary with the different per:enéages of foéest cover and tree species.
Obtaining empirical data for this is a tedious task. Qther suggested approach
is to use flood insurance premium as a prﬁky far beneffts if an insuréhte
market exists. Costs od flood cantrol can also used as prowxy fd? benefits.
However, costs are difficult %o allocate because of joint nature of production
énd lack of knowledge about the timber and nontimber p%oductinn relationship
as discussed earlier in fhié/paper. In addition, estimation af costs of

intangible harms (psychic costs) of flood damages is a reai problem and these

are gensrally ignored (James and Les).

A naive but practical approach to value flood contral services of forests is
to develop a flond profection index (FFI) which can be translated into some
monetary values (Rezende}). For examples, a FPI of 0.0 can be assigned to the'

.land with no forest cover and this index value increases with the age nf
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forests so as to reach the maximum possitile figure of 1.00 when it comes to a
.30 year or alder stand. The monetary value c¢an be calibrated and set equal to

the value of damages or protection of private goods--crops, livestock, other.

assets, human life, etc.

Water Produﬁtiunr

Other nontimber benéfit fram afforestation is water production. Forests help
produce water in .two ways. (1) by increasing seepage of rain water which
through subsurface flows reaches the streams, and {2} by inducing |
precipitation.. In a deforested aﬁéa, water reaches the streams immediately
after the rainfall in the form of run-off. Affarestation increases seepage
and thus streams do not overflow; rather, through subsurface flows the séepage
water reaches streams. This water is mare pguitably distributed over the
year. In addition, the guality of this water is better because it is filtered
thraugh earth surface (Hewlett and Hibbert). Eenefits thus arise ngt only in
terms of gquantity of water reaching tﬁe streem but also in term; of its
guality and timings. ‘Quality and timings may also be affected by the type of
tree species and age of the forest. For example, pine tree stand is expected
to produce a better quality of water. Timing and guality of water are thus
vary valuable to human health.

How to hut value upon this water produced ty forests? The value of water may
be differeni for different uses. One direct approach is simply to use the
cast of producing this water by any alternative means. For example, rainwater

) ‘ 1
can be collected and purified by artificial techniques on surface tanks and

then distributed throughout the year. Or ather approach is to estimate the
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value of less of human health due to unavailability of this water produced by
farests. All this requires large data which generally do naot exist, at least

in the developing countries.
»

Generally 1t is argued and is accepted view that forests induce precipitation

(Zon, Marsh, Rasmussen and Weni). Forests at most can increase the
7 s

precipitation by 5% of the amount of rainfall in a region (Rezende, p.71). In

e

a region whera precipitation is lacking, an increase in rainfall by 5% would
mean 3 bit and should be taken imto account for social BCA. A very prattical

way to wvalue this extra rainfall is to estimate the carrelation between annual

precipitation (including distribution throughout year) and the value of total

production in the region. If correlation is insignificant, extra

L4

benefitsicnst; from the_extra rainfali can be set equal to zero. And, if a
significant cnrreiaticn exisfs, say 14 intrease-ih rainfall is associated with
a certain increase or decrease in production, then a rough estimate Qn value
;f extra rajnfall can be made. Sometimes it is suggested that if 1S% variation
in the regional precipitation does not have any positive effect on tﬁe value
of production then benefits of extra rainfall can be set egual to zero. Most
times, the extra rainfall generated by forests is an intermediate public good
whose value will be reflected in the value of the final private goods

_ produced. Water production frnﬁ forests affécts both producers and consumers
by entering inte this production and ﬁtility functiaons, respectively. Value
of water produced thus varies, Calesh et al used a price of US$% 15 per acre

fool for wéter produced by a forest in Northwest¢ United Gtates, and gquoted

Dryland and Gordon saying that the value of water can be as high as $420 per

- acre foot.
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Soil Conservation and Protection of Land Productivity

Although the magnitude of soil protected, which otherwise be lost through soil
erosion, depends upon several factors, the vegetatlﬁé orr forest cover is one
of the most important factor for certain. And, 'it is specially important if
land slopes are very high. One should however note that soil! losses resulting
‘from entropy law or wgat is called qeoiugiE31 ercsison is not to be included in
the social BCA of forestry:projects. It is the accelerated soil erosion loss
that needs to be prbtected or valued. Forests not only provide soil
pFnteet;nn fn the afforested lands but alsg increase the productivity-of
nearby lands. Thus soil conservation benefits are from afforestation are as
difficult to value as other environmental benefits. One approach is to -~
estimate the soil protection value of forest lands over and above the second
best use of sonil, say, for example grassland {(Rezende). Or, the seévxce of
forests in‘maihtaining or recaovering the praductivity af scils would be
refiected in the prices of final private guods produced including land value.
Hence, a hedonic price function including spil protecticon a; an explicit

argument can be estimated to reflect the valus of soil conservatien provided

by forests.

Dutdoor Recreation

The outdoorlrecreaticnal valug of forests is well evaluated in the literature,
primarily using the travel-cost apprcach. The tqavel-cost method estimates
the'nutdqor recreation value hy attémpt;nq at measuring the recreation demand

based on expenditures., The limitafinns cf this methpod should be well

understood as described earlier.
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Germplase Preservation
The value of wildlife or animal is composed nf‘preservatiqn and game values
(W, = Vg, + V. ). As numbers of an animal specie diminish, both breservat;an
and game-values are sxpected to inﬁreaﬁe. But, after reaching a certain
number of animals the preservation becomes more impcrtanf than game or

~
commercial use of animal, and preserﬁatian becomes strategic., It.is perbaps
easier to put a value upgn game or commercial aspect of an animal or plant
species because its reflected in its price. For exahple, commercial value of

oy
wildlife is reflected through price change for each hunted animal or reflected

in hunting license fe;. But, wildlife diversity being a final and public good
poses problem of putfing a value on it. Generally wildlife diversity ar
protection value is assaciated with the type of forest managament system -
inte&siva and extensive {(Clark, Bupnel). Under intensive manageéent, timher
ocutput of. forest and wildlife diversity behave aé competitive outputs while
under tﬁe éxtensive management they contribute to each other or behave as if
complamentary output. ‘For the purﬁnse of sacial BLCA, éhe value of wildlife
protection and diversity can be set equai to;;erb for the pure tropical
plantations where the rotation is short, and, in circumsfancés where large

number of animals are not in danger of extinction and interfering with timber

production their value may be negative.

festhetics
The aesthetic value of forests arises in terms of pleasure derived by.
individuails iﬁ contemplating a forested area. This pleasure depends upon the

age of forests and other things such as hills, valleys that add beauty to the
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forests. The aesthetic value. or appeal of forested area increases
monotonicaly as trees grow'to Aaturity (Calish et al). Other things such as
hills, valleys, streams, open spaces a;so add to the aesthetic valued forests
(He}liwell). It is therefore possible to overestimate the aesthetic penefiis
of forests if other things are ignored {Price). Sometimes, remnvai of some
forest area might add to the aesthetic value par;icularly when they hide some
scenic view. The apsthetic value of forestis also_depends upen the location of
forests. In regions that are densely populated or that are.of major tourist

attraction, the aesthetic value of forests is expeted to be much higher thah

sparsely populated areas.

A Rule of Thuab

However, under the circumstaces where the above objective assessment of of
enyironmental impects of forestry'proJects are not available, some forest
economist have suggested a rule of thumb to assiqn at least as much value to
nontimber nutpuf of.furesté as to timber coét streams remain the same. Tewari
et al (1988) have used this approach for valuing the environmental impacts of
community afforestation in the Western Himalayas. Further, they have shown
that by incorporating environmental impacts of forestry projects in the

appraisal the rate return increases significantly.

SUMMARY AND CONCLUSIONS
" In this paper, an attempt is made t&'discuss approaches to valuing
environmental impacts of forestry projects. More specifically, how the static

basic exchange model can be modified and simplified’far valuation of the

same. 1t is suggested that the social benifit-cost analysis can be used to
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the valuate nontimber products of forestry project; and, different methods to

valuing different nontimber ocutputs are discussed and rewviswed.
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