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FOREWORD

This is the second paper in the Policy Branch's benefit-

cost seriés. The first paper, The Basics of Benefit-Cost Analysis

set the stage. Now we are examining one of the problems in benefit-

'cost'analysis which is encountered in the fields of environmental

protection and renewable resource development, that of treating

intangible effects.

‘Although the General Method is a further step in the process
of giving intangiblés their proper place in formal analyses, it must
be stressed that this technique is presented here as a framework on

which to build and discuss further.

V.V. Spence
Director
Policy Branch
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i
THE EVALUATION OF INTANGIBLES IN BUNEFIT-COST ANALYSIS:

Lﬂ
A GENERAL METHOD

Introduction:

The purpose of this paper is to present a general method for
evaluating 1ntang1bles in the context of a benefit-cost ana1y51s This
method was developed in response to the demand in Environment Canada for
various methods of evaluating a wide range of intangible benefits and
costs. ‘Methods for evaluating particular types of intangible effects are

being developed continuously (mostly in the field of recreation) but the

list of techniques is far from being exhaustive. In addition, the cFfects

that are evaluated can not always be preéented in a form that is comparable
Wifh‘%he pengible effects, i.e. in dollar terms.

While the veriods techniques ape being developed and revised,
there is an ever.lncrea51ng need to. 1nc1ude 1ntang1b1e effects in beneflt—
cost enalyses in a form more useful than 51mp1y a brlef descrlptlon of the
intangible effects, Decisions in the fields of "env1ronmenta1 protectlon"
and “renewable reseurces” must continue to be made by decision makers at
‘all levels even 1f the tools available to assist in such decisions. are not
1dea1 |

In'response to this problem, we have devised a generel method
of evaluating intangibles. It is simple in concept, quite simple to use,
and can be applied almost universally. This paper will follow the process
shown in Flow Chart 1 .(see back insert)db

For sinplicity, we shall assume that the evaiuation is being

deelt with only by a decision maker and an analyst. The decision maker



‘represents management and is responsible for any decisions made.* The
analyst provides the information necessary for the decision maker to make
these decisions, both objective and subjective.

1. The Basics of the General Method:

To initiate fhe evaluation, the decision maker must determine
the ekact nature of his objective or set of objectives for the project(s).
At this point, the analyst may begin. He determines the general areas of
the project(s) from which priméry benefits will be derived. Then after

»complling a list of all these benefits, he sorts them out into two basic
fypes‘ tanglbles and 1ntang1b1es Those beneflfe, or factors** which
can be quant1f1ed into dollar terms-are called tanglbles A good example
is hydro power Wthh can produce a dollar value because the quantity of
the new power produced dnd the market prlce ofthatpower are usually well
established before the project beglns The others, intangibles,; can be
separated into two groups: those that can be quantified in terms other
thao dollars.by osing conventional evaluation techniques, and those that
cannot be quant1f1ed by any conventlonal technlque An example of an
1ntang1ble factor wh1ch may be quantified in non- dollar terms would be
rec}eational'beneflts measofed in day trips. A non quantifiable intan-
gible'cooldibe:fhe value ofAeco-éyétem'proteotion or the value of an

aesthetic view.

* The term "decision maker" includes everyone in the decision making .
hierarchy. It is used in this paper as a generalization for the
individuals and committees at the level or levels in the management
hierarchy with which the analyst must interact. Thus the term
""decision maker'" would include such forms of decision making as
brainstorming sessions, Delphi studies, as well as the conventional
committees. In some cases, the decision maker and the analyst will
be one and the same.

** Factors are areas of study from which benefits are derived. For example,
sport fishing is a factor, a part of a project and it contributes
benefits to this project.
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The net benefits of all the factors are to be considered. For
each factor one subtracts the costs from the benefits to arrive at a net
benefit for that factor. One must be careful to fully identify all the
relevant factors. Problems can arise if the factors are not clearly
delineated and subdivided. A factor which may at first appear to be
wholly quantifiable may turn out to have a non-quantifiable aspect to it.
For example, the value of "recreation" to a region. The expenditures made
by the users. of the facilityare usually considered as an approximation of
the factor's value; but what of the value derived by local users who do
not incur any expenditures? |

| The analyst; using all the available data then arrives at the
discounted net benefit of each tangible factor as per the usual benefit-
cost methodology.* These benefits are expressed in dollars. The intan-
gisles (Both types) are described as fully as possible either quantifiably
or qﬁalitatively, whichever way they can best be presented.

Now the decision maker is presented with the list of factors,
both tangible and intangible, and proceeds to rank them in terms of their
net benefits (see chart 1). The method of ranking which we suggest will
be described in Appendix 1. The accuracy.of the ranking is crucial, but
the method of ranking is not. Once the factors have been ranked to the
satisfaction of the decision maker, each intangible factor is examined and
the first tangible factor ranked below it is found. Then the first tangible
factor rankéd above it is found. . Since these two tangible factors have

previously been attributed net benefits in dollars, the examined intangible

*For a description of the usual benefit-cost methodology, see The Basics
of Benefit-Cost Analysis, by the same authors. Chart 2 (insert)
summarizes this methodology.
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which has been ranked between these two factors can now be accorded a dollar
value somewhere in the range of these two known dollaf values. Sometimes
the factors directly above and below the intangible factor in question
will also be intangibles. This would result in several intangibles having
the same range of values. Then the distinction between these intangibles
would have to be determined by their rank order. Example two found in
Section 2 illustrates this problem. The procedure of examining each
intangible factor is carried out until all have been given an imputed
value or range Qf values. A single value will result if an intangible
factor has béén_ranked equa1 to a tangiblé féctor (an equél ranking imply-
ing’an équal vélue). | o |
v>Wha£ we have done is given.the intangible factors an imputed
value or shadow pricé.‘ Once the shadow pricing has been completed, all
the factors will have been given a dollar value of range of dollar values
whicﬁ fepfesent their contribution of net benefits to the project.
Since in most éases, the intangible.will be given a range of
Vélueé rather than a single value (except in the event of a tie) the
decision makér can conéider the dollar value of the intangibles from a
low, medium, or high point of view. The values in the lower range would
show a conservative estimate of the intangibles' worth while the values
in the high range will present an optimistic look at the intangible bene-

fits. The medium value may be used to give an "expected" value,



. . N

.?;;Exagples;';.u | | |

i | | ‘if;;'?aetdf*; }_‘f- . >?' §. Value - ~ Ranking
Fishériésiﬁréngibléj‘- B | 120,000 2
xRecreatlon (tanglble) - ,-;dfl ‘ ‘ 75,000 »1 6
'Transportat1on (tang1ble) "' - i"'l‘ 25,000\r1_" 11
_Hydro-Power_(tanglble) o - 15D,000 : 1

g Industriallwater Supply (tangible)'."' 15,000 S 12

‘Municipal Water Supply (tangible) - 45,000 | 8
Agricultural Water Supply (tangible) '>30,oob P 9
Aesthetlc views (1ntané1ble) - :,fj;;;fé 7 di
'Eros1on Control (1ntang1b1e) S --}-——5 - 10
Eeo system Protectlon (1ntang1b1e) ' --——?f; o ' 2
Water Qua11ty Standard (intangible) 4» - ’;?-:;; o -5
Secur1ty from Floods and Droughts h : ;;;—;-; _ 4

R RT e (1ntang1b1e)

*pxanple one:
| .l,n,Considerwthegfaotor_"Aesthetic views', an intangible, which is
xrankeddseventh.. | |
132' :Flndvtheifactornwhich is ranked slxth. This ie-VRecreation", a
"etangible'with a dollar value o£‘$75 000' |
3. 'Now f1nd the factor wh1ch is ranked elghth This isb”Municipal'
' Water Supply”, a tang1ble with a dollar value of $45 000.

. 41‘.From these facts we conclude that the factor "Aesthet1c v1ews” has

a value somewhere,between $45,000 and $75,000.

* These factors are chosen strictly for example purposes and should not be
considered as ‘a valid absolute tangible-intangible split as the allocation
of factors into one category or the other depends upon the individual
pro;ect



Exampie two:
| 1. Take the factor "Lco-system Protectionﬂ an intangible which
is ranke&‘second. |
2.7 Notice that ffisheries" a téngible with’a dollar value of
$120,000 is also ranked second.
3.“ Therefore, we can conclude that "Eco-system Protection" also
has a value qf $120,000.

Example three:

1. Take the factor ”Seéurify from Floods and Droughts', an
ﬂ :intangiblevwhich>isvranked fourth. |
.12. Find thé faétorIWhich is ranked‘third;‘ Theré is no third
faﬁking, sinqe th factors are tied for second. Therefore,
tﬁe Qélué of the sééoﬁd ﬁlacevféctor is selected, i.e., -
‘$126,oob.' N '
;3, Now fina>thé‘factor thét fanks fifth. it turns out to be an
iﬁtangiblénwith no dollar value. Therefofe the sixth ranked
Tfactor is taken. It is "Recreation", a tangible with a dollar
value of $75,000. |
4. Froﬁ‘thésé'f;éts we concludelthét'thé.valﬁe of "Security from
-Floods and beUghts" is between $7S;OOO and $120,000.
5. If is:notéd that .the factors ranked fourth and fifth both lie
in the samé range - $75,000 to $120{000. It is assumed that
fhe‘fourfh ranked will have a value greaterAthan the fifth

ranked but no numerical»distinction between the two can be

made . *

~ * We have not yet dealt with this problem but feel that the analyst should

be able to make this distinction between the two factors. Perhaps by
delegating a third of the range to each factor or some other delegation
which he determines as suitable. Note also that the larger the number of

'factors, ;he smaller the chance of this occurrence



3. Multi-Project Ranking*:

'So far we have dealt with only a single project. This reflects
the situation encountered in benefit-cost analysis when only one alterna-
tive has been proposed and the aim of the analysis is to check for economic

feasibility. A more common situation, however, is the consideration of

_ two or more projects, which are ranked in terms of their net benefits or

rate of return, as well as checked for economic feasibility.

In the latter case, the factors are still ranked as in the
single project case; however, the factors in each project should also be
ranked.With respect to the factors in all the other projects as well. The
net benefit ranges 1mp11ed for each 1ntang1b1e should then be recorded. At
this point ‘we return to a project by project basis. The net benefits
accru1ng to allithe factors in each.project are now totalled. This yields
a total net ‘benefit figure or range‘for each project under consideration.

If the ranges of net benefits are sought rather than a high, low
or median figure, then one must face the‘possibility that the range of net
benefits for some projects will overlap. Such an occurrence suggests a less
clear result for the dec151on maker at the end of the process. It is also
a reflection of the uncertainties that underlle the subJectlve decisions
made in the particular analysisldespite the methodological treatment. Ofl
course, if none of the ranges overlap, the decision maker can accept the
results of the analysis with much more confidence. On this account, we
recommend that the analyst, wheh using high, low or median figures, always
prepares the results in terms of the ranges as well. This will be a defi-

nite aid to the decision maker in his final analysis of the results.

* The procedure for multi- prOJect ranking (using the pairing method) is
illustrated in Appendix 2.



4. Disadvantages:

There are two difficulties that may be encountered when using the

General Method. First, the '"net benefit" concept with respect to intangibles
is not an easy concept to work with in practice. In theory, it is quite
simple: the decision maker must subtract his subjective evaluafion of the
costs from his subjective evaluation of the benefits. In actual practice,
he is more likely to consider either the costs (e.g. deterioration of
aesfhetié beauty) 6r the benefits te.g. increa;ed recreational potential)
alone, for.any particular factor. |

- This problem might be ovércome by having the decision maker rank
costs -and beﬁefits.sepérately’rather than jﬁét the net benefits. It woula
éhehvbé a simple ha%fer fdr thé aﬁalysf to complete the net benefit ranges.

ﬁ “Whéthef’or not the benefits and costs are ranked separately or
jointiy, the anéiyéf’cén aésist the aécisibn maker in this respect by
insuring that he has all available data on the intangible factors arranged
so fhaf ihe pbsitive and negative éspects of each intangible.fuctor cffected
can be readily compared.

'i Tﬁe sécond difficulty that may be encountered is the problem of
open-ended r‘an'ges‘. An ope>n—'ended rz;.nge occurs when one of the intangible
factérs is ranked higher or lower tﬁan all the tangible factors. In such
a case the intangible factor usually cannot be evaluated adequately. There
are two exceptions: an open-ended fange.on the high side would still permit
the collection of "minimum" evaluations and an open-ended range on the low

side would still allow the collection of '"maximum' evaluations.



There is no simple method of solving this second difficulty.

However, one could simply limit the analysis to minimum or maximum values

of the ranges as suggested in the previous paragraph. Another possibility
woula be the use of another method of evaluating intangibles to assist in
valuing the factor in the open-ended range.

Two considérations should be mentioned here: one, the more
factors that are being ranked, the less likely the possibility of running
into the problem of an open-ended range; and two, if the highesf ranked
factor is an intangible factor, then a formal benefit-cost ahalysis may
not be the best method. to use. o
S.‘Adﬁaﬁtéées:
| B | Thefe'afe three main‘advantages:in using the General Method for
éﬁalﬁating intangibles.’ First, a‘unit of coﬁparison is provided for all
féctorS. Second, the decision.maker is instantly involved in all steps
of the decision making process. A thifd,Athe interactive and factor by
factor charécteristiés of.this method help to clear up-thelambiguities
that a?e often found when evaluating subjectively.

‘Ldoking more closely at the first advantage, it can be seen
that.While the'shadbw prices are not real dollars, they are a unit of
compariSdn compatable with the market values assigned to the tangible
factors. This enables a relative assessment to be made of the intangible
factors vis-a-vis the tangible factors. It also enables such an assessment
to be made between the intangible factors themselves. Thus, the General

Method provides a means of assessing the total utility of a project or

program.
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Elaborating on the second advantage, unlike most other methods
ofvevaluating intangibles (e.g. Hotelling Method or Expenditure Method)
the decision maker,actualiy makes all the subjective decisions.  In the
other methods, the analyst usually makes all the decisions, and simply
presents‘the decision maker with a final solution, which he can either
accept or reject. Therefore, the General Method allows the decision maker
to hold a real decision making role.

Finally, the interactive process, coupled with factor—by—factor.
decision making helps to clear up the anbiguities in a decision maker's

mind by hav1ng him examlne and re- examlne each component part ‘of each

pro;ect in deta11 Wh11e th1s is more t1me consumlng for the de0151on

maker than lettlng his analyst look after the details, it enables him to
fully understand that for which he is. g01ng to be responsible.
6. Conc1u51ons

| The General Method of evaluation, 15 just that: a general method.
It can be anplied.to anyﬁtype of intangible benefits or costs. In some
fields, such aé recreatien or aesthetica, speeiaiized techniques have been
devraed; In the s1tuat10n where one of these spec1a112ed technlques exists
and 1§ deemed acceptable, the analyst should use it in preference to the
method presentedihere. But where no method exists, or'the accepted method
is felt to be insufficient'by the decision.maker‘and/or the analyst, this
General Method ought to be considered. It is a definite step above mere
description and could, with the refinements that come with frequent use,

develop into a first rate methodology.
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APPENDIX I - THE PAIRING METHOD

1. Description of the Method:

The method of ranking the factors that we recommend is the
Pairing Method. The technique enables tﬁe breakdown of a project not
only into its component factors, but also into the basic decisions that
must be made either directly or implicitly.

An examination of matrix 1, which is found at the end of this
appendix, is essential_at this timé to_enable us to work through the steps
of the Pairing Method.

The matri* itéeif_is’complefed,wiéb?the use of threc symbols.
To éiii‘ih‘fﬁé matrix,-bhé wprks across the columns in rows, one factor
at a time, uéing é.”V”' to indiéate a.greater value than, én "o to

indicate an equal value, and an "X ' to signify .a lesser value.

Example: - Ko
o o
ks 3
.~ N
FEa &
= o ) =
73] (@] Lo = ()]
o B o o bt
~ e o a, o
&~ 5] 2y I =
(0] (] n (o]
< ~ = [ .
4 % g S F
~
Ay & & = A
1. Fisheries
’ P » . (G \ .\// . N
2. Récreation
. \ (._,/ N \ \‘\/‘
3. Transportation .
X X w; X

g
4. Hydro-power IS )
: VIV S v

I xlolx]e

<

5. Industrial Water Supply

Once the matrix is complete, the preference scores for the
factors are calculated. Tabulation of these scores must be made across
the tables in rows. The " " is one point, the "C'" is a half a point,

and the "X'" is no points.



) NS N A0 Nt SN AN BN AE N A E s

- 12 -

Examplef Loy
o

5 5

) 3]

L ~

= ) ® &~

) @] + = [0

[ o L o +

~ + o] ja¥} (3]

. ) b © o8 ! =

> Preference 2 o " 0 _
Score a 9 o 3 2
T i ot = =~

1. .33 Fisheries " ) ) g p
, - o ' v X Vv

2. 23 Recreation - iy .

' ‘ N RV X v

3. 1 Transportation . : 1 - B
, | N X e IXxX 1O
4 41 -Hydro-power . - .
. : v’ V' v’ o v
5. ... 1 - Industrial Water Supply p . . .

Upon cbmpletion, the summdtion of the rows becomes the

preference score*.

First, look at matrix 1. It is the work sheet used for the

Pairing Method and is usually completed in the following manner. All

factors are listed across the top and then again down the left hand side

of the matrix. Usually these factors are separated into two groups -
tangibles and intangibles. Sometimes three groups are used with fhe-
;ntangibles'beiﬂg Split»into-quantifiable ihtangibles and non-quantifiable
inténgiblés. This disfinétion is for convenience and of minor'importénce
aé.it has né‘béariﬁg dﬁvthe éﬁtcoﬁéjdf fhe‘?anking.

The ideabis to compare the net benefits of every factor listed

against the net benefits of every other factor. Some of these comparisons,

“the ones not involving subjectivity can be made by the analyst. This is

because the tangible factors have already been accorded net dollar values

* From the example matrix it can be seen that each factor is compared to
itself. Of course no preference can be indicated in this situation,
therefore, the tied preference, "o ', has been used. In effect, this
pfocedure gives every factor at least one half of a point. o




- 13 -

so that the preference of one factor over another is merely a mechanical

operationz< The greater the net beneflts, the higher the ranklng . These

flrst.

The deeiSion maker will then complete the rest of the matrix.

The comparisons he makes will involve e‘degree of subjectivity; but one

“must. remember that the decision maker will always have to make some

subjectiVe decisions, no matter what methodology is used. This process,

however, 51mp11f1es these decisions to a "greater than'", "equal to'", or
‘"less than" ch01ce Hls_ch01ces can theh be recorded in the matrix. . It

" should also be noted that the decision-maker does. have several guides in

remov1ng the subJect1v1ty from hlS dec151ons He alreedy has an idea.of
the magnltude and the relative 1mportance of each intangible since each
was descrlbed in qualltatlve terms in an earller step of the ana1y51s

second gu;de.ls that many;of the 1ntang1b1e factore have been de51gnated

a quantitative value in terms other>than dollars by some suitable method

~at an earlier date.

One must be careful not to misinterpret the preference score.
The common mistake isto assome that we are dealing with a ratio scale

Whiohygiveg the weight of the factors. ‘In fact, the scale produced is

~only anfordinélbscale and' therefore, any weighting of -the factors is
mathematically,inyaiid. However,‘what1is'Valid,'is to rank the factors
‘according to their\preference scores. This is done inversely. The

“highest preference score is equal to the first ranking, etc......

~ comparisons (see ‘the top left side of the matrix) are usually completed B

A
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A question could arise over a tie in the number of preference
points,,i.e. tied ranking§.* The answer is that if two facfors have becn
rahkéd £he same, then they must have the same valuc. This would result.
if the decision maker wés unable to chooée oﬁe factor over another when
compieting the matrix. If one of these factors is an intangible and the
other, a téngible factor, éhen instead of a range of values, the decision
maker can assign the intangible a single value equal to the value of the
tangible factor.

Upon completion of the matrix, the decision maker can check
to ensure thathhe ﬁas made consistent decisions throughqut the pairing
éXefcisé;‘-Thisvverification of fhe'fransitivity or logic of the decision
maker“is possible beéause each decision madé haé Been rccorded in the
matri;. AFor example, if factor A is greater than factor B, and factor
é is.greatef.thaﬁ'factor C, then facfor A muét'be greater than factor C.
In pfactice,‘mistakes of this nature occur Quite frequently, espeéially

when several projects with mulfiple factors are being considered.**

* It has been suggested by some users of this methodology that the possi-
bility of ties be eliminated. In other words, to force the decision
maker to make a preference choice for every pairing. This concept is
useful if the object of the method is to determine which factor pairings
add ‘to the knowledge of a project. For example, the importance of certain
physical characteristics to an understanding of an ecosystem. The authors

~ can see no clear cut advantage for including this proposal into the metho-
dology presented in this paper. '

** A computer program which will scan the completed matrix and point out
any logistic errors has been developed.
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2. Disadvantages:

Time is often of critical importance to the decision maker.
The Pairing Method could therefore prove cumbersome since the large -
number of decisions to be made and the verification process can be time
consuming. However, the analyst can shorten the time involved by filling
in the automatic decisions beforehand and the use of a computer checking
program will render the verification process a simple task.

The other constraint islthe strict and ordered format that the
pairing method forces on the decision maker. The method may not be suitable
to the:temﬁerment of some people who have trouble dealing with precise -
factors in a Strictly 16gical fashion, and yet can still arrive at valid
conciuéions by consideriné only the aggregated factors. This underlies
fﬁe.importénce of relating the method of decision making as closely as
possiﬁlé to the decision méker's thought process. It is the analyst‘s
job'to assist the deciéion maker in hié'task and to help him express his
thinkiﬁg, but it is ngt for him to make the decisions or to tell him how to
think. Howéver, it is felt that most decision makers do go thiough a rough
facsimile of the pairing method in their heads or in some type of written
form and this method simply helps to put some order into the process.

3. Advantages:

The main advantage of the Pairing Method is that all the subjec-
tive decisions that the decision maker must make have been identified and
reduced to their simpliest form: ''greater than', '"equal to", or '"less than'".
Alsc, a record of every decision méde will exist once the matrix is complete.
This is an invaluable aid for checking and for afterthoughts the decision
maker might have. It also enables a checking of the transitivity or con-

sistency of the decisions made.
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A second advantage of the method is that factors can be added
or removed from the matrix without affecting the rest of the matrix, thus

saving the task of redoing the matrix every time the factors to be consi-

dered are changed.

‘Another important:advantage of using the Pairing Method is

that the intermediate step of weighting the factors is eliminated. Thus

the arbitrary system, which results in factor weighting independently of

the particular project(s) in question, used by éqnventional weighting
schemes is not encountered. This means that the mathematical consistency
throughout is maintained and the problem of assigning weights without bias

is reduced.
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APPENDIX -II - ILLUSTRATION OF MULTI-PROJECT RANKING

I1lustrated here is the Pairing Method as applied to multi-
projeét.rankiﬁg. At first glance it appears a maze of " 's" and ' x's".
However; fhere is a ‘logical procedure for completing the matrix.

_First, each project is examined individually. The factors are
paired, each against the ofher,'as if'only the single project is being
considered. This.is‘done-for each of the three projects. At this point,
half of the matrix will:beAcémplete.

- To finish the matrix, begin by comparing project one to project
two. By using the known doilar values of'the.tangible factors and the
imputed values of the intangible faétors 6f each pfoject, preference
BefWéeﬁ fééfors of the th projects can bé made. This procedure:is then
repeated foi:projects twaand>three; aﬁd then for projects one and three.
This will fully’completé the matfix énd is illustrated on the following
page. o -

"One may ask whether fhis procedure is wofth the extra time and
effort expended by thé decision m;ker. We feel the answer is yes for
several rea;ons; One;fit is félt thaf if the'décisipn maker is willihg_
to follow the mefhodolbgy ana fill in the single project matrix, the
extra effort required to fill'in the multi-project matrix will be minimal.
Two, the multi-project ranking enables a more accurate definition and
narrower range limits for the intangible factors in each project. Three,
the larger number of known dollar value factors lessens the chance of
open-ended ranges and reduces the occurrence of several intangibles falling
within the same range. The result of these improvements in accuracy is

that the decision maker will have more confidence in his results.
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Chart 1

Flow Chart : An Evaluation of Intangibles in the Context of a Benefit-Cost Analysis
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~ A Simplified Flow Chart of a Benefit-Cost Analysis
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