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•THIS PAPER REPORTS on an attempt to quantify the aesthetic, the social, and the 
neighborhood economic effects of a proposed highway on the area it serves, and to re
late those effects to cost and service considerations so that rational, systematic com
parisons of alternate routes can be made. The selection of a route and a design can then 
be based on a consideration of all effects-environmental as well as cost and service. 

DESIRABILITY RATING 

Environmental effects must be defined before they can be qualified or quantified. 
The scope of this paper does not allow a discussion of such defining. 

Appearance Rating 

Defining and rating methodology have been taken from a previous report (1). Aes
thetic or appearance considerations are first rated in some manner such as that indi
cated iif Figure 1. - Th:ese considerations are very broad and are not -limited to appear
ance. A proposed route is vvP.n a numerical rating for each of these considerations, 
and from these ratings a single desirability index for appearance is computed. 

Figure 2 shows a summary of appearance ratings. The 8 considerations to be eval
uated for any route represent the 
elements of desirability from an 
appearance approach. However, 
the word appearance as used 
here includes fitness, s ca.le, 
consistency with the area, and 
all t-he other elements that go 
into an architect's concept of de
sign. ItemsA-1 throughA-4at·e 
more localized in nature and 
can best be applied to specific 
sections. The mechanics of do
ing this shouldpresent no prob
lem. Items A-5 through A-8 or
dinarily apply to the route as a 
whole and should be rated for the 
entire route in one length. The 
basic ideas and philosophy of 
what is desirable and what is not 
desirable in appearance or ar
chitectural design are discussed 
and illustrated in the previous 
report (1). No one should at
tempt to- use this rating 1::1cal~ 

SCALE: 

NOISE: 

Is lhe typo of frNway choaen dominant 
How Is II dominanl? By width 

By heighl 
Dy11upp11rtoyolom 

Whal action will be taken? JIOllhon by cliata,,o• 
IIOUl!on by obtf,ctt.. mM-made o, na,u,al 
Ar,l.'f(l,prllia doV\llop,Mn1 of the character of lhe apace by the road 

Will a gli)O(I 1eAh1 te~lp be .u:h~'flMI ~ tlMi actkln LOJ:•n? Rating: __ _ 

11 the nol-, ltom Illa ,,ww-r ~~•-"'1 
How is ft obl«:CS0ti•bltl O« ... u~ IM' ,. I• very *It' 

BKauN ol ChanOOI In ,grr,da 

Whet eclion will be taken? Isolation by distance 
lsolalion bysberrier 

Will the noise be reduced lo an. acceplable level by lhe action laken7 Aalin!J'-·-- -

DAMIEPl •• Ill mu• I b:Jllnltf C[U\fll? 

CHANGE: 

How lo ii oroetod7 

Whateclionwillbetaken? 

By the ,ur,rmrt 11y111ttm 11nd the n11lure or the epece under lho road 
By lhe width ol the visible ro11d surface 

Tha selecllon of en appropriate support system 
The development or a sulteble pattern an lhe under side of an elevated lree

• 1 
Jha demi~! of phtMt t tl.llOd kJ lhe s:11ppo11 ,-,.i--.n 
'fy piow!W.on 61 eont1nu11y of gtOVfld uno.t ,:.v.,1.a 1, .. ways 
Tht Ulllltlon Cl tortg CO!'ll°'Nd Y""1, lhrOUQII .attd M'Wf 

WIii the action teken reduce the barrier effect ta the minimum? Roling: _ _ _ 

Does the fraeway craale opportunily lor conslructive change? 
As a neighborhood spine 
In Iha dcvclopmonl of woll lomlaoaped open tp111,:-9 
In Iha development of space rar ac\lvilies 
In olherways 

Does the freeway create change al a negative kind? Reltng· __ _ 

By removing facilities 
By changing lhe structure 

Fiyur e 1. Appearance environmental roting. 

Paper sponsored by Committee on Socio-Economic Aspects of Highways and presented at the 49th Annual 
Meeting. 
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ROUTE RATING FORM A-APPEARANCE CONSIDERATIONS 

(2) (3) (4) (5) 
0-5 Yr. 8-25 Yr. 26-50 Yr. 
Period Period Period 

bo ~~ ~ E::: l: i-=- l: 'g Comblntd 
i°' ij il H -~ ii .. i£ ir· so-v .. , 

(1) 
.:, C ii .Ji Wolghl•d .,. 

j~ Con• iderallona &cl! ;~ ~cl! ao; ill:"- 3: ~ ill:~ Rallng . i Loc• I or StcUon• I: 32 2.5 20.0 52,0 
'S 
0 !I A-1 Scale Relationship 5 1.0 5.0 10.0 a; 

E A-2 Noise Factor 12 1.3 10.4 22,4 ,g 
A-3 Barrier Factor 3 24 2.2 17.6 0 41 .6 

A-4 Changes In Ares 

Route Total: 

A-5 City Planning 30 8 40 4 20 90.0 

A-6 Continuity & Fit lo the Entire City 36 4 32 68.0 

A-7 Respect for Sacred Areas 8 40 40 80.0 

A-8 Driver's Experience of the City 9 2 18 2 18 0 38,0 

:it; Tol• I Secllon R• llng 400.0 
C 

.2 R• llUvo S1cllon Rating 400/ 5.70 

l l! 

70 

Figure 2. Summary of appearance ratings. 

until such ideas and philosophy are understood and appreciated. All ratings are on a 
basis of 10. The rating values shown in Figure 2 are for illustration only and do not 
apply to any particular route. The weight factors shown are considered to be typical 
for urban arterials, but they may be altered to reflect the goals and objectives of any 
specific route. The maximum possible rating for any route by this scale is 570. The 
relative section rating is obtained by dividing the total section rating by 5. 7. 

Sociological Rating 

Conditions considered for their social or sociological effects are shown in Figure 3. 
To provide a basis for understanding the ratings, Van Blaaderen, a sociologist and one 
of the authors of the previous report (!), states: 

The function of the scale is to measure the relative social impact of a highway on an urban 
area and also ( 1) to give a value of this impact and (2) to emphasize the relative value of the 
impact. 

A problem in the construction of the rating scale is the level of sophistication of its users. 
As indicated in the first part of the report, a major problem is the type of rationalizations em
ployed; for instance, a big gap exists between the appreciation of a situation (highways are 
"good") and the willingness to understand its consequences (but I don't want my house de
stroyed). For this scale a major effort was made to close the gap between the willingness of 
non-sociologists to use the scale in accordance with the approach presented in the report and 
the existence of advanced sociological theories and techniques of investigation. 

Popularization of the subject matter on which the scale is based (or the scale itself) was 
avoided because simplification would tend to introduce those rationalizations which made 
previous attempts less viable. For instance, because the highways might be regarded as "good" 
for a state as a whole, or "bad" for a particular urban area, different interpretations can be given 
to the desirability of the resulting changes. One single solution cannot be recommended: only 
when the different impacts are clearly presented can further action be taken. Popularizations 
tend more often than not to be based on rationalizations which do not lead to assessment, but 
to vague statements favoring one (the state for instance) or another solution (the urban area). 
The only legitimate attitude possible is to favor neither, but weigh the influence of each. 

Each of the major and minor impact elements discussed has been given a central value. The 
total of the central values is 100.0 and is to be regarded as a weighting of the social situation of 
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Cenlr1I 
Socl• I Highway Impact V• lue 

,._ 

a. 

(1) 

lnlar-Melropolltan 26.4 

1. Whole11le Trade Are• (8.2) 

a. Volume Expand (2) 1.9 
Decrease {3) 

b. Trade Area 
Superordinate (2) 3.6 
Subordinate (3) 

c. Centralize-Trade (2) 2,7 
Bypa99 Trade (3) 

2. Regional Dominance (9.9) 

a. Cultural Dominance (2) 4.S 
Subservience (3) 

b. Functlonel Domin
ance (2) 
Subservience (3) 

c. Speclellzed Func
tion s, Increase (2) 
Decrease (3) 

2.7 

2.7 

3- Communh:aUon and (8.3) 
Trtn1port1llon 

a. Major Economic Goods 
Increase (2) 1.8 
Dooroooo (3) 

b. Cultural Integrative 
Increase (21 4.5 
CoGrGQGO (:i) 

c. AdminislraUve end 
Functional HHd-
quarters 
Increase (2) 1.9 
Decrease (3) 

lnlr•M• lropolitan 

I, Metro Area 24.6 

1. RttlHon1hlp1, 80\wHn (9,9) 
SDcial Area• 
e. Style of Life 

lnoroaoo (~) M 
Decrease (3) 

b. One Style of Life 
Dllfuse (2) 3.6 
Only (3) 

c:. Solcte lh1t1 Avoldoneo 
No (2) 2.7 
Yes (3) 

2, Onct Soc111 Area Only (8.1) 

e. Deprivation 
No, (2) 2.7 
Yes (3) 

b. Low Resislance 
No (2) 2.7 
Yes (3) 

c. A Priori Rat1one1izetlon 
No (2) 2.1 
Yes (3) 

3, SOc:lt.1 Alh lbUIH of (6.6) 
Metro Area 

a, Destruction 
No (2) 1.9 
Yo, (3) 

b. Changing Belence 
Belween Areas 
No (2) 2,8 
Yes (3) 

c. Eliminate Central Areas 
Information Functlonal 
No (2) 1.9 
Yes (3) 

Tolal 
D11T11bll Und.olt1bt1 lmpacl 

Jmp1c1 lmpac1 Value 

(2) (3) (4) 

Central 
Social Highway Impact Value 

(1) 

II. Metro Communlly 24,3 

1. Chana• In Member• (13.5) 

a, Social Intimacy 
Increase (2) 4.5 
Decrease (3) 

b- Dislocation 
Very High (2) 4.5 
Very Low (3) 

c. Selected Communllle& 
Low (2) 4.5 
High (3), 

2. Community AllrlbulH (10.8) 

Ill. 

a. Func tional for Social 
Intimacy 
Very High (2) 3.6 
Very Low (3) 

b. Day to Day Importance 
No (2) 2.7 
YA1' (3) 

c. Integrative Foci 
No (2) 
Yes (3) 

Urban Man 

4.5 

24.7 

,. SeM1•1"'ermanen1 l•->I 
Settlement 

a. lndMcJual a11cJ f'l:imlly 
No (2) 
Yos (3) 

b, Interaction Patterns 
of Individual 
No (2) 
Yes (3) 

c. Style of Lire 
No, (2/ 
Yes (3) 

2. lndlviduali, wllh Low 
Rates ol Adjustment 
and Survival 

a. Eliminating Melro-
communily 
No (2) 
Yes (3) 

b. Decreasing Reeslab
lishment Certain Types 
Melrocommunities 

3.6 

2.7 

1.9 

(9,l) 

4,5 

No (2) 1.9 
Yes (3) 

c. Education lo 
Successrul Aeslslance 
No (21 1 9 
Yeo (3) 

3. Interaction Between (B.2) 
Individuals 

e~ Resldenlial Segre
gallon 
Decrease (2) 3.6 
Increase (3) 

b. AllerMI& POUICIIIIIH 
!ityle of Lira 
No (2) 1.9 
Yes (31 

c. Eliminating Successful 
Adjuslmenl 
No (2) 2.7 
Yes (3) 

Figure 3. Sociological environmenta l ratin!). 

Total 
De• lreble Unda•lr1bl1 lmp•cl 

lmp•cl Impact Value 

(2) (3) (4) 



an urban area as perceived prior to the social impact of a proposed or constructed highway. The 
social impact is then analyzed as follows. A social impact element is considered and the impact 
assessed. 

Three additional columns have been added. Depending on the degree of sociological sophis
tication of the scale user and/or his knowledge of the actual situation, he evaluates the social 
impact in terms of their desirability and undesirability. Thus while the highway impact might 
be to increase the trade volume for one set of items, it could also decrease by the same amount 
in another. The sum of the desirable and undesirable impact we have called the total impact 
value. The important point is that however crude or sophisticated our measure of the social 
impact, the total impact value expresses or approximates the social changes which affect the 
urban area as a result of a proposed or constructed highway. 

The total impact value of each item of the scale is limited to twice its central value-for in· 
stance, the complete disappearance of one set of wholesale activities carried out in an area 
previous to highway construction and the introduction of a completely new set of wholesale 
activities in such an area as a result of highway construction. The total impact value would indi· 
cate the total of the social changes which this proposed or constructed highway would engender 
in terms of the volume of the wholesale activities. A danger point is, however, reached when 
desirable and undesirable impacts affect aspects of the urban area differently. That is, a de
sirable impact does not need to be balanced by an undesirable impact. However, an undesirable 
impact has to be balanced by a desirable one if a satisfactory solution is wanted . 
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Figure 4 shows a summary of sociological ratings. The values given are for illus
trative purposes and do not apply to any particular route. So that the evaluation and 
rating of any arterial route is simplified, the 11 sociological considerations each have 
a basis of 10. In Figure 3, Van Blaaderen suggests a range of basic rating values 
called central values. The ratings in Figure 4 when multiplied by the weight factors 
will be the same as the rating using the central value. The desirability rating for each 
consideration will be the answer to questions such as "To what extent will the highway 
impact affect the wholesale trade area?" and "To what extent will the highway impact 
interrupt a period of semipermanent settlement?" Theweight factors in the 0- to 5-year 
period are double the ones in the 6- to 25-year period.I In the 25- to 50-yearperiod the 
weight factors may be considered to be zero or to have no significance in route selection. 

I ROUTE RATING FORM S-SOCIOLOGICAL CONSIDERATIONS 

I I I (2) (3) (4) (5) 
0-5 Yr. G-25 Yr. 26-50 Yr. 

l 
Period Period Period 

~ o l:'~ ~~ ~ ~ l ;s..:. ~- = ~ ... Combined J!! ... :c ~ :;;., e"' :c ~ .c"' ~ go ~£ &.al SO-Year 
(1) ~ c -rt .!!'.5 'i~ ...2 Ii me Weighted ~ ; 

~i ii:& ;; "' i: J! Con•ldaratlons .. .. 
~~ Rating cu : ~-- Cl<C ~-- ~a: 

i ~ lnlar-Melropolltan Eftecta 

a: .5 S- 1 Wholesale Trade Area 5 1,8 9.0 ,9 4.5 13.5 

E 
S- 2 Regional Dominance 5 2,2 11.0 s 1,1 5 ,5 16.5 

,g S- 3 Communication & Trdnsportatlon 6 1.8 9.0 s ,9 4.5 135 

lnlra-Melropolllan Effects 
S- 4 Relallonship Among Social Areas 6 2.2 13,2 8 1.1 8.8 22.0 
S- 5 One Soclal Area Only 1.8 12.6 8 ,9 7,2 19.6 
S- 6 Social Attributes of Metro Area 1.4 8,4 8 .7 5.6 14~0 

Melro Community Effect• 
S- 7 Changes In Members 8 3.0 24.0 8 1.5 12,0 36.0 
S- 8 Community AUrlbutH 7 2.4 16,8 T 1.2 B.4 25.2 

Effects on Urben M•n 
S- 9 Semi-Permanent Seulement 2 1.8 3,6 .9 2.7 6.3 
S-10 Rates of Adjustment & Survlval 3 1.8 5.4 . 9 3.6 9.0 
S-11 Interaction Among lndlvlduala 3 1.6 5.4 4 .9 3,6 9.0 

'"' j Total Section Rating 184.8 

ll Aelallve Section R•llng 111-4.8/ 3.30 56 .. .2 

Figure 4. Summary of sociological rating. 
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The 26- to 50-year period is shown on all 3 summaries to keep the ratings consistent 
with the estimated 50-year life used by engineers. The maximum possible total section 
r ating is 330. A relative s ection rating is determined by dividing the total section rat
ing by 3.30. The 11 items are combined into a single desirability index for sociological 
effect. This form can be extended or expanded to include all the subtopics shown in Fig
ure 3. The use of the scale will depend on the qualifications of the rater. 

Economic Rating 

Economic considerations are shown in Figure 5. The alternate routes selected for 
accomplishing the goal of moving traffic through an urban area between predetermined 
points are divided into shorter, manageable sections for rating considerations . The 
sections should be homogeneous as to present land use, e.g., residential, commercial, 
industrial, or other appropriate homogeneous classification. Each section is evaluated 
for each of the 10 items. A numerical desirability rating of 1 through 10 is applied to 
each item for each of the 3 time periods. Ratings for an item may differ considerably 
between time periods depending on anticipated future land use consistent with community 
development plans and forecasts. 

A neutral or not applicable item for a section is evaluated with the numerical rating 
of 5. Numerical ratings less than 5 apply to evaluations progressively more unde$lr
able. A numerical r ating of 4 is only slightly undesirab~e. A r ating of 1 is most unde
sirable. Numerical ratings greater than 5 apply to desirable effects of the item in re-

Roui• _ . .. Sectlcn From ___ --- _ 10 ---·•·"'-
Combined 

Ael11tva DHlreblllly DHlrablllly 
D•1lrablllty Importance Weighted By Tlffll•Perlad Importance 

R• llng Weighting Importance Welghllng Tlme•P• rlod 
nem (1-10) (Baae 10.0) (Col. 1 a2) (Bue 10.0) Wolghtod-Ratlng 
Code Item Affected (1) (2) (3) (4) (1) 

o • 5 Yur Time Period 
E-1 Aesidentlal Property Values 6 1.0 6.0 6.0 :lo.0 
E-2 Residentlel Relocation 4 0.7 2.8 6.0 16.8 
E-3 Business Property Values 7 1.6 11,2 6.0 67.2 
E-4 Business Site Development 7 1.8 12.6 6.0 75.8 
E-5 Commercial Relocation 5 1.1 5.5 6.0 33.0 
E-6 00enlna New Markets 5 1.3 6.5 6.0 39.0 
E-7 Service to Employment Centera 0.5 o.o 11.0 11:W 
E-8 Service to Shopping Centers 0.5 3.0 6.0 18.0 
E-9 Service to: Churches, Clubs, Recreation 

and Community Services 0.7 4.9 5.0 29.4 
E-10 Relocation or Churches, Cluba, Recreation 

and Community Services 0.8 4.0 6.0 24.0 

Totel 51 10.0 59.5 6.0 357.0 

15 • H YHr Tlr1'1 Porlod 
E-1 Residential Property Valuea 7 1.2 8.4 3.2 26.9 
E-2 Aesldential Aelocatlon 5 0.3 1.5 3.2 4,8 
E-3 Business Property Values 8 1.7 13.8 3.2 43,5 
E-4 Business Site Development 8 1.9 15.2 3.2 48,7 
E -5 Commerclal Relocation 5 0.7 3.5 3.2 11 .2 
E-6 Opening New Marke1s n 1.6 7.5 ~? 24,0 
E-7 Service to Employment Centers 7 0.7 4.9 3.2 15.7 
~-0 Service to Shopping Centers .7 0.6 4.2 3.2 13.4 
E-9 Service to: Churches, Clubs, Recreation 

and Community Services 0.9 7.2 3.2 23,0 
E-10 Relocallon of Churches, Clubs, Recreallon 

and Community Services 0.5 2.5 3.2 80 

Tolel 65 10.0 68.S u 2 10.2 

2.1!1 - .S0 Yu.r Tlm1 Porlod 
F 0 1 RA11ilt1Anth1f Prnpflrty Values 1.• 11 .2 0.8 9.0 
E-2 Resldentlal Relocation 0.1 U.h o.e 0.4 
E-3 Business Property Values 1.9 15.2 0.8 12? 
E·• Business Site Development 2.0 18.0 0.8 14 4 
E-5 Commercial Relocation 0.1 0.5 0.8 0,4 
E·8 Opening New Markets 1.6 8.0 0.8 8.4 
E- 7 Service to Employment Centers 0.8 6.4 0.8 51 
E-0 Service to Shopping Centers 0.8 6.4 0.8 5.1 
E- 9 Service to: Churohos, Clube, Aacreatlon 

and Community Services 8 1.2 Q.11 nR 7.7 
E-10 Relocation of Churches, Clubs, Recreation 

and Community Services 5 0.1 0.5 0.8 0.4 

Total 61 100 76.3 0.8 61.1 

Section Total (3 Time Periods) 192 204.3 10.0 637.3" 
• Equ1/1 Section Weighted Score 

Figure 5. Economic environmental rating. 
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lation to the impact anticipated from a highway route. A numerical rating of 6 is slightly 
desirable, a rating of 10 is most desirable. Numerical ratings from 4 through 1 and 6 
through 10 are applied to value judgments between the extremes of slightly and most. 
Summing the scores for each item for a section results in the desirability score for the 
section. If the section score is less than 5 times the number of items, e.g., 5 x 10 = 50, 
the section is undesirable. If the section score is greater than 5 times the number of 
items scored, the section is desirable. 

In the evaluation of socioeconomic phenomena, it often happens that the whole is 
greater than the sum of the parts. For some items the entire route, rather than a sec
tion, should be rated because the effects stem from the entire route and not from any 
one section alone. For such items the rating for the route, derived from the summation 
of the rating of its sections, should be adjusted with consideration given to the impact of 
the total route on neighborhood economic considerations. 

The items rated will have different degrees of importance, and the relative impor
tance will differ from section to section. Each item should be given a weight to indicate 
its importance relative to the other items. The total weighting for the several rating 
items for one section and for one time period is based on 10. The summation of the 
weights equals 10. In some sections the entire weighting of 10 may be applied to one 
item, in which case all other items would be weighted 0. The desirability rating of each 
item is then multiplied by the relative importance weighting for that item to obtain an 
importance weighted desirability rating. These weighted ratings are then summed for a 
section for each time period to obtain the section importance weighted desirability rat
ing for each time period. 

In addition to difference in importance of the items rated, there is also a difference 
in the present value of the time periods. Again, a base of 10 is used for the total value, 
and each of the 3 time periods is weighted. Assuming that the midyear of each time 
period represents the value of the period, we can discount the value of that year to its 
present worth. For long-term periods, interest rates are higher than for shorter pe
riods. We arbitrarily select rates for the 3 periods and compute their weightings. _ 

Figure 6 shows identical items in a simplified form. The rating for each item is on 
a basis of 10. The relative weights for importance and for time periods have been 
combined into one numerical multiplier. All 3 time periods have been included in one 

I ROUTE RATING FORM E-NEIGHBORHOOD ECONOMIC CONSIDERATIONS 

I 
(2) (3) (4) (S) 

0.5 Yr. &-25 Yr. 26-50 Yr. 
Period Period Period 

I 
.,o .,o .?-~ E:;: .., si .., :E,.!. .., 

Combined .. 0 .. . . 
I .i::~ i,j ii f .. i~ ~; ~:§ j~ :Ea, SO-Year 

(1) 'i! i 0, C Weighted 
Con1lder11llon1 

:; 
~f 3&! ;l ~~ 

. ~ ;~ j~ Re1ing 

I 
,,.. 0 0:: ca: 

:S E- 1 Resldenllal Property Valuea 6,0 36,0 7 3.84 26.9 8 1.12 9,0 71 .9 

i .. 
C E- 2 Resldenllel Relocation 4.2 16.8 .96 4.8 s .OB 0.4 22,0 

a: !I 

J I 
E- 3 Buolno,. Prop•rty Vaiu .. 9,6 67,2 5.44 43.5 8 1.52 12.2 122 9 

E- 4 Business Site Development 7 10.B 75.6 6 .08 4B.7 9 1.60 14.4 138 7 

I 
E- 5 Commerclal Relocelion 5 6,6 33,0 2,24 11 ,2 s ,OB 0,4 44.6 

E- 6 Opening New Markets 7,8 39,0 4,80 24.0 5 1 2B 6.4 69.4 

E- 7 Service lo Employment Centers G 3 .0 1B.0 2-24 15.7 8 .64 5.1 3B.B 

E- 8 Service to Shopping Centers 6 3 ,0 18.0 7 1.92 13.4 ·a .64 51 36.5 

E- 9 Service to: .Churches, Clubs, Recreation 
and Community Services 7 4.2 29.4 2.88 23.0 .96 7.7 60.1 

E~10 Relocation of Churches, Clubs, Recreation 
and Community Services 5 4.8 24.0 5 1.60 a.a .08 0.4 32.4 

[ 
I 

'II, 

C Total Section Rating 637.3 

i JI 
Relallv• Sec;tlon R•Ung 137.3/10 64 

Figure 6. Summary of economic rating. 
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tabulation. The maximum possible section rating of a route is 1,000. A relative sec
tion rating is determined by dividing the total section rating by 10. The desirability 
ratings shown are only for illustrating the procedure. They do not apply to any route. 
These 10 items deal with the effects of the highway on the residents of the community. 
They do not consider the economics of traffic operation. They are combined into a single 
desirability index for neighborhood economics. All of the foregoing considerations take 
into account the long-range effects of a proposed facility as well as the immediate ones. 

ROUTE SELECTION 

The details of making the foregoing ratings are discussed at length in the previously 
published report (1). In this paper, we have purposely used the notations and identifi
cations of the publis hed r eport so that the reade1· can ide.ntify the information in the 
manuscript with the material in the published report. We found no simple mechanica l 
or mathematical procedure for arriving at the numerical values. In fact, team members 
from various disciplines used varying approaches. At best they are relative. In most 
instances, a value of 10 is given to the most desirable condition and a value of 0 to the 
most objectionable. The relative importance of specific effects in each case must be 
decided by interested, knowledgeable people in and out of highway departments. There 
will be differences in judgment. However, a close analytical scrutiny of each item does 
ensure that no important effect has been overlooked. Figure 7 shows the form devised 
for tabulating the 3 desirability ratings of an entire route for further calculations. 

There may be important or governing considerations that cannot be adequately treated 
in this procedure, such as building a freeway through Forest Lawn Memorial Park or 
over Niagara Falls, but these arc strictly prohibiting conditions. In other instanceR, 
highly undesirable el!ects can be minimized by :,p~dal Je;;igrns. 

RATING CALCULATION FORM C, ROUTE _ _ _ _ 

Section 

For Appearance Rating 

Length or Section 
as% or 

Roule lenglh 

Relallve Seclion 
Appearance 

Aeling 

Tolal Route Appearance Raling 

Sec lion 

Fot Soclologlcrnl Roling 

Length of Seclion 
es% of 

Roule Length 

Relallve Section 
Soclological 

Rating 

Total Roule Sociological Raling 

Seclion 

For NeighborhoutJ f:.cuuomic f-lalil\g 

Length of Seclion 
as % or 

Roule Length 

Relative Section 
Neighborhood 

Economic Rating 

Total Route Neighborhood Economic Rating 

Figure 7. Section and route summary. 

Lenglh 
Times 
Rating 

Lenglh 
Time:.. 
Raling 

Length 
Times 
Rating 

From the foregoing ratings the environ-
mental desirability of alternate route lo
cations and various designs on any one lo
cation are determined. The real objective 
is to somehow present all pertinent con
siderations in a rational, well-organized 
manner so that a logical solution that takes 
everything into acconnt r.:rn be made. 

Route Comparison 

There seems to be an opinion held by 
some individuals that desirability from an 
environmental approach and desirability 
from a benefit-cost approach cannot be 
reconciled into one analysis. However, 
these are all elements in the selection of 
a route, and they must of necessity all be 
considered in making an analysis and a 
decision. 

We have, therefore, devised a form for 
route comparioon (Fi~. 8). For lack of 
better or conventional term~, we dassilied 
all considerations under 3 headings: fixed 
value, monetary, and desirability. The 
3 fixed value considerations are admini
strative considerations that may or may 
not influence the selection or design. They 
are more apt to influence the decision as 
to whether any facility will be built. The 
monetary considerations are the usual en
gineering determinations for all highway 
projects and inc lude the benefit-cost ratio. 



When this fo,rm has been completed, the 
decision as to the best choice of route may 
be apparent. However, there maybe con
flicting opinions and interests , and further 
quantification in terms of a composite rat
ing may be desirable. For that, we de
veloped a desirability-cost ratio. 

Desirability-Cost Ratio 

Intangible considerations of alternate 
or associated items can be compared for 
study or for decision-making by having 
numerical values assigned to them and 
such numbers then combined into a single 
final number or index. For example, a 
particular highway project is selected 
from others for immediate programming 
on the basis of a priority index, which may 
represent alignment, pavement condition, 
traffic accidents, and other considera
tions . This index is a composite value de
rived from quantified considerations or 
conditions. Or ahighway location may be 
selected from several alternates on the 
basis of points assigned for the differ
ent desirable and undesirable features. 
These may include construction costs, 
service advantages , and predicted en-
vironmental consequences . 

These all involve quantification of an 

ROUTE COMPARISON FORM R 

Conslderallon1 

Flx.edValue Considerations: 

A- 1 Funds Available 

R- 2 Completion Dale 

R- 3 Legality 

Monetary Considerations: 

A- 4 Construction Cost 

A- 5 Annual Maintenance Cost 

A- 6 Annual Vehicle Operating Cost 

A- 7 Travel Time Cost 

R- B Accident Costs 

A- 9 Vehicle Mile Cost 

a-10 Benef it-Cast Ralio 

Deslrabllily Consldaratlons: 

R-11 Appearance Aeling 

R-12 Socfologlcal Rating 

R-13 Neighborhood Economic Rallng 

A-14 Institutions or Prohibitions 

Explanation: 

DNA = Does nol apply 

PC = Prohibitive consideralion 

DTM = Design to Minimize 

A 

DNA 
PC 

DTM 

23 

Allernate Routes 

B111• lc 
B Condillon 

DNA 
PC 

tlTM 

DNA 

Figure 8. Comparative route summary. 

assortment of elements and their manipulation into a final figure . They can be used 
only to the extent that the quantification and manipulation are accepted. They should 
be used only as a manipulation and organization of figures , for there is nothing sacred 
or infallible about the results of such a process. There is nothing authentic or author
itative about a written number, per se. 

Putting a dollar value on costs and benefits as used in a benefit-cost ratio does not 
necessarily make them more valid than if they are expressed as points. All devices of 
this nature used by the administrator, planner, economist , or statistician are subject 
to errors in estimating and forecasting and to fluctuations in concepts of costs and 
values. Any use of rating indexes or other intangible quantification is subject to the 
same errors of estimating and evaluating. 

The form shown in Figure 8 presents the information available to the highway admini
strator for making a selection or arriving at a decision. His success in using the in
formation for making the decision and having it accepted by his constituents will depend 
on how effectively he uses that information. We suggest a desire-cost ratio and a feas
ibility ratio (or selection number) as devices for using information and presenting it in 
an organized manner for comparison purposes, but not for exalting it above its original 
validity. If the information in Figure 8 does not in itself indicate a solution that is ac
ceptable, further manipulation of that information may be desirable. Such manipulation, 
however, does not give any additional enhancement or authority to the information. 

The desire-cost ratio is a numerical expression of the relationship between the rated 
desirabilities of proposed routes and their annual cost just as the benefit-cost ratio ex
presses the relationship between monetary benefits and cost. The cost consideration 
_in the desire-cost ratio is introduced because in the final route selection process we 
must answer the question, "How much are we willing to pay for desirability to get the 
enjoyment and the social benefits we want?" In many instances a single route may have 
different degrees of desirability , depending on design , whether depressed, elevated, or 
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at grade, and covering a wide range of costs . The relative desirability of a proposed 
route is expressed in the forms shown in Figures 7 and 8. The costs from the engi
neer's studies are shown in Figure 9. 

Figure 9 shows how estimated costs and desirability ratings are tabulated to compute 
a desire-cost ratio. The desire-cost ratio may be used as a comparison of alternate 
routes or treatment of the same route as a percentage of a common total cost figure. 
It should be emphasized that the D-C ratio has only relative significance and is limited 
to the specific routes being rated. It cannot be compared with the D-C values of other 
studies or applications. If a route has a very low desirability rating because of an in
stitution or other practically prohibitive situation, its rating could be raised and the 
objectionable aspects removed by more costly design and construction. Both changes
the greater desirability and the increased cost-would be reflected in a new D-C ratio. 
The D- C ratio is a management t ool, not a straitjacket. It has its limitations and pos
sibilities for improvement. It provides a s tarting place fot more detailed research in 
the decision-making process. 

Neither the benefit-cost ratio nor the desire-cost ratio by itself expresses a com
plete picture . Both must be considered. In so doing, we recognize all 3 important 
phases: costs, benefits, and social impact. If further comparison is desired, a weighted 
B- C ratio and a weighted D-C ratio can b0 combined by simple addition into one value 
(which we have labeled feasibility ratio) . In our illustrative calculations we have given 

FORM D DESIRE/COST RATIO 

1 u 
Route A HOUie Cl Route C Combined 

Rel, Numerical Percent- Numerical Percent- Numerical Percent- Numerical Percent-
Coals (In thousands} Wgl. Value age Value age Value age Value age 

1. Annual Construction xx 494 XXX 406 XXX XXX 900 XXX 

2. Annual Maintenance and 
Operation xx 25 XXX 21 XXX 5B XXX 104 XXX 

3. Totals xx 519 51.7 427 42.6 58 5.7 1004 100.0 

De9irl!lblllly Ratings 
4, Appearance 69 XXX 60 XXX 10 XXX 139 XXX 

5 Sociological BB XXX 70 XXX 90 XXX 24B XXX 

6, Neighborhood Economic 69 XXX 75 XXX so XXX 194 XXX 

7. Totals xx 220 38.9 205 35.3 150 25.8 581 100.0 

EL Desire/Cost Ratio xx JO<Y. .752 XXX ,828 XXX 4.526 XXX XXX 

9. D/C Ratio Welghled XXX .752 "" .828 XXX 4.526 Xl<JC XXX 

10. Benelil/ Cosl Aauo xx XXX 1.250 XXX 1.600 XXX 1.000 ... XXX 

11 . 8/C Ralio Wetghled nx 1.250 XXX 1,600 XXX 1.000 XXX JOCX 

12. Feasibillly Ratio .. XXX 2.002 ... 2,428 XXX 5.526 XXX XU 

Under costs, in Column 1, on lines 1 and 2, enter items to be considered equal significance in the 
the annual construction cost and the annual mainte- results. 
nance and operating costs for each of the routes as 
determined by the engineers, Route C will normally Under desirability ratings of Column l, lines 4 
be the basic condition or existing facility withuul and 6 inclusive, enter the d~sfrablliLy ratings 
capital investment or improvement, These costs are from Form R for each of the routes being consid
highway or street department costs and do not in- ered, multiplied by the respective weight factor 
elude user costs or savings by traffic, in Column 2. Lines 3 and 7 will show the numer-

ical totals for the three other values on each 
In Column 2, on lines 4, 5, and 6, enter the rela- line. In lines 3 and 7 the last box in each 
tive weight to be accorded to the Appearance Con- column shows what percentage the numerical route 
sideration, the Sociological Consideration, and the total is of the combined total, 
Neighborhood Economic Consideration, respectively. 

In Column 2, lines 9 and II, enter the relative 
weight to be accorded to the Desire/Cost Ratio and 
the Benefit/Cost Ratio respectively.These relative 
weights must be determined from the goals of the 
community and the objectives of the proposed high
way. 

For illustrative purposes in this report, a 
weight of "one 11 has been used which gives the 

For line 8 divide the percentage value of line 7 
by the percentage value of line 3 for each of 
the three routes. Thia is the Desire/Coat Ratio , 

Line 10 on Form D can be used for entering the 
B/C ratio and Line 12 for the sum, or combina
tion of B/C and D/C. Here, too, furthe study 
may be appropriate, 

Figure 9. Final route selection summary. 
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them equal weight. The feasibility ratio, obtained by adding arithmetically the desire
cost ratio and the benefit-cost ratio for any one of a set of alternate routes or designs, 
is the end product of the chain of calculations suggested by this study and will indicate 
which of the alternatives should be built. 

Throughout an evaluation of desirability there is always a question of weighting var
ious considerations. For example, the noise factor may be considered more important 
than the appearance factor, or the benefit-cost ratio may be more important than the 
desirability-cost ratio. These are matters of policy or of opinion and must be decided 
separately for each proposed project. Our proposed calculations allow for the use of 
weighting, but we do not suggest what weight multipliers to use. The significance of 
weighting factors in the final result is, however, often negligible or at least over
emphasized. 

SUMMARY 

The procedure we have outlined will (a) give a numerical expression of desirability 
and feasibility; (b) ensure a thorough consideration of all desirability features and pro
vide evidence of such considerations; and (c) invoke public involvement in the decision
making process because the evaluation of desirability requires public reaction, and 
this, of course, pays off in beneficial public relations that are reflected politically and 
during hearings. We hope also that this procedure will encourage further study of this 
kind of approach. Decision-making requires value judgment for which quantified input 
is required. 
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