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INTRODUCTION 

This paper presen ts some of the results of a project carried out 
from 1969 to 1971 by N. D. Lea & Associates Ltd. for the Canadian 
Ministry of Transport anj the Central Mortgage and Housing Corp-
oration. 

The objectives of the study were to evaluate the existing federal 
involvement in urban transportation, to consider the economic and 
social implications of possible changes in this involvement, and 
set out some priorities for research and action. The results give 
a broad brush indication of the magnitude of possible urban trans-
port improvements in Canada and the savings attainable through 
such improvements. 

In order to achieve these objectives, it was necessary for the 
various transport options to be evaluated in both economic and 
social terms. The economic evaluation is essentially a question 
of costJ whereas the social evaluation involves questions of 
quality of life and impact on the community. 

For purposes of this prbse ntation, we have reduced the economic 
evaluation to the quest ion: "How much does urban transport cost?" 
in dollars per capita, including :all items of cost 'which show in the 
GNP. These include such things as: 

road capital and mainte nance costs; 
vehicle purchase and maintenance cost; 
vehicle ope rating cost; 
wages of drivers and of crew. 

However, it would be inappropr iate to express the social consider-
ations, such as the quality and impact of transportation, in 
dollar s and we have, th~refore , used othe r indicators . 
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We have, for example, one piece of information directly available 
for gauging quality: namely, the amount of unpaid time which is 
consumed in transport, which we expressed in man hours per capita 
per year. Another quality consideration i s availability wh i ch was 
expressed as the percentage of population who have the particular 
transport available to th em. Accessibility i s similarly given as 
an index of the number of places of interest that can be reached 
within a reasonab le time over a particular transport system . 

There are two addi t ional items concerning the quality of transportation 
the comfort and convenience of the service. There are two 
major aspects to t he impact of transpor tation. The f irst is 
safety - the effect of transport on loss of life and maiming of 
bodies. The second is the effect on the environment in terms 
of visual impact, noise l eve ls and air pollution. 

Personal rapid transit (P.R.T.) systems, or programmed modules, 
as we pre fer to call them,were only one of a dozen improvement 
possibilities so evaluated , but we conside r that this is the sort 
of evaluation required to put programmed modu l es into perspective. 

The Analysis 

During thi s proj e ct, we evaluated many urban transport policy 
options in social and economic te rms. This incl"uded evaluation 
in terms of the dollar per capita cost of transportation, the 
quality of transportation as experienced by the users and the 
impact upon non users in terms of sight, sound and smell. 

For the analysis, we r equired a national perspect ive, which was 
simulated by considering urban Canada to be made up of thirty-two 
small cities , seven medium-sized cities and three large cities; 
small being between 25,000 and 300,000 populat ion in 1966, 
medium 300,000 to approximately 1 million in 1966 and large being 
Vancouve r, Toronto and Montreal. Winnipeg (509,000 in 19 66) , 
H~nilton (449,000) and Edmonton (401,000) a r e examples of the 
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medium-sized cities, while Kitchener (192,000), Saskatoon (116,000) 
and Thunder Bay (98,000) are examples of cities in the small group. 

From this basis, we intensively studied three representative or 
generalized cities: 

City A: representative of the 32 small cities; 
City B: representative of the 7 medium cities; 
City C: representative of the 3 large cities. 

The transport facilities of the generalized cities are shown in 
Figures 1, 2 and 3 in terms of link-node networks (Figure 3 shows 
only the central area of City C). They show both existing and 
proposed future facilities for each city. 

Computers were used to simulate the social and economic effect 
of the present transport system and of the transport systems 
which can be e xpe cte d in 2001 if present trends and policies are 
continued. This was called the neutral path. Then new po~icies 
and concepts we r e d e ve loped which were considered to be improve-
ments. Their s oc ial and economic effects were assessed as the 
change from the ne utral path condition. 

Improvement Conce pts 

Ten improveme nt concepts were tested in this way: 

1. Trucking 
2. Motor Vehicl e s 
3. Acces s Roads 
4. City Form, Shape and Grain 
5. Traffic Operations 
6. Arterials and Freeways 
7. 
8. 
9 • 

10. 

Transportation Corridors 
Public Transit 
New Technology (including programmed modules) 
Pricing 



• 

• 

-5-

The findings are presented in a final report which was 
published recent l y by the Queen's Printer, and seven related 
technical memoranda. Let us now consider one by one the ten con-
cepts for improv ing urban transport. 

1. IMPROVEMENT S TO URBAN TRUCKING 

It is an error of judgement to think of roads as being built 
solely for the automobi le. It would b e better to think of 
them as built for- ambul ances ., moving vans, flat beds, fire 
engines, ga rb age trucks, oil trucks , dump t rucks, buses and 
pick-up and delivery v ans. The tremendous var iety of 
vehicle s that can move on the road has contributed greatly 
to the attrac tive nes s of trucki ng which has now captured 
practical ly 100 % of urban good s movemen ts. 

With i ~creased affluence , we have more goods to move and 
hi gher t r uck driver wage s t o pa y. Trucking a lready accounts 
for about one - half the total cost of u r ban transpor ta tion. 
Maj o r economic benef i ts , of the o r der of S39 pe r capita per 
year by 2001 a r e attainable through this forgotten hal f of 
urban trans port, as shown in Tabl e 1. 

The changes needed a r e o pe rational improvements , such as the 
consolidation o~ shipments ~nd of t erminal f acilities, so as 
to improve l oad factor s (achiev i ng benefits of up to $26/ 
capita/year); and th e r ep l acemento f the present inade quate 
shipping and recc ivi n1 ::acili ties, p a rticu larly in the down-
town sector o f many of ou r cities (benef it s up to $13/capita/ 
year). 

2. IM PRO\'E'.~ENTS TO MOTOR Vf ll I CLES 

The effect o f th e presen t and potential improvements to motor 
vehicles will be e xper i e nced chi ef ly in terms o f their impact 
upon the env i ronme nt a nd in terms of l e vels of safety. 
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TABLE I 

SUMMARY OF EFFECTS OF MORE EFFICIENT TRUCKING 

DESCRIPT ION OF 
IMPROVEMENTS 

-·--·-

]
Consolidat ion 

··--·--------· -- ------------7 of Improve 

NEUTRAL PATH CONDITION 

APPROXIMATE CONFI DENCE 
LIMITS 

I 
'!Truck term 
and truck 

1remai:-i as 

+ 75% t 

terminals 
ng. ---- - ·· 
inal qualit y 
l oad factors 
19 66 . 

-------- --·--
50% 
0 + 200% 

shipping-and- ' receiving facilities 
- ·· --·- ----- --

Percentage of time 
for shipping and 
receiving remains 
as now. 

-·-··- - --
- 50% I + 75% -----,--------- -~ - --- --- ·-

___ _, 

TIME 

EARLI EST LIKELY 
YEAR FOR SIGIH -
FICANT BENEFITS 

i 
l 

1 985 

-----

1985 j 
-- ---··- - -· 

STREAM AMOUNT OF 1985 
BENEFITS AS% 
OF 2001 

EXTRA CAPITAL INVESTMENT. 
REQUIRED 

40 

----- ·· -----
normal re-

and expan-

30 

Small - mostly 
normal replacement 

($ BILLIONS TO 2001) 

.Nil - only 
!placement 
:sion of · te 

f----------~------·-r------
rminals 

----- ---
and expansion. J -----

TRANS-

ECONOMIC PORT 
COST 

TO'l'AL • 1 

NATIONAL 
IN 2001 

I PER CAPI'l'A j 

EFFECTS SAVING PROVEMENT i 

$0.8 B illions 
----

$26/c ap/yr. I INCOME IM- I 

1 _ IN 2001 ' ,----~- - . - - --- --r -- ---- ---------- ----- ---· 
i DISTRIBUTION Or 

co nsumers 
·-- - --·· 

I 
$0.4 Billions 

I ~--

$13/cap/yr. 

all consumers ::~':::: ::P::::::Nl all 
TIME IN 2001 i 

SOCIAL 

EFFECTS 

ACCESSIBILITY 
IMP ROVEMENT I n 
LIFE EXPECTANCY l 

il ::d il 
--

n 

INCREASE i 9 1 ght nil ' : 
---- ----------- -- - --! 

ENVIRONMENT Although consolidation will modestly im-
prove environment, a muc~ more substantial ; 
environmental improve me nt is possible ' 
through trucking by improving vehicle 

, de signs so as to dec r ease noise and air 
, ____ _._ ____ _ ____________ _ .i_pollut i on~ ------------------
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At the present time, considerable efforts are being directed 
to the improvement of safety features in automobiles, e.g. 
improved seat belt design, and stronger side beams in cars. 
These efforts are proceeding in the right direction and there 
is no reason why they should not be successful in improving 
the safety records provided we can get people to use them. 
Motor vihicles are presently responsible for a substantial 
amount of our air and noise pollution. Bouh of these are 
capable of solution by technological means through improved 
vehicle design. 

3. CHANGES TO ACCESS ROADS 

4. 

Every piece of property logically requires access by road, 
unless you want a place away-from-it-all on some island. A 
land-locked lot with no access road is virtually useless un-
less you own a helicopter. Thus, there is no way we can 
avoid building access roads, but we can avoid overbuilding 
them. 

By using "adequate " rather than "excessive " standards for 
our access roads, savings_of the order of $15 per capita 
per year can be effected, as shown in Table 2. Incidentally, 
the over-des i gn of standards is usually due to the require-
ments of lend i ng agencies or othe r regulating bodies. 

By using good subdivision patterns to reduce unnecessarily 
circuitous travel and thereby the amount of travel time, 
further savings, of abou t $8/cap/year can be realized. In 
addition, public transit service to such areas becomes a 
practical proposition, whereas the spaghetti-type of layout 
is difficult to serve with transit. 

CITY FORM, SHAPE AND GRAIN 

We have give n considerab le att e ntion to the question of city, 
form, shape, grain and ac tivity distribution, but the results 
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TABLE 2 

SUMMARY OF EFFLCT3 OF' CHAr!GED ACCESS ROADS 

I DESCRIPTION OF 
IMPROVEMENTS 

·- ·-------- - ·----- --- - ---

NEUTRAL PATH CONDITI ON 

CONFIDENCE LIMIT S 

! Lower standards 

~,• Curre nt standard s 
continued 

I 
I - 25% + 50% 

----~- --·------ ----·-- --- -- ---

TIME 

EARLIE ST LIKELY 
YEAR FOR SIGNI -
FICANT BENEFI TS 

STREAM AMOUNT OF 1980 
BENEFITS AS% 
OF 2001 

EXTRA CAPITAL I:-NES'rMENT 
REQUIRED 

1980 

10 

' -1 . - . ---· -
i Negc1tiv(• , about $8 i billion s avings t o 

20 01 \,: : 1 c:1 are in-

Improved patterns 

c ~rrent practi ce 
contin t:ed 

- 50% - 01., 

19 80 

10 

nil 
. cludcu unckr "econ,-- • 

r-------,r------,------ - --- -- ; o r:ii_c; _! _ffcc_t_=~--------··- - 1-- _______ ___ ··--·-----

! '!'OTAL . 
TRANS- NATIONAI, l $ 0. 5 Billions j $0,25 Billions 

ECONOMIC PORT , IN 2001 I I I PER CAPITA t -----------·- -r ·-·-- ------
COST 

1,· INCOM E: I:l- 1, $15/cap/yr. SAVING i PROV£M ENT I 
• IN 2001 . 

EFFECTS 

r-----· --- -- - ----•----- >- ·- - • -- - - -- ----
DISTRIBUTIO N OF 
INCOME IMPROVEME~ T all !1orm, owners 

SAVI NGS OF UNPAID 
TIME IN 2001 nil 

SOCIAL ACCES S ~ fHLIT Y 
IMP RO\· :-; :-1E:-JT 

EFFECTS LIFE EXPECTANCY 
INCREASE 

ENVIRON:VlENT 

------ - - -·- --- ---- ···- ·· 

nil 

nil. 

Some decre.::i.se in 
neighbourh0 od visual 
~csthetic values . 
Otherwise no effec t. 

$8/cap/yr. 

all living at 
low density 

some 

some 

slight 

Some c:ecrcase in 
local stree t 
trdffic. 
i)t he rw i s e no 
effect. 
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were inconclusive because a proper evaluation involves many 
considerations that are far removed from transport. A 
summary of preliminary findings is outlined in Table 3. 

5. IMPROVED TRAFFIC OPERATIONS 

6. 

Improvements to traffic operations are the stock-in-trade 
of the traffic engineer , and such things as designated truck 
routes, pedestrian grade separations, one - way streets, free -
way met e ring, off-street parking, computerized signalling, 
and channel ization, have been successful in bringing very 
great benefits already to most Canidian cities . 

There are still some places where substantial further ben-
efits can be achieved by a more rigorous application of 
these techniques . These benefits are both economic and 
social and achieve both qual i ty and impact improvements. 
The economic benef its are probab ly of the order of $29 per 
capi ta per year, as shown in Table 4. 

IMPROVEMENTS TO ARTERI.<\LS AND F REEWAYS 

The study i nd icated that the provision of more and better 
arterials and freeways has perhaps th e greatest potential 
for improving urban transportation over the next thirty 
years . Properly designed , these improvements can bring 
major economic benefits of' up to $72 per capita per year 
plus major improvemen ts to the quality and impact of trans-
portation. These b e nefits are summarized in Table 5. 

Better arterials and freeways will take through traffic 
away from residential streets ; they can reduce air and noise 
pollution, and improve appearance. 

I f this i s the case, why is there all the current anti-freeway 
activity? The problem {s, of course, to find a place to put 
the new facilities without having to disrupt some community. 
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TABLE 3 

SU:-1MARY OF EFFECTS CF CHJ\NGES 

IN CITY FOR...'.\, GPJ,I~ _;;N[1 ACTIVITY f.> I '.3 TRIIlUTJON 

---~----------- - - - · ~----·-- -- . ·- . ···-- ·-·-
DESCRIPTION OF 
IMPROVEMENTS 

NEUTRAL PATH CONDITION--

Mo re c irc •J lar 
sh :1pc., & f e w,~r· 

_pn c k,,ts __ _____ .. 
Pre,,e nt off.,. 
circu lar 

1-,C~O,.,.N~F""'I"""D""'E=-Nc=c-=E,....-,,L.....,I,..,l-~ll:cc'=r s-,:--------t--~~ S i~ _ _2" _~k 
_ .. 200% ______ _ 

-----.--:::E-A-=RL--=I:cE=-=s-T_L_I_K_E_L_Y__ . -

t--~-~-:-:-N-:-0-:-:-~-:-:-:-:-•; ______ , 19 ~_o ____ ·-· ____ ·--
13ENEFITS AS % r TIME 

STREAM 

OF 2001 I 5 -----'------- ·---··---- ···· -f ··- - .. ·-----··· 
\ 

I NVESTMEN '_r _ ____ J·. $0. 3 billion 
t o $0.5 billn. ---------~-

EXTRA CAPITAL 
REQUIRED 

ECONOMIC 

EFFECTS 

TOTAL 
TRANS- NATIONAL 
PORT IN 2001 
COST PER CAPITJ\ 
SAVING INC O~E IM-

I 

$0 .l billion 

-- -- - ·-- -----------, 
I as pres en t as present 

I 
uncertain j -50% 

i +100% 

unce~.:_a_i_~ __ __j 19 8 0 - ------, 

~-, 
some I nil 

·--- ~----

probably , . . 1 
some 10.2 billion ·---r . . -- . . 

probably 
PROVEMENT 1 

IN 2001. I $3 ' some $6 

II DISTRI BUTION OF •--• -! -· v ery ~;id~-1-y. - ·- ·
1 

to. ~~-B- .-D-~ ----t-v-e-.r-y-.-w-ic_l_e_l_y_,! 

i-------;-IN<:_O...'._:_E ___ :_MPR•o'JEMEnT !. users ___ _ __ ,____ / 

SOCIAL 

EFFECTS 

lsAVINGS oF UNPAID j , i 
TIME IN 2001 i some i probably significant i 

t~;;~ii~~~~;,"Y .. Loe,: I proba~ly , some 
I sl;ght lshght ···1 slight ... ; LIFE EXPECT/,NCY 

INCREASE 

t------·· ... -- ---j- I t 
cause distance !better ! 

ENVIRONMENT l' dt::t1.0 rio:-ated be- I possibly i debatable 

increased to . depends j 
------~' ----·------ - __ ___ _ "o pen country" _!_on d e si.qn ____ ·----
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TABLE 4 

SUMMARY OF EF FECTS 

OF TRAFFIC OPE RAT i u :,Ar IMPROVE!'IENTS 

.-------------------~- --- ---- ·-
DESC HIPTION OF 
IMP ROVEMENTS 

NEUTRAL Pi\'fll CONDTT:!:O'l 

I nstc1 ll computerized 
traffic control, frceway 
metering und other traf-
f ic ope r ations improve-
ments. 

Curr ... 'nt practi ce 
conti nues 

t-------------·------ ---+---- -------------------1 
APPROX IMATE CONFinE~C V 
LIM ITS 

1 r- rn rcr•r lI',.. '\' I~~,;;; ~:;R !;l;;;~-
--- - - --- - - -- --------, 

1975 
TIM E ! F I C.\'.\".' 8 2 :-JE!TI" S ____ _ _ ___ __ _________ ______________ , 

I 
S TREAM : AMOCtlT OF F 1 ~ 5 ·:• 

YEAR BlNLFfl' S 20 
1 AS % C·F 2 0 0 l 

t--------- - ·--------+------ - --···----------< . 
EXTRA C,'\ !"' I T,1L DI\i :'.ST: \I·::.; ·,· $ll . 35 Billions REQUE<ED 

I-------~--- ---~------·--··--.- - ---- - --------- --•- ·-··-- - - -- - ------1 

ECOM):•lIC 

EFFECT S 

TO'I' i\I.~ 
t-~~\'l" J,. :·;,;L 
v.; 2 l,0 1 

S0.9 Billions 
I PU i· 1--------+--- - ----- - - - - -------
1 
i 
I 
I 

P [ I-'. C', PI TA 
I\C' "'', : I:•1-
i )!:·. ;1.JL::::: t\T 
rn :zon 1 

$29/cap/y r. 

1---~-~---- --+--- ------ ---- --- ---------1 
DISTRIB UTJ <..•!, OF 
r:,,·,1;.11: 11-1,,;, , ,• .. 1::1r•n very wide ly 

------- - --- ---- - ------------· -----· --- . -- . --------1 

SOCIAL 

EFFEC,'S 

SA\'INCS OF 1•:,!',\TD 
'I' J :-1 i; I N 2 0 0 1 

27 man hours 
/ci1p/y r . 

-------------+-------···-------------, 
L JT E 1cx r 1:C-L\'.WY 
I :,Cld-;,\ ~i !:: some 

l '. . :'.' Tf,U'.J~ll'. NT ,, significc1nt decrease in 
, air pollution ,.._ ___________ _____________ __J _ __ _ 

: ·_. 
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TABLE S 

SUMMARY OF EFFECTS OF ARTE RI .l\L 
AND F ilEEWAY IMPROVEMENTS 

DESCRIPTION OF 
IMPROVEMENTS 

-·--r Im~;~~~--~~-;p~c-i~g of! I mprove arteri-~~ 

~
. freewa. ys_·_ a nd arterial ; and freeway n e t- I 

roads. ; work pa t t ern. 

NEUTRAL PA'l'H CONDITION - , Current publi s hed t Contin ue as at 
i master pl ans for 198 0 I present - bas ically 
j to 1986 are ass umed i a rectangul a r grid. 

APPROXIMATE CONFID ENCE 
LIMITS 

__ ___ , =o--~~-~~~1:0? · -~001 _._ -+-----_ 40 % 

I + 80% i + 80% ------.-------·. - -· 
, ____ _ 

1 ·--EARLIEST LIKELY I 
1 TIME 

STREAM 

YEAR FOR SIGN!- l 1980 
FICANT BENEF ITS 
AMOUNT OF FIRST. - -·· · 
YEAR BENEFITS 10 
AS% OF 2001 

1980 

10 

·----t--·--·------ __ I 
EXTRA CAPITAL I NVESTMENT 1 ..-,, Very little if 
REQUIRED TO 2001 $1. 8 Billions. improvement made 

! dur~n~ plannin~~-1 

TRANS-
ECONOMIC PORT 

TOTAL 
NATIONAL 
IN 2001 

$1 .8 Billions I $0.4 Billions 
j 

-------- -------------- . · 1 ----

EFFECTS 
COST PER CAPITA 

INCOME IM- I 
SAVING PROVEMENT $SB/cap/yr. I 

IN 2001 1 

$14/cap/yr. 

t--o-rs_T_R_I_B .... uT_I_O_N oi ·· ·· · 7---· · - -----·-- ··-·-·· ---
INCOME IMPROVEMENT very widely very widely 

1-----+------------ - - --•· -------------

SOCIAL 

EFFECTS 

SAVINGS OF UNPAID 78 man hours 1 24 man hours :~:is sr-:-B-~-~-~-~-Y- ---+-----/_c_a?/_y_r_. _________ -~-- -- __ _/ =-ap_/_y_r_. ___ _ 

IMPROVEMENT substantial · some improvement -----------!------ ---
LIFE EXP ECTANCY 
INCREASE some 

1-------- ------ ------- ·------ . --
ENVIRONMENT sight, sound and 

smell are not nec-
essarily affected 
but the mobility 
of the poor is 
likely to be de-
r-r P.rl ~Pf1 

slight 

slight improvement 
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With a little tho ught, one understands that roads and streets 
are the most permanen t landmarks of a c ity . As the city devel -
ops, the b u ild ings change but the stree ts rema i n . Th is becomes 
particul a r ly the case i n city centres where the natural growth 
process creates more and more tra ff ic on t he same streets . And 
the longe r the str ee t r emains the more integrated it is to the 
community and the less people want it chan ,;ed , or wi dened . 

For the moment, let ' s set aside t he tough c ity centr e problem 
and t ake the bread pe r spective pos i tion which was taken in the 
study. Fortunate l y , most g r owth takes place in the pe r iphery of 
the city, thus , i f adequate facilities are provided during developmen 
then problems of the type creating the ant i- freeway fuss need 
not occu r . So , in o rd e r to avoid the sp r ead of the central 
city congestion protlem , :t i s ~ery important to use mo r e fo r e -
sigh t in the now deve loping subu rbs . 

'l'RANS PORT.l'\TIOis CORRIDORS 

In o rde r to ac: ·. i.eve the bene fits of good urban ate rials and 
f reeways , i t seems essential to have transportation rights -of-
way r eserved well before the y a r e needed. These transportation 
corridors are visuaii zed as a c commodating all transpor tation 
modes - not just roads . They a re the seventh and possibly the 
mos t sign ificant l o ng - term means of i mproving urban transport. 

The econo~1c benefits from tri~ s portation corridors are not 
large i n t:,em.;;clv t'.S - r,eI"haps some $8/cap/year , but the reserv-
at i on of such corr i dors is e ssent i al if ·..,e are to overcome the 
problems of fr~eway location a nd ach i eve the benef its that 
would accr ~e therefrom . 
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Map 1 diagrarnatically illustrate s the concept of transport-
ation corridors, both urban and intercity. The 
corridor could contain frontage roads , pipelines , freeways, 
high speed ground transport, power lines and landscaped med-
ians, all illustrated in the cros s -sect ion below. The 
benefits attainable from transportation corridors are sum-
marized in Table 6. 

.. 
II . .. • 0 

CORRIDOR CROSS- SECTION 

• . 
:, ., . 
0 . .. .. 
X 

" "' .. .. ., 
0 .. .. .. 
:,: 
0 .. 
:, .. 

.. 
" 0 

.., < 

"" c.., ... .., . " ..... 

.. • :::. 
• .. .. 
0 • 

.. 
() ;; 



TABLE 6 

SUMMARY OF EFFECTS 

OF TRANS PORTATI ON CORRIDORS 

- . -- ---- - -- -- · -------··-- - -··--- - --- ------ -------
DESCRIP'rION OF Before land is subdivided 

reserve ·..,·id e corridors for 
IMPROVEME NTS transpo:::-t a tion facilitie s . 

--- ...... ··-·-· 

NEUTRAL PATH No special 

CONDITIONS corridor acquisition 
---------

APPROXIMATE CONFIDENCE LIMI'i'S -0% +200% 

EARLIEST LIKELY 
YEAR FOR S IGNI- 1980 

TIME FICANT BEt.EF ITS 

STREAM AMOUNT OF 19 80 
BENEFITS AS t 25% 
OF 2001 

INITIAL CAPITAL INVESTMENT $½ to $1 billion. But note 
that total capital investme nt 
over 30 years, including the 
initial SUP.\ is reduced. 

- ---~- -- --- - ~---- -I ' TOTAL 
TRANS- NATIONAL $0.25 billions 

ECONOMIC IN 2001 
PORT --

PER CAPITA 
COST INCOME IM- $8/cap./yr. 

EFFECTS PROVEMEN'i' 
SAVING IN 2001 

DISTRIBUTION OF widely INCOME I MPROVEMENT very 

• SAV INGS ON UNPAID significant TIME IN 2001 

ACCESSIBILITY . 
SOCIAL IMPROVEM r: NT significant 

LIFE EXPECTANCY 
EFFECTS INCREASE some 

-- - ·-
ENVIRONMENT major improvement 
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IMPROVED TRANSIT OPERATIONS 

Now let's return to t he central city transport problem and 
consider transit,which is currently the most popular solution 
to many of our urban transport problems. Under the title 

"transit operat ions" we considered all the transit improve-
ments possib l e using current technology, such as: 

Subways and commuter rail systems, bus rapid transit, 
freeway bus ope ration, express bus services, exclusive 
transit lanes , exclusive bus streets , bus stop bays, 
diversification of serv ice, improvement in bus design, 
improved maintenance techniques, improved surface bus 
planning, convenience facilities (shelters, etc.), 
improved communications, dynamic demand routing, 
contract management and improved pricing polic i es . 

The results are somewhat disappointing. We found that the 
more attractive transit improvements have already been made 
in most Canadian cities and that the transit improvements 
still possible, using present technology, offer only modest 
gains, tn terms of cost and of impact. As indicated in 
Table 7, the per ~apita income i mprovement in year 2001 
would be only of the order of $3, mainly, as you would expect, 
to the benefit of transit users. The main social benefits 
would b e to the disadvantaged groups. 

We found that most new transit schemes are high cost and low 
usage . 
unduly 

If you fin d th is surprising, possibly you have been 
influenced by the thinking that rail trans it might 

substitute for r oads , and that the urban transport problem is 
one of mov ing only people. subway train can only provide 
access along a rigi d narrow path and is basically transport-
ation for people. Could you imagine carryi ng garbage on a 
subway? or snow , or concrete, or cabbages? Even carrying a 
shopping bag or a suitcase is a prob l em on most public transit 
systems . What if you were a plumber, and had to have your 



TABLE 7 

SUMMA RY OF EFFECTS 

OF TRANSIT OPERATI <XJAL IMPROVEM ENT 

- ·-

DESCRIPTI ON OF Improve transit service by 
IMPROVEMENTS a va r iet y of methods using 

present technology 
----· 

NEUTRAL PATH Current practice 
CONDITION continues 

APPROXIMATE CONFIDENCE LI:-!ITS Results conside red 
moderately conservative 

TIME EARLIEST· Lii<E L'i 
YEAR FOR SIG~H - 1976 

STREAM FICANT BENE F.::TS 

EXTRA CAPITAL INVESTMENT Modest REQUIRED 

I i TOTi,L 
$0.1 billion , TRANS- I NATIONAL 

ECONOMIC ! IN 2001 
PORT 

PER CAPITA 
COST INCOME l M- $3/cap./yr. 

EFFECTS PROVEMENT 
SAVING IN 2001 

DISTRIBUTI ON OF principally to transit 
INC OME IMP!<OVEMENT users 

i SAVINGS ON UNPAID 3 man hours /cap./yr. 
! TIME IN 2001 

.. --- --- ---- --------· - ·--
ACCESSIBILITY substantial, particularly 

SOCIAL IMPROVEMENT for the disadvantaged • LIFE EXPECTANCY 
EFFECTS INCREASE some 

-- ---
ENVIRONMF:NT reduced air pollution 
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tools or equipment? Or a telephone repair man, or a sales-
man? There is just no way rail transit can substitute for 
roads. 

One of the most hopeful transit possibilities is a bus 
scheme which we have called "Drive-Yourself-Transit". This 
is an expansion of the car-pool idea or the mini-bus system 
which is prevalent throughout cities in less developed 
countries of the world, and which in various forms are 
already being operated in Sarnia, New York, Washington and 
Los Angele s. We sugges t that broader application of such 
systems, particularly for service to the mo re needy sectors 
of the community, could bring big benefits . 

It would be necessary to change certain local by-laws to 
implement such a sys,tem. Possibly a governmental agency 
could make small mini-buses available to individuals who would 
undertake to ope rate them in accordance with a flexible on-
call system. Wel l o rgani zed and socially integrated, this 
could provide transport to a family otherwise grounded and even 
make going to work,or shopping~ or school a more enjoyable ex-
perience . Even so, the benefits a r e modest but worthwhile . 

We are sorry if our findings . disappoint or irritate some 
people by appearing to lack optimism for transit operational 
improvemen ts. In fact , we conside r it impe rative that much 
effort be expended, and that great resourcefulness and imag-
ination be used, to achieve transit operational improvements. 
Indeed, we have assumed that this will b e done. We consider, 
however, that its total effect will be little more than to 
enable transit to reta in its present share of the market. 

USE OF NEW TECHNOLOGY 

Our discussion of transit so far has dealt only with the more 
intensive or b e tte r use of currently available technology. We 
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believe that the gradual introduction and use of New Technol-
ogy has the potential of major economic benefits, and also of 
major social benefits, through both quality and impact. 

Incidentally, we have not considered Dial-A-Bus or the San 
Francisco BART type systems to be new t echnology. We have 
evaluated them under "improved transit operations". 

The hundred s of new urban transport systems can be grouped 
into three general categories: 

Intermediate Volume Systems 
Programmed Module Systems 
Dual Mode Systems 

(a) The Intermediate Volume Systems are rail or guideway 
systems functioning much the same as present subway 
systems but using a lighter vehicle in an a ttempt to 
keep costs down and to achieve aesthet{cally accept-
able overhead.structures. The Al weg Monorail was one 
of the early attempts which has achieved little success. 
The Westinghouse Transit Expressway was a later attempt 
aimed at the same market. The Scherer Monobeam and the 
French URBA are current contenders which have made more 
progress in achieving the lighter-weight. 

(b) 

Unfortunately, the market for such systems is quite 
limited, being squeezed by conventional subways on one 
hand and programmed modules on the other. 

Programmed Modules are the new systems which we find to 
offer the greatest potential. The concept is a small 
vehicle fully automated and travelling on an exclusive 
guideway. The user boards at one of the many stations 
and codes his destination station when he buys his 
ticket . When he places the ticke t in the vehicle it 
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automatically takes him non-stop to his destination 
station. The system can achieve low costs for goods 
handling because no driver is needed. 

In 1968, the name of "personalized transit" was given 
to such systems when the United States Department of 
Housing and Urban Development recommended a major 
developme nt effort in this direction. We prefer the 
term "programmed module" to r ecognize the potential 
of such systems for urban goods movement. 

The sys t e ms were first investigated by Brush Electric 
(now Hawker Siddeley) and Te l etrans (now Docutel) in 
1965-66 . In 1970, the United States Department of 
Transportation commis s ioned "baseline descriptions" 
and evaluations of t en advanced transport systems . 
Thes e included four t hat we would class as programmed 
modul e systems: Dashaveyor , Sky Kar , Varo Monocab 
and Transportation Technology Incorporated. 

Table 8 gives our estimate of the potential benefits 
from new technology which is principally from pro-
grammed modules. The range of benefits shown is very 
wide because of t he gr~at uncertainties. 

The minimum economic benefits of $32/cap/year are 
based upon a computer run for City B with a population 
of 1.2 million in 2001 and with 84 miles of single 
track programmed module system ope rating at 35 m.p.h. 
for people only. For this condition, the economic 
benefits accrue largely through savings experienced 
by the goods vehicles remaining on the grade streets . 

The great appeal of the programmed module sys tem, 
however , is that, in addition to the economic benefits, 
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SUMMARY OF E:FFP.cr:; OF NEW T[CWWI,OGY 

_.,. .. 
1 NEUTRAL PATH CONDITION 
I 
I 
I 

EXTRA CA T L PI A I NV •-- .. L ,, 'S 'J , . . .... 

REQUI1'ED Bt:TWEEN 1%6 
AND 2001 

TOTAL 
TRANS- NATIONAL 

ECONOMIC PORT 
IN 2 00 1 -

COST PER CAP l rA 
INCOME I .Y-

EFFECTS SAVING ?RO'/E'IEN T 
IN 2001 

DISTRIBUTION OF 
INCOME IMPROVEMtNT 

SAVINGS OF UNPAID 
TIME IN 2001 

ACCESSIBILITY 
SOCIAL IMPROVEME NT 

LIFE EXPECTANCY 
EFFECTS INCREASE 

ENVIRONMENT 

j No new Technology 

I 

' 
I 

"Pr ogrammed module" and other 
new technology systems. 

I large 

-----
Sl 1:1.i lli -:m to 

aeveral Billion 

$ 32 to SlOO/cap/yr. 

·.:c• i·y wiJ e ly w1 t h special bene-
f l t:; to those now disadvantaged 

suLstantial 

substantial 
--

subatantial 
- -· 

Very great i~rovement . 

i 

I 
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there are significant social benefits on all of the 
social indicators. 

To get all of these social benefits plus economic 
benefits makes the programmed module the most att-
ractive of all the improvements studied. 

We have not calculated the upper limit of the econ-
omic benefits but we know it is very much greater 
than $32/cap/year. 

Caution needs to be exercised in calculating the upper 
limit because our cost estimates are very rough and 
there is some danger of double counting. Nevertheless, 
it could easily be 2 to 3 times the $32/cap/year. The 
possibility of a transit system which could be self 
financing (which is the indication from our analysis), 
and bring positive social benefits on all ·indicators, 
is so appealing that large economic benefits are not 
neede d to make the system of great importance. 

With the active current interest, it is our personal 
expectation that, by the early 1980's, some city will 
have an experimenta l programmed module system, and 
then we wi ll be able to more accurately assess the 
benefits o f such a system. The current Morgantown 
and Transpo '72 proj ec t will, in our op inion, not 
achieve the needed demonstrations of programmed 
modules. 

Dual Mode Systems are potentially an even greater 
improveme nt because they combine the advantages of 
both auto and progr ammed module transport . 

This is the type of sys t em which has been proposed by 
Alden Starr Car a nd M.I.T. Ma ny investigators, however, 
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consider that such systems will follow in time after 
programme d module systems and will be much more 
expensive. We share this view and we not e that Boeing 
Aircraft and other recent entrants into the field 
appear to be shifting emphasis to a programmed module 
rather than a dual mode system. 

10. TRANSPORT PRICING 

With programmed modules 10 years away and present transit 
not having much more to offer, and with the public compl ain-
ing about more arterials and freeways in city centres, are 
there any other possibilities t o help for the immediate 
future, say for the next 10 to 15 years? We suggest that 
better us e of charging device s for the pricing of transport 
faciliti es will be a g r eat help . 

Arbitrary proh i b ition of autos is impractical and unjustified 
but a road pricing system has some possibilities. Our con-
cept of road pricing is to r egulat e both parking rates and 
a charge for the use of urban roads so as to discourage 
unnecessary use and promo t e more efficient road use. 

One example would be a toll ' for a peak hour use of freeways. 
This would improve their eff ici ency by diverting those users 
whose benefit in using the facil ity is less than the cost. 
Anothe r example would be a requirement for special licenses 
for use of streets in the downtown section of the city 
during certain hours . 

Such pricing scheme s would bring benefits particularly for 
a short period during which solutions are being developed. 
The benefits are indicated in Table 9 and are seen to be 
similar to those for operational transit improvements; this 
is not surprising as the Effect of pricing schemes would tend 
to have similar r es ults to transit improvements . 
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SUMMARY AND CONCLUSI ONS 

This study was intended to establish a f ramework to guide future 
research and planning and to assist in the or.imtation of future 
urban policy formulation. A first step has been made to assess 
the urban transport options in social and economic terms and from 
a national perspective. We hope that future research will be 
better planned and formulated as a result of this work. 

The following specific items emerge as the most significant work 
that needs to go on in the near future if the benefits we have 
described are to be achieved in the l onger term: 

intensified efforts to achieve metro-wide admin istration 
with r esponsibil ity and resources adequate to effectively 
control all modes of urban tra nsport . 

legislation giv ing simpl i fied procedures to reserve 
land for transportation corridors . 

pilot programme to plan tra-nsportation corridors in 
two specimen cities . 

priority for R & D projects to improve urban goods 
movement efficiency . 

a more intensive analysis of the efficiency of access 
road standards and layout. 

increased awareness of the significance and effective-
ness of i mproved arterials and freeways. 

more penetrating evaluations of large investments in 
transi t schemes using current technology . 

a more lively interest in new transit technology such 
as programme d modules, which in the long run appear the 
only system likely to bring both substantia l economic 
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TABLE .i 

SUMMARY OF EFFECTS 

OF CHANGES IN PRICI NG 

DESCRIPTION OF 

IMPROVEMENTS 

NEUTRAL PATH 

CONDITION 

Combination of pr icing 
adjustm,"n t s . 

-·-· ··· - ·· ···- - ·- --------
Roads - arbitrary pricing 
at a bout a ve La g~ cost. 
Transit - p r ic ing at aver ag e 
cost l ess s ubs idi es ----------- -- ---- ---··----- ------ -

APPROXIl-',ATE CON F IDENCE LIMITS -20 % to +80% 
------,.--- ·---- ····-·- -- - - - -- ·--- - · -

TIME 

STREAM 

EARLIEST LIKELY 
YEAR FOR SIGNI-
FICANT BENEFITS 

AMOUNT OF 197 5 
BENEFITS AS A 
% OF 3001 

19 75 

30% 

--------··----- -- · -·· - - - · -·· ---·-- --- ·-·· ····----· 
EXTRA CAPITAL INVESTMENT 
REQUIRED BETWEEN 
1966 and 2001 

!TOTAL 
TRANS- : NATIONAL 

ECONOMI C IN 2001 

EFFECTS 

SOCIAL 

PORT 

COST 
PER CAPI TA 
INCOME I:-1-
PRO\TEMENT 

SAVING - IN 2001 

DISTRIBUTION OF 
INC OME IMPROV EMEN T 

SAVING S OF UNPAID 
TIME IN 20 0 1 

ACC£SSIBILITY 
IMP ROVEIIENT 

nil 

$0.l billions 

$3/cap./yr. 

principally to C.B.D. 
& transit users 

slight 

slight 
-- -- ----------+-----

EFFECTS NCREASE slight 
~

IFE EXPECTANCY 

- - --- -·- · ---- -i------ - ·- . 
NVIRONMENT slight improvement 

- ---------------
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