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SUMLRY

1. The papor examines financial, maintonance and operational factors involved
in the purchase and cperation of bdoth new nnd used vchicles and provides o plan

indicating how uscd vchicles should be purchased,

2. The factors that influcnce the resalc price of automobiles and truocks are
revicwed, c.g. typc of vchicle, original pricc, manuf~cturer, appearance, mechani-
cal condition ctc. Changes in road laws, loading rcgulations cte. can mako

trucks obsoletc.
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3. The situation »f the sccond-hand antomotive market in the United Statos is
described and information sn the useful life »f cars and trucks is givor, In
1963, the average ~ge Sf the trucks in usc in the United Stetos w~s 8.07 years,

a relatively high fisure.

4. Initinl and operatine costs >0 new and 51d vehiele fleets are compardl,
The consideratisns that must be taken int-~ aceosunt prior to purchasc Hf ~ fleot

of vchicles ~r¢ discusscd.

5 Emphnsis is plnaced on the need for skilled mechanies, who arc indispensable

for boath ncw and H14d flocts Hf vehicles,

6. The conclusims 't this paper nre:

specinl circumstances and only if the purchaser is preparcd and equipped

to co0pe with the problems proscntod by uscd vehicles.

(b) In ~ vchicle floct, cach model should be rvpresented by nt lunat
1,000 units. Thorc should bc » 20 per eent invont Ty f spare parts,

The more frequently roquested parts sh-uld be gt ore . in ¢rentor quantity,
(¢) & complete repair and wverhaul shop rmust be inatalled and staffed
with expericnced mochanies, supervisirs cte. (4 flect of 1,000 vchicles
would require 2 crew of approximately 100 men,)

() a wcll=-cquippad ~verhaul shop can be the starting point for the

entirc automotive industry of » country,
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I. DEFINING A (SED VEHICLE

1. The phrasc "used vehicle"™ hag many weanings and shades of meaning
to the people involved in the motor transportation industry. Therefore,
before one can discusa the used vehicle and its applications and problens,

the term should be clarilied,

2. A uscd vehicle ig irenerally considered to be any vehicle from a two-
wheeled motorcycle to a multiaxle truck train thot is sold for a second
time. As long as the manufactarer of the vehicle, his distributor, whole-
saler or dealer possesses the vehiecle and it T sy i ons h
it may have teen driven for a considerable distance, the industry considers
the vehicle new, Thould onc denler scll to another dealer, the vehicle is

still consideroed necw.

3. The vebicle becomes used when any individual or company purchases it
with plans to operste it, Technically, as far as the industry is concerned,
the vehicle is considered as uscd on the day the dealer scolls it. This is
a very important point, for it indicates that a used vehicle may be in any
condition and may have teen operated for only a few miles ~nd for only a
Tew days to hun'r ¢e of Lhousands »f miles and many yoears ot operation and
still bear the oaoe gsinple designation "used vohicle®.  The term vehicle
18 thus s0 trond @ Yo be noarly meaningless ns n yardstick for indicating
the remaining 1170 o vilue of 4 truck or nutomobile.  However, as shown
velow, the appiila ‘on itcell oo make the selling price of o used vehicle
far lower than . should boe when me Cored neninst the actual amount of

potential us~fulness that it =ny have wheon recold,

4.  For the purposcs of *this rcport, all vehicles sre rated by their ycars
of gervice. 1 vehicle thet has just been purchascd and put to usc is said
f0 be less than one year 0ld; = vehisle that has been operated more than one
vear but less than *w» 1s said to be one year old, and go on.

IT. DETZOMINATIOV OF THW STLLING PRICRH

. -——

5e The price at which » used vehicle is sold depends upon many factors,
Obviously, the ursunl market factors prevail: the cagerness of the purchaser
to acquirc 1t and thoe relative oagoerness of the seller to dispose of it,
Thesc factors arc the cnme ng thosc that operate in nny commodity market
anywnere; thot iz, supply and demand, However, the selling pricc of a used

vehicle is subject to many other factors.
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6. The tactors that s»t the selling price of a used passenger automobile
arc the following:

(2) its original cost,

(b) the reput~tion of its manufacturer,

(c) its age (as measured from the dave when the model was first announcel
and not necess~rily the ecxact date on which it was first purchased); for
example, » 1960 Ford ~utomobile, introduccd in December 1959 but actually
purchased in Dcoember 1960, would be considered one year old if it were
offered for resale i1n the same monthe The 1961 models would be on dis-
play so the 1560 would be last year's model,

(@) its nppearnnce,

(e) the time of yenr in which it is offercd for sale,

(f) its type (Large, smnll, station wagon etc,), and

(g) its mechanical condition.

7. Each of these factors must be considered as variable, as each varies
with time, place, country, make and model, changes in public taste and the
like.

8., It would appcnar that, tho higher the original price of the automobile,

—

the greater its resalc price. However, this is not true over the life of all
automobiles. For n few kinds this rule holds truc for their entire lifatime,
but for cortwin expensive ones 1t holds true only for a year or twd, after
which sye ncta as - detriment, and these cnrs become less Acsirable than
others that were originally lowar in priee by nalf or aven more, The re-
sale prices of some kinds of cars fall »ff very rapidly, those of other

makee hold up cxccllently.

9. The practice in the United States (but rot in other countrics, although
the gencral trend is very similar and is increasingly like the situation in
the United States g the developir | country grows in matorial comfort and in
the number of its ~utomobiles) is that an sutomohile drops in price by one
third after one model ycar, one fourth more the following year, onc fifth
by the end of the third year, onc sixth the noxt year wnd so on, Countrics
in which it is di°ficult to purchase automobiles, ns bcenusc of high import

dutics, do not follow this abrupt drop in value but follow a more gradual

scale.




ID/HG.13/14
Page 5

10, The rcason for the grent drop in price during the first year is, of
course, human vanity. In the Unitod States, the public hae been conditioned '
to look upon the purchasce >f A new oar overy yvoor 18 ~ siqm of Loy and
wealth, The condition »f the v ~t the ndl 21 ane yoar, its appenranco,

its useful remaining life -nd 1te compar <t the now model hove no bearing
upon the drop irn price »f one thardl fror the firgt coare Acsuninge that the
average new car is iriven approximately 10,000 miles, a one-year-old car

is in betteor mechnnical conditior tn 4 number Sf ways than o+ brond new one,
Most engines -wre not {ully broken in until tnoy hove been ran Hr 123,000

or 20,000 miles; until this porut ie reached, optimum power nd fuel consump-
tion are not renlized., “hen it is considered that the averase new car 1s
good for ~bout 106,000 milce without an engine oaverhaul or replacement
(although certain parts will have to be PQplQCUd), the fin~ncial waste of

the new-car-n-year habit becomes obvious,

11, The price-drop achedulce is different for Aiffercent mak~a of cars. In
gener~l, the luxury cars such as the Bentley, Rolls nd Ferrari tend to hold
their prices very well, dropping them only gradunlly. The exceptions are
cars with some specinl and expensive egquipment. An cxaumple might be that

of a film star who has her Rolls upholstered with wolf skins. Things like

thie usually hove little or no resale valuc,

12, The prices 5f cors »f the middle luxury group, which includes the
Mercedes, Lincoln ~nd Cadillae, drop very rapidly with the yonrs; indeed,
far more rapidly than do those of less luxurious mnkes, The reason is
that they appenl mnst to the pgroup that is moct coiscious of new models,
The very wenlthy purchase new cars lese often thon do members »f the upper-
middle income group, many of whom purchase for display, sceking to appenr
more wealthy than they arc. Still another factor for the very rapid de-
precintion of thesc cars is thot roplacement parts -re very curensive,
Furthermore, despite glowing sales messnges, cors such ns thuse wear out
and break down almost ns often 18 other wnd lcss costly ones. To put it
in figures, a 15 $7000 Lincoln docs not last two and » half times longer
than a US %2000 Ford.

13, Lower-priccd nutomobiles such as Fords, Chevrolets, Austins ~nd Fiats,
suffer no more than the usual annual price drop given at the beginning of

this secction. I[owever, with these cars, the nrices of thosc with special

equipment such n1s automatic transmission and air conditioning also tend to
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drop more rapidly than plainer, simplor ones., In goneral, the lower its
initial pricc and the plainer and more utilitarian it is, the more slowly

its price drops over the ycara,

14, Somc typic.l prices arc the followings In 1965, a new Cadillac four-
door scdnn (Cal-.o rodel) cost U3 $5144, and 1 1955 Cndillac cost US $245;
o now Lincoln Continent~1l cost U3 $6798, ~ad - 1961 Lincoln Continentnl cost
US 31245 (in tour ye~re this cuw's markelt value dropped S 34000) 3 ~ new

gix-cylinder Ford Palcon sold for US $°037, and 4 1962 Ford Falcon for

£1 4

52050, and - 17 for-door Valiant for US 7395,

g &

365105 o new Plymouth Valiant, six-cylinder, four-door scdany sold for

15. Thc uscd-cur-buying public is wenerally concerncd with the appearance

of the vehicle fru more than with 17 wochaaicas condition and, in some instances,

morc than with the ~etunl or model e of the nutomobile. The only group

of buyors th=t igc nmer particularl. intercsted in the ~ppearance of n vehicle
is a very smnrll .rour of car buyers who purchnsc for mechanionl condition
alone. Evon thie proup is somewhot influcnced by -ppearance, because the
outgide of the car is frequently indicntive of its mechanicnl condition.

In genoral, the poor ~ppearance of A used automobile tends to depress its
resnle value f ot more ropidly than its mecharical deficlencies and equally

a8 rapidly ~s its e,

16. The scasnn in whish the uscd vehicle is offered or sousht influences
the buying public considerably., Tue point of uighost price nsked and re-
ceived in the Tmited States ig the “oorth of July natiomal holidny. Prices
tapor off after this voint to a low ot the time vhen new rapistration plates
are required in Jawunry. This low point occurs At nearly the same time that
new car models booone avai. "o Toweuom, o we.derncy is to try to

gcll as many of the new-model cars as possible before the new year begins,
The price of ~ used cae on January 1, can be 10 to 20 per cent lower thon

it was on the preceding July 1.

17. In general, the price of used cnrs follows the original price line
. ] } &= ]

except that the prices of used station woyons holds un tetter than those

of other medels hocnuse this type or vehicle is widely used by smnall hbusinesg-

men, and because the station wngon is ofiten desired as 2 sccond car for
private use. It can bec used conveniently for hauling goods, whercas scdans

cannot,
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ITI. THE MECHANICAL CONDITION OF A USED VEHICLE
18, Like many »f th - her tactors mentioned that ffeet it price, the

mechanical condition ot L used vohiele does wot follrw logie tut rather

the fancy of the baging obiies Dvery ased-=onr purchaser wants n perfeet
vehicle. Unfortun~tely, howcver, very few Yurers, 2ther than professionnl
dealers, have iy real knowledge of how to test -nd ovaluite  nsed oar,

If it is not noisy, if it displays more pover in rcelation to ite weight

than the purchaser is naccustomed to, 1f 1ts onrs operate smoothly, f thepe
is no smokc from the oxhaust and the radiator does not lonk, the car as
cornsidered satisfrciory. Many orivate buyers ‘-~ke the vehisle to n mechonie
for nn evaluntion., His ox~mination is likely to be somewhat better but still
far from perfcei. In f-ct, 1t ¢an be said that the iucompetence of the
average ~utomobile mechnanic is 8o great that, ~fter vanity, mcshanics 3 n
group, are the greatest cause Sf new car purchasing. Meny ppiplc buy a new oar

avery year just to avoid denlings with them,

19, The motoring publi itsclf is largely t> blame for the incompetence o&
the average mechanic th-t scrves it. 1 good mechanic 15 n field engincer,
worth in the United Stotes US 46000 to US 310000 per years Fow repnir shops
pay this rate, ~nd few notorists are willing to pey the US $10 to US %19 per
hour nccessary to kcen so well qualified a mon working in o well-equipped
ghop. Instend, the -~veryse car owner takes his cor tH the chempest mechanico

he can find At the moment,

20, Onec dircet result of this situation is the sudden prowth of grant
automotive dingnostic centres, constructed and operated b, the large oil
companies, 1t which ~ motorist can have his cawr tested, but not repaired,
for US 8 to US #$10, He is told cxnetly what is wrong, -amd then he can
have the work done clsewhere. THowever, 8ome centres do have reprir facili-

tias,

21, Until this point, the present study has considered only the time vactor
in the depreciation of used ~utomobiles. However, some people wear out their
cars well before they reach the bottom of the dcpreciation curve 18 plotted
against time. Prominent in this group nre commereinl drivers, wperators of
municipal vehicles, salesmen and taxi drivers. Some of these vpeople will

drive their cars 50,000 to 100,000 miles in a year, =2nd s>moc s:on burn cut

thoir transmissions by kecping their cars in sccond genr much of the timo.
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Taxicabs tend U wenr ont very rapidly, since their drivers tond to run
them nt high evecd 80 e to inerease their incomes, ‘In gome citices, taxi-
cab operntors re required to spell out the word TAXT, in holes drilled

into thc dashbonrds of thuie vehicles, so s to warn nsugpecting purchasers
nf worn-out oncs,  Fooule wno have And unhapoy crxporicnces with used cars
that werc notunlly older thar thoir yeors often join the .roup that prefers

new cars; ~t 1.t they then know whot they ~re buying.

IV, THE RELATIVE VALUE OF 0 USEDL AUTCMOBILY

22, Tt cou bio veadily soon fron the foregoing that it is quite possible,
by judicious stady »f the nobics of the automobile-buying public and a
knowledge of motorears, to purchese v usced vehicle in » selected period

of its price/nsc curve that offers eomsiderobly more transportation than
would n new vchicle orn o cost-per-milc basis, In four o five yenrs nn
automobile will lose 9n an average »1 75 to 90 por cent of its »riginal
snles value., However, since tho nwveriye ~utomobile is good for 100,000
miles, ~nd thc -wernge driver usces it for only about 10,000 miles per ycar,
by a car's fifth yenr it will h~ve one half of its useful life remnining,
while its cost mny be but one tenth of its originnl pricce, i n dollnr-
per-mile term, thnt is roughly ~ 5:1 improvement. For oxample, if o new
US $400C cor will 1lnst for 130,000 miles, -wid if ~ uscd, five-year old car
costing US 5400 will go for 50,000 niles, the new car milewe costs US §4.00
per 100 miles, whilc the uscd-cnr mileage costs bet cighty conts per 100
miles, While this relintionship is not cxactly truc, i% is cloger than is
immedintely apparcent beeausc, although one- ~nd two-yvenr-.ld cars may not

require repairs, the three-, four- or five.--ycar-old cars certainly will,

V. THE USED THUCK

23, The factors thnt affect the selling prices of used trucks are quite
similar to those thnt influence the prices of used passenger cars, with .
the important cxception of the far smaller influcnce of human vanity.

The genernl rule of depreciation for trucks is once fourth the first year,

onc fifth th- sccond year, omce sixth the third yenr and 8> on until the

truck recaches ~ level below which 1ts sale price never drops a8 long as

it is nable to opernte or can be repaired.
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24. However, there nrc other factors that operate to reduce the sclling

price of a used truck below whnt its remaining operating lite would warrant,

25, Automobiles becomo 2bsnlescoent artificinlly., The manufacturcrs put Hut

new models cach year, -nd their sales offortc nrey 1noeffect, econdemneitions
of past models. The aectual chrnges in natomobile cfficicney, earrving co-
pacity, s~foty, comfort ~nd dependability 4o increase each yenr, but not

28 rapidly as the decrcase i resalo value,

26. Mechanicnl Lmprovenents come slowi s, The grent change in broking
occurred ubout A thivd of 4 noutury 2 when the hydraulic brake was intro-
duced, ~nd the only maior change since has been the gradunl introduction of
disc brakes. The only change in transmissiom woas the intraoductisn of the
automalic transmission <fter the Sceond Yorld Wor and it is not superinr to
manual shifting, excant in specinl applications; otherwisc it isg merely more
convenient, The insroduction of the ~ltern~tor was v defintts improvement,
but not 2 vital sne. . iransistorized igniti n is another example; 1t is
important to high-specd (rncing) engines, but tu “he ~veragc motorist it
offers somewhat better zold-wenther starting ~nd, indircctly slightly io-
proved efficiency. On the ~ther hand, most mechanics 45> not know how to
repair 1 transistorized lgnition system, and many manuficturers provide

special plugs s that, in erergency, the ignition can be returned to standard,

27« Slow but definite inprovements in cfficicency are const~ntly being made
in trucks. The futurec holds promise of some import-ant changes, but these
are 8v31]l vears away, However, trucks are being congtantly made obsolete
by changes in royad lawws, imnrovements iy ronds, chwmpes ir prckaging, in-
creases in drivers' woeses and the constant competition for business between

truckers ~nd trucking companics whoere rrivate cnterprise provails.

VI. THE EFFECT OF HOAD LAWS ON THD RESALE PRICES OF USED TRUCKS

-~

6, When country improves o rond to permit faster movement of vechicles
over it, that country -cts to reduce the numoer of vechicles required in the
area served by that ro-d., When - country acts t. increage the speeds per-
missible over its ruads or acts to permit gre-~ter -xlce 1>~ding of vehicles
on them, that country acts to reduce the number of vehieles that its trans-
portation industry recquircs. These changes occur constantly, in varying do-

grees, in countries throughout the world,
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29. Obvinusly, when the top permissiblc specd is increanscd by 10 per cent,
for example, vehicles capable of operating 10 per cent faster can make their
trips in roughly 10 ver cent less time; thus, 10 per cent fewer vehicles are
required. The same 1¢ true wnen permissible 1oads ~re incrensced. Ten per
cent ny not appenr 0 be o large factor, but this ~mount reduces ~lmost

all nther costs. 1t only are 10 por cent feower vehicles neceded, but nlso
10 per cent less fael, fower dArivers, fewer mechanics, fewer spare parts,

less capital investnent, insurance, garage s;nc. and 83 forth,

30, It can be re~dily scen then that, as the ronds of the world improve,
a8 groater spoeds nnd heavier 1oads ~re permi‘ted, groups »f vehicles will
be taken from scrvicc desoite their remaining useful 1life and replaced by

vchicles capnble ~f ercnter specds and groater 1o-ds,

VII. VEHICLE OBSOLESCENCE

31. Existing vebhinles are not made obsnlete by mechanical improvements as
rapidly ~s thev are by changes in roads and rond laws. Mechanical improve-
ments in 211 ficlds of vehicular transportation are made constantly, but
their day-to-day effects nre negligible; their cumulative results being
noticeable in ccrtain fleets of vehicles only dver long periods, and in

limited arens at wy given time,

32, Onc reason is the nature »f technological advance.  An inventor develops
a concept, nnd after some time n manufacturer reluctantly cerries it into
the develospment stage. Manufacturers deveiow new products from necessity
only., If thcy do not, their competitors will; therefore they must. The
progress of n new product from development to manufacturce 1s slow, painful,
risky and highly expensive. Not only the public but the uscrs, mechnnics
and other ficld personncl must nlso be preparcd for the change. In nddition,
there arc problems of design, tooling, muufacturing nnd, 1a8t but not least,
the new idea or product must pass nctunl trial by use. There are dozens

of inventions and improvements th-t come rendily to mind that were introauced
with great expense ~nd fanfare but that were found to be unncceptable, many
through no real fault. Chrysler's uni-frome oar, 2oupled with its ~ir-flow
design, which arc twn basiec and ~cecpted principles of automdobile and truck

design tod~y, almost destroyed this company when produced in volume 1in 1935,

Frec-wheeling is another iden that never succceded, but this was not considered




a good idea. The nir-'!’ira rubber bumper, wiich is still occasionally
clnimed to be ~i important protection that could drasticnlly reduce the
impact of - crash, -has never bocn accented because it is8 loss attractive

than the chromium-plated st-cl bumper.

33. Inventions 'mdor development = d ticld testing include the turbine
engine, the dirferenti-l dicsel engine wnd the Yankel rotary enginc.
According to their manufactrers, none of these will he in general pro-
duction for many yoors, bat have passed tes*ivg 1o the labiratory and are

oW awalting Ficld teinle And o pallie accent-nce,
% !

34, It is ~ truism that o~ _hiniec con be Hoerated for as loag as its

owner wishes to ouepnte if, For oxrunple, Zone Mock trucks that have hoen
in constant commercial use Jov 25 years., Iniike - living creature, o
vehicle has ro fixed 1i7e span: it hoe parts thet woar out but which can
be replaced.  From the mroctical peint of view, the life >f a vehicle can
bo s8aid to be ondel vhen ot is no lonpor finrncinll, advantageous to its

owner to continuce %5 repair il,

35 This is not o simule decision, nor can any such decision be applicable
to all vehicles in service in all parts of the world, Bach type of vehicle
wears at o dirterent vate. Lach type of gsorvice affecte a vchicle differently;
much depends uporn the driver, the maintenance or laczk of maintenance given

to the vehicle.

38, Thc average pleasurs car can be operated with its ~riginnl engine,
transmission (if manual) and rear cnd ior about 100,000 miles if carc is
taken, This would include he use °f five or more sets . tires, three

to five stornpe batterics; three or four mufflers, exhnaust pipes, point
adjustment ~nd perhaps rorlacenent evary 15,700 19 15,200 miles, four to
cight sets of hrwﬁu shoes, -t 122t one ooanlete front-end < verhnul ~nd

a complete transmicsing verhanl for an ~utom~tic transmiasin. These
would be the wmininum repnirs that could b ~xpected if the vehinsle were not
used as 2 taxi, rot eonfined ty fast city driving nor limited to slow
driving a8 in cruising as ~ prlice car, not dperated by ~ bad driver ~nd
not carclessly lubricated. Fuor driving ~r 1ok of maintenance can easily

double, triplc or cven madruple thisce nceded repnirs,

37. The 1life of ~ truck depands uyon many of the same factors:  its work,

its load, its cngine, the skill of its driver and the quality of its
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maintenance. A truck with n congine may be cxpected to go for 40,000 to
55,000 miles without enginc rerlacement or complete overhnul when ongaged
in housc-tn-house (Bo=called retail-delivery) work., When used for oity
delivery work, with longcr runs betwecen stovs wnd less siif*iue £ geors,
thc same truck aight o+ 75,0 miles with the same onymines Hzed for inter-~
city ("3VCP~§hC~TDTl") javrk wi ok lone hauls cadt ow stops, tho same truck
will easily o far more th-n 105,000 miles ~ad, with 3pecial care, cven
200,000 miles with the sae ongines With ~ liesel cneine, the vehicle

could cnsily doable wd triple these [igurcs,

38, In retail-dclivery work, dcpending upon the driver, it is nyt unusunl
tn replace n transmission overy 20,000 to 30,000 miles ~nd the brakes cvery
10,000 miles. ‘“Wholesale delivery work, which rcquires fower stops per
working day, would permit the vehislice t. ¢ farther without repiirs,  Over-
the-ro~d work would give cven more 1ife, Transmissions or road trucks con
be expected t0 go 300,000 t5 400,000 miles betirecn overhawls. Tire life is
also greater when the drivine speed is constont ~nd the rond 1s smooth and
straight. An over-the-rond truck can te cxpected to run 100,000 miies on
one sot »f tircs, and severnl hundred more if the *ires ~re recappeds A

rotail delivery truck seld m gets 20,000 miles before its tires must be

recapped,

VIII. TRUCK ILVINTENANCE

39, Thc total ~verage cost of maintenance to truckers in the United States
ig about 10 per cent »f their total income. Mnaintenance includes repairs,
replacenent parts, l-bour, lubrication, inspection, washing ~nd painting.
The oxnct figures varies with different flects and dlifferent tyres of luads
and work, but this pcrcentoge 1w nsaful ns - typicnl -ne. It was determined

by ~ study conducted by tue fAncrican Trucking Associntion, from 1958 to 1962,

40, This study further deotcrmined thnt Dice:zl-nowered trnctors cengaged in
long-distance hnuling required repairs once every 1,758 miles sr cvery

six cnlenier days. Engincs were the mast cxpensive component 45 maintain,
roquiring onc third ot the total repair eost, Engines requircd ~ repair
every 13,000 miles, or once every seven ~nd » half wceks.  Failures “n the

road in the flects stulied ~mounted to about me per vehicle for each two

years of vchiclc speration, (It should be noted that thesc figures nre re-

presentative of vehicles with an average agc Of six to cight ycars, )
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41. At a labour cost of US 34,50 per hour, lirect labour charges amountod

to 2.65 cents per milce of operation. Sixtysix corriers were studied, Of the
repairs required by thosc groups, B2 per cent wore conducted in their swn
shops, ALl of the corricrs surveyed were succegssiul finwncinlly, ~nd 1l

diaplayed an ~bove-average legree of self-suff{izicney.

42, For a number of yoars Vlect Jwner, o MeGraw-Hill trade magazine directed
to the trucking industry, h-s ~onductcd n yearly competition ~mong truck
fleets to determine which fleots (20 f trucks ani 30 huses) were the best
mwnaged ~nd directed turine ~ ,articular yenrs  One winning flect was Adley.

During one year, Adely's vehicics did more than 29 million miles of city

and inter-city h-uling and -perated - total ot (52 power mits (trantors
or sclf-powered trucks). Of this group of vehicles idley had 40 trucks
between 6 and 10 vonrs of ey )0 trucks over 10 rrenrs A e and 79 trace
tors between 6 and 10 years of age; the rest were younger, 7O maintain
this flcet, Adley employed a crew of some 65 mechanics, or ne mechanic
for cvery 9.4 vchicles, or 14,5 man-hours of work for every 1700 vehicle

miles,

43« In the samc period, Indian Head Truck Linos operatcd 40 tractors loss
than 2 years 21d and 100 tractors between 2 and 5 years lds A fow miscel-
laneous units brought this company's total number »f power units to 151,
which ran a total »f 7,870,000 miles, Tts crew of mechanics numbered
approximntely 22, ~veryring but 6.5 vchicles ver mechanic, and 15,7 man-hours

of work for every 1,000 vehiecle miles.,

44, In the year fllowing, H. P. Hood ~nd Sons operated some 2,000 vower
units of which 583 were 6 +5 17 years »1d, 715 were at least 10 years old
and 1,300 units that were 6 or more years old. The balance were younger
vehicles., Roughly, this company necded 285 mechanics in 111, achicving
1,000 miles »f venicle speration for cevery 17.5 hours »f mechanics! labour
and requiring onc men for cvery 11.9% vehicles. The total fleet milonge was

in cxcess of 21 million milos,

IX. THE PREVALENCE OF USED MOTOR VEHICLES

45« The rathor surprising ~nswer to the question, "Who opcratces scconde-

hand motor vekhicles?" is "Almist cveryons”. Even in thc United States,

which is thought »f as the 1and of the late-model private car and the
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brand-new truck, the average (not the median) age of the trucks on the
roads was 8,07 in 1963,  PFurthermore, this figurc wns higier than in
previcus years: in 1341 it wnags 5.60 years; in 1962 it was 7.0l yenrs,
and in 1962 it had rigsen t, (.99 vears, It con thus be s~fely assumed
that the average ~ee of the trucks in operation in the United Stnates to-

dry must be <loge to Y yonrs.

46, In 1941 there were half o million trucks th-ft werc at least eleven
years old,  Tn 17963 thore wore -lmrst four million trucks nged at lows!
eleven years, two milliom awwed btetweon cight wnd cleven years, two
million betwoon five and cight years of age, nnd about 2.25 million over

two years but mder five yenrs f nge,

47. A bronkdown, by ocrcontage, of the ayres of the motor trucks in
operation in the United Sintes in 1963 revealr no figure higher than 7.9
(vchicles aged 1 ir 2 yonrs), ~ud that none is below 3,7, Motor trucks
aged 16 years or more compriscd 7.4 per cent of the totnl. In 1962, only
6.2 per cont of the trucks on the rond were now (th~t is, lcss than one
year 01d).  Thus, in the Tmited States, where the automitive industry is
more highly develoved thon anywhere colsc, many more trucks oypred 16 years or
more nrc in uee then are now ones.  Indeed, it appears that most trucks are

nporated, with ~ imirly cven change of ownership, for -t lcast 16 yenrs.

48, Tu 1963 the world-wide 5¢-3 f cors, ftrucks and husses nmounted to

146 million, of which ‘hu fmited Stntes had 79 million and Burope 37 million,
the balance heing divided among othor arsas. Tn 1964 the figure wns 158
million for ta: world, %3 milliwm for the Urited States and about 41 million
for Turope. The estimoted total world vopul~tron f vehicles, as of the
beginning - 165, wns roughly 168 million, ~ jumy 3f 11.8 million over the

previous yenr.,

49, 1In 1964, isin had a4 total of seven milliom vehiclos, Conada, in
contrast, had six million vohicles rogistered in the same periosd, -nd
Occanin had only four millione. a8 of the besinning of 1965, Africa had a
total of 344 million motor vekiosles, Asin %.¢ million, Westorn Europe 46
million, tho nitcd St-tes %6 million, Central ~nd South america €.4 million

and the Fastorn Bur penn countrics h~d 5.7 million,

50, In sharp contrast t these gigantic numbers, some very large countries

had and still have but fow motor vchicles. The 1965 figure for Indin was
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but 657,000 and thc number for 1964 was 632,000, rcpresenting a gain of
but 25,000 units. This is far below the world 1964 t5 1965 gnin of 7.5

per cont,

51, The Philippines showed 242,000 in 1964 and only 266,000 by 1965. Algeria
hnd 289,000 mator vehicles registered in 1964 and incrcased the number to
299,500 by the beginning Hf 1965, The Domoeratic Republie »f the Comg> had
75,000 units in 1964 ~nd but 76,00 in 1955. Fozmbique hnl 51,000 units in
1964 and 54,500 in 1945,

52, A8 has been noted above, tho werage nge o trucks in the United States
is cight vrib~bly <bout nine yewse  No figurcs are awailatle for the werage
nge of tracks . lsewhere, but sne can ostimat. from fleet reports (Floot

International, MeGraw-Hill and »ther sources) that it is several yoars

grentery 2t least ten to twelve yeoars f ngcy and that the werage age of

passenger automobiles is also a third or more greater than in the United
States,

X. COSTS AND CHOICES IN USED TRUCKS

53+ When this was written (1965), in the United States, a 1958 Jeep sold
for US $375, ~ 1955 3/4~t m Ford £or US $360, n 1951 1-ton General Motors
truck for US 3200, 2 1956 Dodee dump truck £or US B485, - 3/4-ton 1960 Ford
strke-body truck for US 5380, ~ 1953 Jeen station wagon f£or US $105, ~ 1961
Chevrolet 2-ton truck for US $1440 and ~ 1960 General Motors P—ton truck
for US 31175,

54. At the same perind, in the United Kingdom, ~ 1955 Atiinson (Gardner
diescl cngine) 4l-seat bus sold for z575, a 1957 Leyland "tipper” (dump
truck) for Y325, ~ 1960 Guy H-whecled tipper with < dicscl ongine for
F1600 and ~ 1959 Bodfsrd 7-ton tirper for 245,

55« In eonsidering the pricc of used versus now motor vehicles, certain
comparigoms mist te made:  (n) the initial (purchasc) cost, (b) sperating
life expectaney, (n) cost Hf Hperation £Hr the perind Hf use expected,

(d) resale value, if any, (¢) ehsice »f vehicle tybes avallable in relation
to servie: required, (f) availability and cost of rc¢placement parts and

(g) specitl problems.

56« Tt takes only four years on the average for the market price »f an

wmtomobile to drop to ten per cent of the original retail sales pricc. It
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takes six years for the price >f a truck to drop to this level in the

United States. In other <ountrics the drop is slower,

57. The lifc cxpestancy Hf ~n ~utomsbile in normnl private usc is
100,000 miles sver o 10-y ear period without o complete Hverhaul.  This
distancc may b uxtended indofinitely if extensive repnirs are made.
Thus, at the cnl f four yoars, an utomobiic normally has 60,000 use-
ful milos »f 1ife remeining, Thus, ~ frur-yer--11 ear will provide
transportation ~t o cost (aside from repairs) o little less than one

fifth that »f a new car.

58, The life of o truck dercnds greatl; upon its type and use, but the
game general rule ~prliecs, sinec the trucks that are worked hardcr, such
as retail delivery vans, 1osc valuc more quickly than do voer-the-road
vehicles. A six-year-old truck mny, on the average, be purchased for

10 per cent »f its original price. Tt ooull hwe o life Hf about

40,000 t) 5C,000 miles with its original motor vefore an overhaul would
be nccessary. Unlike the pnssenger »ar, however, trucks nro completely
overhauled and given now engines several times luring their ugseful lives.
Consequently, —one cannot state that o six-yenr--1d4 truck hnas but 40 per
cont >f its uscful lifc remmining, Bven if this werce truc, the six-
year-old truck offers transportation at roughly one fourth that >f a new

truck.

59, Comparizo n »f the operating cost of a new vchicle with those for a
gimilar but older one should include costs that are similar such as drivor
costs and taxes. The costs that arc Aifferent ineclude reonirs, rond
brenkdowns and fuel ceonomy. The ensts Hf gnrnging, wnshing, lubrication,
inspectin, driving, insurance (depending upon comparative conditions),
record—keeping ~nd fucling (placing the fuel in the tank) arc als> similar

in uscd and noew vehicles,

60. Tucl costs Tavour the new vchicle., However, most new vechicles do not
achicve thuir best milensre until they have been sperated o considcrable
distance. With privetc caps, this may be as much as 20,000 miles. On
trucks, this mny bo between 10,000 ~nd 20,000 milcs. After this point,
fuel efficicncy dr ps ropidly ot first, then luss raridly s the engine

woars., The pistons in the new ongine nre relatively tight and act as a

load »n the enginc. As their rings wear, the cfficiency of compression

4
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falls off, pressure agninet the cylinder walle dcereasce and spacing and
lubrication increase. At 30,000 miles fucl consumptisn may be noticeably
higher than ~t 20,000 milcs, but at 40,000 ~nd 50,000 miles the changc is

not quite s noticcnbly,

61, In general, when the efficieney »f an cnginc Arons by onc third, the
ongine is .verhauled.,  However, when a vehicle's yenrly milenge is 1ow, the
snvings in fucl would not be >ffset by ~ new ongine or an engrine overhnul,

and the engine is not reconditioned »r replasel,

62, Obviously, rond brorkdowns nre morc froquent with 1d vehicles than
with new ~nes; however, not obvious tH those utside the industry is the
fact that road breakdswns are ~ dircet reflection of 4 Lack of mnrintoenance
and inspection, ~nd not Of o vehicle's e, It s pssibl e, by modern
techniques, tH prevent breakdowns to the point of but one or two yoarly.

It is possible tH know when an engine will throw = rod or burn A benring

and thus %> prevent - 9us8sible ronad breekdown from securring.  Obviously,
repairse arc more frequent, more costly and more complicated with an older
vehicle than with n ncw one. However, it ie impossible to operate any

vehicle, new Hr »1d, with,ut some bremkdowns and some ropairs,

63, TIndividunls who are nccustomed to swning their wwn cnhrs have cxne-
rienced perisds f perfect service from their vehicles. Months and even
years may g by without trouble »f any kind, the venicle needing nothing
but routinc atteontion, However, it is impossible o drive 1l ong any busy
public highwny without sceing » number f vohicles 1434 un ~t the side of
the road for one reason or another, Whon e oongidor o floet of vchicles,
onc must nccept the fact thnt n, group »f vichicles, and this includes the
very best thut cnan be made, 1o matter how little used, enn cscape some

kind of trouble indefinitely. The princinal difference between o fleoot

of new vehicles and ~ flect of 21d snes is nly in the number of mechanics
nceded t° maintain it. 45 hos been shown, the number Hf mechanics nocded
depends as much upin their skill and cxpericence and the quality »f their

supervision ns upon the awe »f the vehicles they servica,

64. B8till another reasm why nublic or privatc repair serviees should be
available fHr all vehicles is that they are ften involved in aceidents.
Trucks and cars g> off the road, c¢ollide, fail ¢t be suprlied with fuel,

lubricants or water, arc Ariven improperly and s> n. Mechanics and repair

facilities must be available, if only for cmergencics,
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65. The resale value of trucks, buses and pnssenger cors drope mo8t sharply
during their first fow yews. Consoquently, from the point Of view of long-
term investment, and the mrximum return Hn invested funds, the older ve-
hicle >ffers more thnn the now sne, anl the vericle held the lonpest ffors
the most. A new mobor veniecle that is so1d after sne yoar wnl operated for
only one terith »f its expectod life oromilense sosts ite ri;sinnl purchnascr
ane third »f its ~urchnsc ricc, For exwilo, ~ vehicle purchnsed for

US 410000 and s 11 ~ftor ne yoor At the noveel pate o dosroeiation would
cost US %3300 fHr the year, while holding the same vehicle for 10 years

would bring the wvorage annunl st down to 15 J1000,

66. At first sight, the oros-ertive buyer appears to have a wider cholce
among new motor vehicles than -uong used ones, re oo dhela ol styles, onch
with ite »wn roal or innginary ~dvant-yoes, are iatroduccd by ronutheturers
every year. This is primerily duc b the need £Hr more swecinlized vehicles,
but in some legrec it refleets the high volume of business now being done
and the competitiveness of the industry. [Furthermore, new vehicles con be
~ltered to specificnabion at the thetory. However, tnis ronge HOf cholce 18
not a8 great ao it scems.  The decision to purchase shHuld be based upon
actunl individu~l nceds, the compromises that might be made ~nd the relative

costs involvad,

6€7. Replacement parts are morce readily availnable for new vehicles than for
old oncs. However, the cost Hf replacement poris for new models can, in

certain circumstances, be severnl times grentor thon that f »1d parts.

68, New vehiclas have problens that old vehiecles 4> not.  Thoy almost in-
corporat: some new iden or desien Lh~t must be tested.  However, laboratory
and proving-ground tusts eannot replace nctunl tosting in the field by the
user. As ~ result, new-modol motor vehieles »ften hwe quirks and troubles
that arc costly to find and romove., 014 vehicles may have hnl similar
troubles but they have oither been found and cured »r the vehicle hns been
removed from the ry~d.,  IHr cxample, the 1955 Mlymouth nassenor cnar was
constructed with independent front-whecl suspension ant hydraulic brakes.

When the front ond m this narticular ear bocams worn, the vertieal nlay

or movenent Hf the wheels was comsilernbly ~re~ter than when the ocar was
new, As a result, this car hal - tendency f£or the flexible front brake lincs

to break after the ear went 2ver a scvere bump, leaving the car without brakes.
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Many drivers suddenly found themselves without brokes, withsut any warning,
whon the car was twy, three or more yoars ol1, Mechanies oxperienced with
this car always replaced the front brake hoses with Lnger onos t perait
the extrn play. The oint is thot this particular wenkness in desisn was

corrected only ~fter considerable fioll axvoricnce.

£9. Assuming that the new wd 11 vehicles are ilontienl in power, lond
capacifty nnd spocd, ~nl assuming further th-t they are sufficiently alike

to make driving anl road handliag similar, the liffercnee in Hperating costs
between the new vehiele and the H1d ome will be in fuel, lubricating oil

and repair oosta,

70. A48 hng been noted wbove, it is impracticnl to Hperate any flect »f
motor vehicles without repair facilities, if for no ther reason than human
fallidility, which can causc trouble at any time. Even if brand new vehiclos
alone are employed ot the utset, it is financinlly impractical t95 roplace
them each yenr; they must therefore be kept £or - number of years, and

thereby become uscld vehicles,

Tl  Conscquently, it cnn be stated thnat all financially sound fleots
operate used vehicles ~nd, further, that they all maintain crows of mechanics

to carc f»or their new wl ueed vohicles.

72 Comparis m beiween thoe ooagl of mrintaining »n flect of trucks with an
avernge ge of Lwo vears, (thnt is, with vehicles replaced at the end of
every two-yecar perind) andl o fleet of trucks with ~n awvernge nge of six
yenrs (vehicles raplace@ ot the end of cnch six-year perid) would in
offect be 1 compariem between the numbers of mech-anics cmiloyed, the
parts uscd, thc roal brenkd wns thot sccurred and the cost of replacing

the two fleets 2t the difforent periods.

73. If trucks costing US 510000 ¢ach were used, for example, the vehicle
replacement costs £or the two-yoar—,11 fleet would be roughly US 54000 per
vchicle every two yenrs. The two-yenr—o14 US $10000 truck womld have n
resnlc value of 1§ 36000, This works Hut £+ U3 12000 per yeor {r the
purchasc cost fr the trucks aline. The six—year-o11 flect would cost

US $9000 rer unit for the six vears, which woull work ut bt about

US 31300 per year. Tf held fr ten yoars, the annual vehicle eost would
come down t US 31000, The financial decisisn ns to which would be better

would depend upon the relative cests »f kecping the twdy fleets in repair
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and, to a lesser degree, up~n fuel czsts, Lecause reprirs would reduce

fuel c¢osts when fewer motoss were overhauled or roplaoced.

T4 Most import-nt to this study is the foet that roprir oosts are basically
labour costs, ifre tann holf the cost of -~ resair 1s labour cost, This
works to lavour now trucks in the United Sttes »nd Lther high-labour-cost
countrics, an'! ¢, r~vour uscd trucks in countries with lower labour costs,
However, it shoull be koot in mind that c¢ven in the United States the

average truck e 1s over cight venrs,

75 This cumprrieon does ot ineclude the factors mentioncd above that
tond to mnke trucks obsolote, such as better ronds, more liberal road
’ Y

laws regarding spceds ond axle loads, more cfficicnt vchicles,

6. However, in o developing oountry whose road network is still inadequate,
the vehicles suital b it e2uld alsy be ~ numbor »f yoars older than in a
country with morc modern roads.  There is no point in purchasinge o truck

that can be operated st A0 miles per hour for use Hn ruads that limit safe
truck passage ty Y5 mires vor asure In faet, an over-powerced truck is not
only n finnncial wastc, but its extra enginc weiyght constitutes 2 non-paying
load. .in under.- orged engine runs c¢>ld and is subject t sludging and
excessive wenr., L[5 is desirable t9 have about 10t 20 ner cent extra
ongine pouwer -5 o reserve, hut more than that is undesirable and should

be nvoided,

77« The previous comparis.n hetween 3 two-vear-,1d fleet and a six-year-old
one demhnstrated that the annual vehicle costs alone woulld be (starting with
a US $1000C truck) US #2000 per yanr ~nd US '1200 reospectively. The resale
value of the six-yenr-old truck is roughly nc tenth that of the new truck,
or US 31000, If i% is assumed 1h-t the six-ycnr-:11 truck is jpurchnscd ot
U8 31000 n~nd cperates fHr ten rears, the oost per truck per year would drop
dramnatically t» bur US $10C per truck., This is why fleets that are not
forced by competition to reclucze the number >f Irivers, for inst-ance, nnd
that have trucks well suitcd to their necede, eontinue t. operate them for
ten and more years., Onecc the shine hns vorn <ff ~ uscd truck, ~=nl the rnarts
have bcgun to wenr, 1Y mnkes little difference whether the truck is five

years old ~r ten years ~ld if 1t is maintnined oroperly,

78, It shoull be noted that there are definite time »r mileage periods

that are important: such as before or after an cngine has been replaced;
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bef re or after the vehicle has boen repalred or ~ficer inst-allation of

now tircs, “vcr the long run, howcver, therc is little dAiffercncc botween

o five-ycr-014 truck and - veni=ycor=-1d me of the sonie remufacture,  This
i n slight cxnggeration, f coursc, tut 1t 13 intoa e ! saphasize the face
that the diffcrence between vehieles is not thoar ey oo £, tut their
actunl condition, T4 is quitc possible £ o ton=vor=vii truck - be in

better condition than ~ five-yoar-11d one,

79« Assuming - particul-w vihicle in o particular well-2cfined and elear-cut
scrvice il imoring ~ccidents al drivers! and meshonies? corelessness, a
vehicle will wear wt al wme definite and prodictaols lines, For exaunple, it
can s8~fely be ~ssumcd that the tires of + | ng=haul truck vill need to he
recapped cvery 100,27 miles, I the engsine us.s e line it will need to
be overhwled r replaced overy 200,020 miless if it is drescl-powered,
overhaul or roplacoment will Lo reauired obout every 300,000 miles,
Nnturally, 28 timc goes ¥y most cvery part will nced reumir or renlace-
ment; indeed, some parts moy neced rerlacement scveral times.  After this
vehiclce hns reached - certnin e, its parts revlacement programme beging
5 repeat itscelf,  Although thers will be -n incrensing reqiirement {or
parts replacement ~s time pooo08 by, repairs tend to stobilize s mewhnt ~nd
do not incrensc Aramnticnlly. 4 kind of level 1s roachedt ad, with proper

maintenance, reonir costs remain fairly level,

80. Repair costs £ . now mt v vehicle differ oousideratly from thosc
of an ~1ld inc. Initinlly, rerqir coste fur » new vehicle are ncgligible,
There may be little r wthinge the first yeary, o row hndrel dollars the
sccond year ani 2 thous-nd r g during the third yoor, The curve Hf re-
pair costs for ~ now vehicle thus rises very rapidly.  This i1s why some
flecet owners mnke o practice f lisp >sing of their trusks -t the end of
the third or fHurth yonr, BRv s Auing, they ~woid 1 o o mplote ~verhnul,
repointing, installation of 2 now engine nd ~ new sct i tires and o on,
For flcets in which the appenrance »f the vehicles is very important and
which have keen competition, high labour costs anl the like, this can he
€ood practice. But nly when the s~vings cxceed the high ecost »f vohicle

replacement.

81, If twd truck flecets ~re compared, "ne oquipyel with new vehicles that

cost US $10000 c~ch ~id the >ther with six-year-o14 nes £ the same typc, and

if the trucks >f buth flects arc operated for ton years, it will be found
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that the vchiele enst per vonr will be US 21300 fsr the first fleet and

US 2100 for the sther one, Obviously, no vehicle remnins nev, 87 all trucks
in both fle ¢s vill roquire some rennirs over the ten-—year perind.  There
will thus te - savias Hf U9 1200 per venr por vehinle in the seeond fleet

thav can be us: 1t finones ndnten—ine sl rannlirs,

82, As an illustratiom, 1t ¢ be estimatel chet the floct Hf older
vehicles will require US 22200 Her vear per vehisle for repairg, The
enst of repairs of the nower vehieles will be far belsw this figure; in- -
decd, the first yoor mov uos fow rovir ¢sts T none At <11, However,
the cost f ro-wirin: the nower v hisles will rise very rapidly; s fast,

indecd, thot, Yy ~tout the fifth ye-r,

1

repair oosts £ the newer vehicles
will appronch th-t Hf the <1lcs mes. Obvisusly, ronnir costs in the older
flect will te Licher than in tho nowor mey ut 2e time passes the difference
will become cver zuallor., A dwo-yenar-d17 trusk is twieo g 14 as A mne-—
year-old e, bat -* the cnd 57 the ton vears the ~e Aifference is only

onc tenth,

XI., A PLAH FOK VEHICULAR TRANSIORTATION IN & DEVRLOPING COUNTRY

83, Tt is ohoun At v thaty whils *hore will e 5o s-vins in maintenance

o
-
-
-

roae

oy

-
S
3

cats with »13ler vehiel s 431 meg

y “he lifferonce is not great

in the 1o me o vll thuo soormg o0 srtivdarly slimiifionnt,

84. However, sae maior fact, romcly, the initital ~ost Hf sctting up the two

s

e Tleot Of new vohicles that eorst US 310000 cach

would cost 1S *19,000,29" £.r 1,700 trucks. . 1,000«truck fleet »f old

fleets wng nat asnsidercd,

vehicles woull oost only ne=tonth Sf +his sam or US +1,000,000, Furthermore,
in the early years, the “1lar flecr woul? requlire more mechanics than would
the newer sme. However, “his is “he very essence O suceessful motor
transportatin,  The easitsl utlay thet would be saved by buying the older
fleet i the early ostallishment ¢ - opaw of nmechanies would be most

degirnatbloe,

85, N. vchiele is more 1opendable than the mechanic who repairs it, No

vehicle e 0 farther than the distance ite avnilable repair parts will

permit it 15 40, In ither vorde, no vehicle is worth ourchasing unless
repair scervice ant peplaconeont rts are availabic., A developing country

that ne yet lacks skilled rerairnen yeeds suth mechonics more than it needs

the vehiecles, This ecanntt he emohagizmedl toa strongly.
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86, A flcet of 514 vchicles with a large, well-trained, competent group
of mechanics and supervisors and 2 large well-couipped overhaul shep is
the basis of ~n ~utomotive industry. From this starting point i entire
nation can be furnished with motor transport. Hden con bo trained in tho
shop to be scent ~ut t, establish wther shopg 1n which nore mea con be
trained, and s: on, Parts oon be rebuilt tor 1oe~l anl netional vehicle
repairs. Smnll parts c~n be manufactured locally for inclusion in the
rebuilt components, and then component parts can be built, and 8) on.

The most important necds are know-how wnd ex cericencce.

87. The fHllowvine are some suidelines for eastablishing a fleet of

vohicles in ~ dcvelnping country:

(a) The fleet must consist »f ~t le~st 1,000 sower units, whether these

ere automobiles, straight trucks Hr tractors.
(b) Bach >f the 1,000 units must be of the same manufacture ond model.
(c) Therc must be ~ 20 per cent inventory »f most spare narts.

(4) There must bc an cven greater inventor of parts for the more frequently
replaced components such ns tircs, storage bntferies, brake linings, nuts

and boltes ~nd thc like.

(e) A complete reonir andl sverhnul shh; must be instlled., This shop
should have its own supply of repair parts -nd it should include cvery-
thing neccssary for complete cngine rebuilding, guch a8 diesel cngine
pump testing nnd calibrating equipment, ~ dynamometer and n crankshaft

grinder.

(f) The shop must be staffed by ~n expericnced crew >f mechrnice, super-
visors, pnrts men and clerks. This group assurcs th> flecet's running
condition and no offort should be spared to find the right men. Un-
trained men con be added later t5 this cadre for training, but at the
beginning the group must be able to Ao 2ll that will be noeeded and hnve
many years »f experience, The nost practical wny to ~chicve this is to
hire an cxpericnced crew even if they must be brought into the country
with their f~milics. This will mcan that the ¢oist rer nman will probably
be from three to five times 1 .¢al labour costs, and perhnos double what
guch men rcccived in their home countries. It must be repented, however,

that there is no other realistic way to run ~ mdtor transport nperation.
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To makc certain that the men hired have cxperience with the vchicles

purchascd, they can be hired possibly from shops that usc this cquipment.
The man in chrrge ~f mnintcnance ie a field cngincer and his salary mat
refloct this; 1t shouldl amount ¢ 2t least US . 20000 per ye~r. Top men
in the United States ~re gmetting US 315000 t+ 18 525000 fHr the same job,

(g) Therc are scveral ways i which vehicles can be vurchascd in practieal
numbors., Operat rs f l-rpe fleets mny be cuntactod and arrangements and
agrecments made i1n ~dvance 8> that, when such 1 fleet replaces its vehicles,
the 51d vehicles can be jurchascd a8 a group at ~ better price than by
individual purchase. Companics ongaged in lcasing flects can also be

contacted.

(h) Onc advant:ge ~f purchasing a group of used vehicles from a floet is
that the parts kept by the operator for repairs can be purchased at the
some time, It may n~ls> be possible to hire a fow men whoy are particularly

oxperionced in servicing that type »f vchicle.

88, It sh.uld be possible to purchase 1,000 trucks for US J1,000,000,
Anothor US 3500,000 will be required to construct ~nd equip a roepair shop
and garage. One thousand vehicles will require 2 repair crew of 100 to
150 men. It is suggested that the larger number be hired at first, and

that the crew bs later reduced 18 cxpericnce grows,

89. A flcet ‘f new trucks might cost US $10,000,000. A repnir shop and
garage will still be ncedel, even if the vchicles are to be replaced at
the end of thrce r four yerrs, and ~ crew >f 50 t5 100 men will be nceded.
The maintenance savines would result from the smaller crew and repair shop.
It is doubtful whethor the difference between the compicte shop and an
average shop (for a fleet Hf 1,000 units) would be more than US 3250,000.
At most, the differcnce betweer n new fleet and shopd ~nd an Hld fleet and
shop would be almost US 38,000,000,

90. Most important, the old fleet would yrovide the opportunity to teach
and to learn, which will be more important to the developing country than

the savings in capital outlay.
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XII. CONCLISION

91. The sed motor vehicle can offer its purchaser transportation at a
bargain price, tut onlr in snecial circumstances and onl: wihen the purchaser
is full: prepared and evuipped to deal with it Otherwise the used

vehicle will be a financial trap, fraught with problems, disappointments

and excessive costs,









