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Second-hand Automotive Equipment

With Cpecial Reference to Use in

Developing Countri-s

Foreword

The uzed venisle oifers ius pur~hascr transportaiion at a bargain price,
but or.iy in speciul circumct. -:cs esud coni; when tae purchaser is fully prepared
and equipped to deal with tiie used vehicle. All others will find the used
vehicle a financial trap, fraught with problems, disappointments and excessive
costs.

This study rxcmines the financial, maintenance and operationsl factors

involved in the -mirchase and oreretion of both new and used vehicles.

Introduction

What {8 a used ve:izle?

The plirase "used vchiel: nas miay roatiinee end shedes. of meaning to the
people involved in the motor t unsportati..i indusiry. Therefore, beforc one
can discuss the used vehicle and its applications and probleme, the term should
be clari“ied.

A usad veliicle is generally considered to be any vekicle -- from a two-
wheel motorzycle ci. up to a muliiaxle truck train that is sold for the seccnd
time. So long &8 tae manufacturer of the vehicle, his distributor, wholesaler
or dealer possess the vehicle, and it has not been used -- although it may have
been driven for a considersble distence, the industry considers the vehicle

new. Should one dealer sell the vehicle to another dealer, the vehicle is
s5till considered new.




The vehicle becomes used when a customer, meaning any individuel or
eompany, purchases the vehicle with plans to actually operate the vehicle.
Technically, so far as the industry is concerned, the vehicle becomeg used on
the day the dealer sells it. This is a very important point, for it indicates
that 2 uec-1 vouic o mey be in any state and conditicn from a few miles and &
few duys to Lundveds of thousands of miles end years of opcration, and still
pear the same simple designation: used vshicle. The temm "used vehicle" is
then very bronad, £nd in ohie senre, almost meaningless so far as its use as a
yardstick 7.+ i eating the renaining 177 and volue of a truck or autcmobile
i ~on_er o, Vowever, es ool be ehows, the - ~rellevion itself serves to
make ine selling rrice of uno cutomobiles far lcver than it should be when .)|

|
meansured by the expected life remaining in the car being sold.

A practicel defirvition of “uscd vehicle".

Ter the puvscre ¢i vhis discucsion, #11 vehicles shall be marked by their
years of secrvice. A vehicle that has just been purchesed and put to work shall
be dc-iganved e “oing ess tion one year old. A veliicle that has been

operated more tica one yeer sat lees than two shall be called one year old, and

so on.

The selling price o a v ¢ vehicle,

Me price &t waleh o us” wehicole i ~01d depencs upon meny factors.
Obviously, iviie aoual wroret .02 tzetore e cuerative. The eagerness of the ‘

purchaser to acquire, the eagerncss of te seller to dispose, or his reluctance
to dispose. These factcrs are very similar to those that operate in any

pavket olace in arv coumodity, 11 ovev in2 world, i.e., supply and demand.
However, e und cen.ole is giject to meny factors beyond and to a great
extent above su,.p.y and demand, although, as will be ceen, these play a very
important part in the final determination of the sale price of a used

vehicle.
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Automobiles

General price determination, automobilles.

Considering the automobile exclusively for the moment, the factors that
eontrol end «3tab’ish tiue selling price of a used car are the following:

“na ovigdlnat eale vrice of the automohile.

Tae uanutacturer of the automobile,

The age of the autnrmobile measured from the date the model was first
accounced, not n-esserily tue exact aat. on weuth the vehicle was purchased
from the de.ler.  {For cimvi=, & 1200 }..r %, &~ unc-d to the public December
1952, but actus o pererrcec L« cember 1970, we.. be considered a full one
year old if it scre offered f.r resale in the game monih of December 1960;
the 19(1's would be on display, and the 1960 Ford would be last year's model).

fhe apreavrance of the an'onobile,

Tae time <™ ne y o the vehicle wae offered for sale.

The tyve o «utor.! le, large, smalli, stetion wegon, etc.

Tne mechas L L oo itior Of thne vehicle,

Fach of Li-s0 foetors veries with time, place, country, make of car,
model, changing public tacte and manufacturer popuiarity, and so on.

The oricin-i saln r:lne ~° the autumobile,

It woulid appear luc* the Ligher the origisa! prie paid for the auto-
mobila, the cresnter 4tr regn:  vice, T.' 0 ig nob trie over the life of all
sutomciiles. For a few makes it holds true for their sntire lifetime. For
other expensive cers it holds true for a year or two but then acts as a
deriment n:d the-e cars end up as being less desirable than cars originally
lower in piice Ly ha'( or more. Tne rescie price of soue maxes of cars falls
off very rap:<.;. Other mekas hold up exceliently.

The rule of thumb in the United States (but not in other countries,
slthough the general trend is very similar and grows more and more like the
United States as that cointry grows in material comfort and the number of 1its
sutomobiles) is: an auto drops in price by one third after one model year




one fourth more the following year, one fifth by the end of the third year,
one sixth the next year, one seventh the next year, and so on.

Countries in which it is difficult to purchase autos, becausce of high
import dutie3 ancl other reasons, do not follow this abrupt drop-off in value,
but fllet a nore sracuch scale.

Ihe 10a.-3n for the great drop in price during the first year is, of
course, hwaan vanity. The general public, in the United States perhapsa to the
greatest axtout, “-a ioen onrditioned to look uTon a new car every year as 8
sign of Yo- i =y v venlih. Ui conditievw oY th2 car uc¢ the end of one year,
its ar-ezi-".ve, “rrousctul Lite, its acta .. con. : rism to the new model, all
have 1o bewsng wion the dr¢, .a price ol one third in the first year.
Assuming that the average new car is driven no more than all other cars -- ou
an average, mome 10,000 miles, a one year old car is in better mechanical
coraiisn in & 1. wmher of ways than a brand new car. Most engines are not
fully broker ir -witil tie:y reach i0 or 20,000 miles; until this point is
reacl; ' coi ewar v o, or iat rilege is not realized. When one acds to this
the fo:o tlrs tl. overoge niv o.r today ic good for about 100,0C0 miles
without engine overhaul cor replacement (although other parts will have to be

replaccd) the financial wasi: of th:z new-car-a-yesr habit becomes obvious.

Price drop scned. le 'y ne'.2 of car.

™2 price divp sche'ule i+ (lffereat for dit{-rent makes of cars. In
generel the top luxury cars such as the Be.tley, Rolls, ¥errari, and others
in that group tead to hold their prices very well, dropping gradually. The
excepticn here are the cars thet have sone special and expensive equipment.
Perhaps eneclial omholstery; anc . tress lines her Folls wiih wolf skins, or the
like. ™.28e &o- il items neuaily heve little or no reiale velue.

The middle luxury group which includes the lercedes, the Lincoln, the
cedillac and such drop very rapidly with the years, far more rapidly than do
their less luxuricus siblings. The reason being that the middle group appeal

most to the very group thet is most comscious of the new models.
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The very wealthy purchase for keeps, the upper middle income group
purchase for display, seeking to appear more wealthy than they really

are. Still another factor that depreciates these cars very rapidly is

the fact thnt purts are very expensive, and despite glowing sales messages,
these cars wear cut and nresk down almost es often as their less costly
sisters do. To put it in numbers, a $7,000 Lincoln does not last
two-and-a-half times longer than a $2,000 Ford.

The lcver prizel surspohiles, the Foris, the Chevrolets, Austins,
Fiats, and 2 ¢, suffer no more tran th: .suz. onnual price drop given at
the Yoginning of "his sgecti.r. Among th-ue ca.., those with special equipument,
automatic trancwissions, air-conditioning, etc., also tend to drop more
rapidly than their plainer, simpler cousins.

In general, the lower the initial price, the plainer, the more
utilitarian the v:hicle, the slower its price drops with the passage of
yeors.

Some typi~:) prices: A 1965 Cadillac, L-door sedan "Calais" model
costs $5,liulr. A 1955 Cadillac costs $2L5. A 1965 Lincoln Continental
costs $6,798. A 1961 Lincoln Continental costs $1,945; in four years
this car's valve on the ~ar'~t-dace dropoed $4,000.

A 1965 6-cyiinces Ford “iudcon" sold for {2,0357. A 1962 Ford "Falcon"
sold for §$510.

A 1965 Plymouth "valiant", 6-cylirdeic, l-door sedan sold for
$2,050. A 1952 "valiant", Y-door scld for $395.

The anpecrerice of the autamobile.

So fec ss ‘12 general us-d car buying public is concerned, the

appearance of the vehicle is far more important than the mechanical
condition, and in scme instances then the actual or model age of the
automobile. The only group not particularly interested in the outside
aspect of the vehicle is a very amall group of car buyers that purchase
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on mechanical condition alone. Even this group is somewnat influenced
by appearance because frequently the outside of the car is indicative of
its mechanical inside.

Tn general tha arpearance of a used sutomobile tends to depress
the rezale value of the car far faster then its mechanical condition and
equally as fast as its age.

The time of ycar thz veli-le is offerel {or sale.

The s asocn. date ¢n whii~a the used vohicls i offered or sought
inflvonces the rusaral indivi<nal buying public considerably. The point
of highest price asked and rcceived is the Fourth of July. Prices taper
off after this point to a low just at the time new plates are required --
January. This point is approximately the saue as the time that new car

-
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models are put on the market. However, the tendency is to push the nevw
cars ahead of ti:a firat of the new year. The difference between the price

of & used car o january 1 and July 1 can be ten to twenty per cent.
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Type of vehicle.

In general the prices of used ~ars by cifferent types, 2-door, 4-door,
sedanc, station wagons, atec., follcvs the originel price line with oune
variation. The price of used statiin wugons holds up better than the rest
pecause the station wagon it often used Ly smal’. buasinessmen, and because ‘\“ '
the station wagon is often desired as a second car. It can be used for
hauling things conveniently, whereas the 2-door and the sedan cannot.
It is more desiranle because it is more useful.

The mechanical condition of the vehicle.

Again the mechanical condition of the vehicle like many of the other
price-affecting factors mentioned, does not follow logic, but follows the
buying public's fancy.




Every used car purchaser wants & perfect vehicle. Unfortunately,

very, very few used car buyers -- excluding the prcfessicnal purchaser --
have the slightest idea of how to test and evaluate a uged car. If the

' car is not noiey, if the car displays more power in relation to its veight

than the buyer is accustomed to, if the car goes through its gears without
trouble and makes no smoke nor loses water, the car is considered satis-
fuctory. Many take their vehicles to their mechanics for an evaluation.
His examination is somewhat better, but ctill fer from perfect.

In fact, ihe averege machanic is so iacompetent that, as a group,
they are, after venity, the s:cond single greaiest cause of new car
purchasing. Many people buy a new car every year just to keep out of
their clutches.

There are many reasons for the incumpetence of the average mechanic,
and one big reascn is the very group he desls with: the motcring publiec.
A good mechanic is a field engineer, worth in the United States eight to
ten thousand doi’ars per year. Few companies pay this rate, and few
motorists will pay the 10 or 15 dollars per hour necessary to keep a man
of this caliber working in a well equipped shop. Instead the average car
owner takes his repairs to the cheapest -- al the moment -- mechanic he
can find.

One direct result of this situation is the sudden growth of giant
diagnostic centres constructed and operated by the large oil compenies
at which a motorist can have his car tested -- but no repaired -- for eight
tc ten dollars. He is told exactly what is wrong, and then he can go and
have the work done el.sevhere. Some centres have local repair facilities.

Worn vehicles.

So far we have considered svtomobiles from the point of view of false
depreciation or the time element alone. There are, hovever, individuals
and groups that vear out their automobiles well before their cars reack




the bottom of the depreciation curve. These are commercial driver-salesmen
and such, taxi drivers and municipel drivers. Some of the drivers in this
group put 50 to 100,000 miles on their cars in one year. Some burn out
their trors.issions eerrly because they keep the car in second gear much of
the t.we; polic. den and taxi drivers give their cars an overall beating
because they coniinuounly "pusi" their cars (the income of the latter depends
upon their speed). Some cities force taxi owners to drili holes in the
dash-board of tkaly yehicic spolliasg out the word "iixi" to protect the
wnsuspect . v, bt not ¢21 dd>.  The grous of put chasers vho have been
"stues" with cros that ace 1z : older thoi thelr years quickly join the
greup who prefer "new" cars -- at least they know what they are getting.

The relative value of the used automotile.

It can be rrndily seen Trom the foregoing that it is quite possible
by judicious si.uy oi the habits of the auto-buying public and a knowledge
of motor cars 4~ turchace used vehicles at a sclected period in their price/
ege curve tuat oi7ers considerable more transportation than does a nev
vehicle on a dollar-pe’-mile basis. 1In four to five years an automobile
w411 lose an average of 75 to 90 per cent of its original sale value.
Hovever, since the averape au.omobjle is gcod for 100,000 miles and the
aversge dariver gces but 10,000 iiiles per year, by & car's fifth year it
will have half of its useful life remsining, whiie its cost may be but one
tenth. Roughly, in dollar-to-mile analogy -- this is & five-to-one
improvement. If 2 new, 34,000 car will go 100,000 miles and a used
five-year old car costing $4C0 -:i11 go 50,000 miles, the new car mileage
costs 4%.0C per .00 miles, the used car milee.ge costs only $0.80 per
100 miles. ,

This relationship is not exactly true because the one and two-year
old car may go without repairs, while the three and four and five-year
0ld car will not. B '




Trucks

The used truck.
A aémev‘ne.t s'nilar situation as for automobiles exists for used trucks.

However, <l.e facior of ramman vanity operstes far less strongly with trucks
than it does with motor cars. The general rule of depreciation for trucks
is one-fourth the first year, one-fifth the second year, one-sixth the
third year, one-r:venth *he *ourth year, and so <. until the truck reaches
a level teoow wii:lh ite sale ;vice never «ps £d long a8 it is sble to
opera‘e or can u> sepaired.

However, there are other lactors at work in the truck field that operate
to reduce the price of a used truck beyond what its loss of renaining
operating life would werrant.

Automobiles hocame obsolescent artificielly. The manufacturers put
out new models cnch year and their sales efforts are in effect condemnations
of exicting mod' 3. The actu:l change in autonobile efficiency, carrying
capacity, serety, comfort and dependability does increase each year -- but
nd as fast as the dollar drop in resale value of the car goes down.
Mechanical improvements come £1owly. The big change in braking was some
30 to 35 years ago whaa tne noecaulic brase was intrcduced. The only
major change since then hus Leen the int>oduction, slowly, of disc brakes.
The only change in transmissic i was the introduction of the automatic ,
transmission after World War II. It is not superior to manual shifting,
except in special applications, merely more convenient. The introduction
of the alternator ‘s a definite improvement, but not a vital one.

Transistorized ignition is another exemple; it is iryortant to high speed
engines (racing engines). T the average motorist it offers somevhat
better cold weather starting and somewhat improved efficiency (indirectly).
On the other hand, ninety-nine mechanics out of one hundred have not the
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slightest idea of how to repair a transistorized ignition system and many
manufacturers provide plugs so that in an emergency the ignition can be
returned to standard.

The s.rw slov but definite improvements in efficiency are constantly
beins made in tyvoks; the future holds promises of some big changes,
but these are still years off. However, tiucks are being constantly made
obsolete b, changes in road laws, improvements in roads, changes in
packaging, .acrcorins in drviver's salaries -ad, in the free world, comstant

campetitisr jor Li3lnzes betw . n truckers cud trucking companies.

The effect o roed and road-le changes upon the resale price
of used trucks.
When a country irmproves a major road, or any road, s$o &s to permit
footer movement cf vehiclea over that road, that country acts to reduce
the number of v.hicles required in that area. Vhen a country acts to increase
the soeeds permi s ble over iis roads, or acts to permit greater axle
loading of vchicl.s ot ivs ruacs, that country acts to reduce the nuhber
of vehicles the transportationindustry in that country requires. This is
being constantly done in all the countries throughout the world, in varying
degrees.
Obviously when top speed is increesed, say by ten per cent, vehicles “
capable of operating ten per cent faster car maie their trips in roughly
ten per cent less time; thus ten per cent fewer vehicles are required.
The same holds true when permissible loads are increased. Ten per cent
may not appear to be a large factor, but thie figure cuts right across
most cocsts. Not cnly are ten per cent fewer vehicles needed, tut ten per
cent less fuel, fewer drivers, fewer mechanics, fewer spere parts, less
capital investment, insurance, gerage space, and #0 on.
It can be readily seen then that as the roads of the world improve,
as greater speeds and heavier loads are permitted, groups of vehicles




vill be tekem from service despite cheir remaining life, and replaced by
vehicles carable of jreuter speeds and groater lceds. These wre the facts
of free enterprise, and this is wuat is continuously happering 211 cver the
world to varying degrees.

Vehicle obectesconse.

Existing vehiclcs are not mace obsolete by mechanical improvements
nearly as fast as by the forementioned road conditions and road-laws.
Mechanical improvements in all fields of vehicular transportation are at
work constantly, but the day by day effect is negligible, and the yearly
result ncticeable in certain fleets only, over long periods of time end
in limited aress at any given time,

One recason is the nature of technological advance. An inventor
develops e concept. A manufacturer carries the concept on into the develop-
ment stege -- with reluctance. Actually, manufacturers develop new products
from necessity only. If they do not, their competitors will. Therefore
they must. The switch of & nev product from development to manufacture
is a slow, painful, deangerous end highly expensive etep. For one, the
public has to be preparcd for the change. For another the field crew-
mechanics, users, etc., must also be prepared for the change. In addition,
there is design, tooling, menufacturing, and last but not least, the
nev idea or product must pass actual trial by use. There are dozens of
inventions and improvements that come readily to mind which were brought
out with great: expense and fanfare, but which died ignominously - meny
through no fault of their own. Chrysler's uni-freme car coupled with its
air-flow design -- two basic and accepted principles of auto and truck
design today -- were almost the ruination of the company when produced
in volune back in 1935. Free-wheeling is another idea that never made it,




e 1% -

but this one wos not a good one. The air-filled rubber bumper, still touted
every now and sgain, and an lmportant life-saver as it acts to drastically
relice the jmnact of & crush -- has never boen accepted, it is ug' [ compered
to the chrome-sizel bLwnper.

Currant irrentic s under development and [ield test include the turbine
et -ine, the differen-"tl 4 25el engine, the Werlel rotary engine vsed in
some carn,;. Those, eccoraing to thelir nanufectarers, will not be in general
manufacture for many years to come although they have passed the teating in .5\
the lsboratory stage and are now awaiting field triuls and public acceptance.

The life ¢© & vohitele.

It can be -teiec vithe .t fear of contraciction, that a vehicle can be
operated Tor as long as ite owner wishes to operate it. There are ERF's that
heve been in ¢ mstent commercial use for 25 years. There are Mack's in use
for equal reriods of trine, and so ~a1. Unlike living creatures, a vehicle
t-s no fixed life spuy, it has par s thet wear but which can be replaced.
From the ocractical point of view, ‘he life of a vehicle can be said to be
over wh.t it Is no loager finencially advantageous to its owner to continue to
repair 1t.

1213 Y8 un. a slmnle decision, nor cen sny such decision be epplicable ‘
to &"2 1¢-izles in all services in all parts of the world. Each type of
veniciec wrers at a diflerent rate, each type of service affects the sae
vehicle differently, much denends upon the driver, the maintenance or lack

of maintenance hestowed upon the vehicle.

Rovehly, the average p.easure car can be operated with its original
encine, ©-.agriscion (if manual) and rear end for 100,000 miles or so -- if
care is used. This would include five or more sets of tyres, thiee to five
batteries, three or four mufflers, exhaust pipes, point adjustment and perhaps
replecemsnt every 10-15,000 miles, four to eight sets of brakes (shows) a
cauny lete front-cnd overhaul at least once and a complete transmission over-
heul at leest once if an automatic transmission is used. These would be the




minimum repairs that could be expected if the vehicle were nct used ac a taxi,

were not confinxd to fagt city driving, nor limited to slow-:speed drivinug such
es crulsing as a police car, and were not haniled by & bad drivzr, nor care-
leccly lubricat~d. A bad driver, lack of mairtenance, etc. coulc rasily
douile, triple a-1 qu.iruple these repairs.

The life ¢, & truck d-pends upon much the same factors, its work, its
load, its engine, driver snd maintinance. A truck with a gasoline engine
could be expected to go 4,000 to 55,000 miles without engine replacement or
complete overhaul when engngsed in hcuse Lo house, or 50 called "retail"
delivery work. When used for city delivery work, lorger runs between stops
and less shifting thrcugh tiie gears, the seme truck might go 75,000 niles with
the same gascliue engine. Used for city to city work, long hauls with few
stops, the same truck will easily go more than 100,000 miles, and with special
care even 200,000 mil~n with the seme engine. With the diesel engine, the
vehicle could easily .uuble and trinle these figures.

On retail delivery it is not unusual to replace a transmission every
20,000 to 30,000 miles -~ depeniing upon the driver, brakes every 10,000
miles, again depending upon the driver. Wholesale delivery, meaning fewer
Stops per working dey, would permit the vehicle to go further without
repairs. And, over-the-rcad .ork, city to city, would give even more life.
Trencmissions on road trucks can be expected to go 300,000 to 400,000 miles
between overhauls. Tyre life is also greater when the driving is constant
and the road is smooth and straight. An over-the-roed iruck can be expected
to run 100,000 miles on onc set of tyres, and several hundred more if the
tyres are recapped. A retail delivery truck is lucky if it gets 20,000 miles
before requiring its tyres to be recapped.

Truck maintenance.

All in all, the total cost of meintenance, on the average, for all
United States truckers runs to about 10 per cent of their total income.
Maintenance includes repairs, perts, labourm lubricetion, inspections, washing
and painting. The exact sum varies with different fleets, differeni types of
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loads end work, but the figure is useful as a typicai cost fipgure. This
fizure was determined by a study conducted by the American Trucking Associa-
tions, 1923 to 196:.

Typicel miintenace figures.

Diesel pororad trectors engaged in line hauls, long distance bhouling,
vev.ired ovadr, of .3 kin? or apother once tv.ry 1,758 miles, or every six
calender deys. Engines werc the mest expensive compenent to maintain: one
third of the totael repair cost. Engines required repair every 13,000 miles,
or once every seven and hali[ weeks.

Roat failuires in the ficets studied amouated to about one per vehicle
for each two viirs ol vohicle operation. (1+ should be noted that these
figures are representative of vehicles with an average age of six to eight
yearzs).

At a labour ratc <f $4.70 per hour, direct labour charges amcunted t»o
$c.65 pe= mile of opi.~ tion. .

Sixt-r-six carrlers were studied. Of the repairs encountered by these
groups, 5O per cent were conducted in their own shops. All of the carriers
surveyed were successful finenciaily and all displayed an above average
degree of self-sufficliency.

Ty t-al succeasful fleets.

For a number of years, “"Fleet Owner" & McGraw-Hill publication has been
conducting & yearly competition smong fleets to determine which 20 fleets
(20 truck fleets and 30 bus fleets) were the best managed and directed during
the year ccncerned. One winning rleet is Adley (New Haven, Connecticut).
During tha year of interest, Adley's vehicles did more than 20 million miles
of city and inter-city hauling and opersted a total of 652 power units
(tractors or self-powered trucks). Of this group of vehicles Mley had
90 trucks between six to ten years of age, 90 trucks over ten years of age
and 79 tractors between six and ten years of age. Other vehicles were newer.
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To mainta‘n this fleet they employed a crew of some 65 mechr»i~s, or ore
mechanic for ~very 9.4 vehicles, of 1lh.' man hours of work fr ayery 1,000
vehicle miles.

In the some pericd, Indian Head Truck lincs operated L0 t . 'iors less
than twe year: cld =7 100 tractors age?! belween two and {ive .- rs. A few
nigcellancouc .wits brou~.l the compary's toicl number of rowe> itits tc

151, whi-h di¢ 7,870,000 miles. I.s cuow of mechanics numberod e proximetely
22, averaging only 6.3 vehicles per mechanic, and 18.7 men hours of work for
every 1,000 vehicle wmiles.
in the year followir, H.P.Hood and Sons, operated come 2,000 power

units of whicd 588 veore cix to tea years old, and 715 ten years or older;
1,300 units wer. 8ix or more yeers old. The balance were newer vehicles.
Roughly, this company needed only 225 mechanics for 1,000 miles of vehicle
operati . for every 17.8 hours of mechanics lehour, and requirirg but one

nen for every 11.8 ,enicles. Tuizl fleel mileage was in excess of 21 milliom
niles.

Who uses used vehicles.

The suprising, perhaps, ancwer to this quastion is -- almost everyone.
Tre Uni'ed Stetes, hcme of the new motcr car and brand new truck -- has
trucks on its roads today tanst average (1963) 8.07 years in sag=. This is
the average, ..ot the medium. This figure is up from previous years. In
1541 the average truck age was 5.60 ycars. In 1961 the sge was 7.92. In
1962 the figure went up to 7.99 years, 1%3 was 8.07. If we extrapolate we
can salely assune the pr.scnt average age of United States trucks to be

close to nin: years.

In 1941 there were half a million trucks that were eleven years old or
older. In 1963 there were almost I million trucks eleven years or more old,
with 2 million between eight and eleven years, 2 million brtween five and
eight years of age, and about 2-1/4 millien over two year: but under five
years of age.
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A study of the percer.tages of vehicles in use im 1963 vmcovers that
he per-eniage ts hig'er than 7.9 (1 to 2 years of age) and that ne
(b cntuRe o letd than .7 of the teoal. ke, the 1C ,or v . gure,
ir.cludes rll e grovos up to 16 years of ar- and older. For !t .- iatter,
the flgure wos 7.4,  ligures indicate that almcst all irucks a - cperated
ty somece f'oo 3 rs a1 more. On'. 6.2 10 cent of the tru.. - on the
1osd 1u A2 were less tuen ome year (il. There were 87( 000 trucks $a
use 16 years or more in 1967. That is, America, the home of the new
truck, operates more 16 year old vehicles than {t operates one yesr old

vehicl. s,

Average vehicle age cutside the United States.

The wverage vehicle age (trucks) for the United States is eight plus
ycars. T-ere are n: Tigures available for the average age ¢ trucks
outside the United : - :tes, but one can estimats and Jjudge from fleet
reports (Fleet Inter.atiomal, Mcoraw-HEill) sad other sourc:s that the
age of trucks is seversl years greater; at o minimum 10 to 12 years of
age, aud that the average age of automobiles is also & third or mere
greater.

Ty cal used truck prirces.

A 1958 Jecp brought $375. A 195% three-quarter-ton Ford brought
$360. A 1951 l-ton GMC scld for $20C. A 1950 Dodge dump truck sold for
£435. A three-guarter-ton 1950 Ford stake-body truck sold for §88C. A
158 Jeer stut on wagen fo - $105. A 1961 Chevrolet 2-ton for §1,L440.

A 1960 GMC 2-ton truck for §1,175.

In Pngland a 1955 Athinson (gardmer, sidel engine) Ll-seat bus seld
for £575 (Bterling). A 1957 Leyland tipper for £3525. A 1960 Quy 8-wheel
tipper, diesel engine went for £1,600. A 1959 Dedford tipper, T-tem, seld
for 5. A 1956 AES Tractor for &450.




Yehiculey Popuiatjon

In 1963 the wurld total of cars, trucks and tuses o nted 'o
1kt million, of which the Unjted Gtates had 7Y million, Furope *  willien
et the balar > war !'vided smong the other a: as.

In 176N e f 7 e v 158 mtllion for ‘he world, 83 mill! & fer the
Wiited 5 ates and scae 41 mtllicy tor Furipe.

The estimated total world population of vehicles as of the
teginning of 1 6% te reughly 168 millien, a jump of 11.6 million over the
previovus year.

In 1%% A:la had & tetul of [ midlifen vehiclee, Canada, in contras!,
res 5 milijor. vehicics registered in the same period and Cceania riad omly
L million.

As of the begi:.aing of 126% :7rica hai a total of 3.k riliion, Asia
hed 8.8 aillgen, We  'rn Turope Fa1 W€ million, the United States had
86 million, the othe: Americas had 6.4 million, the Comwmrist bluc had
5.9 myY iom.

In sed comparisor te these giganti: numbers, some very large countries
had anc rtill bave but few vehicles. Th: 1965 figure for India is but
657,00C; the 1768 number 1. 632,000, & gain of enly 5,000 urits. This
is far bolov toe worid 10bb to 195 perceniag: gain figure of /.5 per cent.
The Mhili)pines showed 24i,000 in 196k and only 266,000 by 19u5.

Algaris had 269,000 vehicles registered in 1964 amd this group hes
increased to 299,500 by the beginning of 1965. [he Congo had 77,000
tnits in 190l and enly 70,300 in 1965. Monambique hed 51,000 wnits in
19654 and 54,500 by 1968.
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Cogt_Compidere’ irin

i%.e comprrisons that nced to be made between the used and

tho ..ew  ohicle.

Tre initi:l or porchase cost.

Operatine iife cxpectad,

Certoaf rat’ oo fer the | rid expected,

esale valu , if sny.

Idonti al costs (to be ignored).

Cholce of vehicle typ>c availeble in relatiom to service required,
Re lacerert pa.’':.

Sp.oial pootleme.

Th» initial or purchase cost.
Using ‘he rule . © thumbk, it ‘=<5 only four yoArs on the average

for sn autamodile to rop to 1 per cent of ite original retail sale
price. Tt taikes orly six years for s truck to drep to this figure --
in the United States. In other countries the drop is slower.

Uporating life expected.
The 1ife expectency 6. an sutomobile in average private service {4

100,000 riles without ccumplete overhaul. This distamce sy be sxtended

indefinitely if extensive repairs are made. Thus, at the emd of fowr yoars
an auto has 60,000 useful miles of 1ife remaining. T™us a four-year old

~ar will provide transpor.:tiom (ignoring repairs) s little less thea

one-fifth that of & new car. The life of & truck depends greatly wpon {ts
type and service, but the same general rule is operstive because the trucks

that are worked hard, {.e., the retail delivery trucks lese valus mere

Quickly than do the over-the-road vehicles. A six-yoar old truchk, my on

the average be purchased for 10 per cent of its original eset.

i




It will have sbout 40 to 50,000 miles life on its original mctor before
overhaul. But, unlike the passenger car, trucks are completely overhauled

cut glven rew engines several times during their useful life. Sn, cne
cromot state uhnt tte six-year old truck has but 40 per cent of its
useful life riaini. . But even {f tnis were true, the six-year old

|
|
truck offers - ansy 'a! ~n at roughly cne-quarter that of a new truck. l

Cost of operation for the period expected.

Corparing the cosits of operating a new vehicle with a like but
new vericle beings to 1iobt the fact that many of the costs are similar --
driver, tares etc. [he costs that are different include repairs, road
breakdovrs ai: fuel sconory.

Fuel costs favour the new vehicle. MHowever, most new vehicles do not
secure Lhiir best mi . :age until they have been operated a number of miles.
On cars this may be ler 20,000 riies. (n trucks this may be after 10
or 20,000 miles. Fur. efficiency drops rapidly at first, then less
rapidly as the engine wears out. The pistons in the new engine are
relativel, .igh® and act as & load on the engine. As the rings wear out,
the eff>clency of compression falls off, but also as the rings wear out,
their 1~ ~ssure against the _ylinder walls decreases, the spacing increases,
lubrica~ion lncreases and change for the worse decreases. At 30,700 miles
fuel consumption may be noticeably vorse than at 20,000 miles. But at
40,700 and 50,000 miles the change is not quite as noticable.

Moughly, when an eng'.e's efficiency drops by one-third, the engine
is overhuuled. MNovever, vhen a vehicle’s yearly mileage is low, the
savings in fuel ape not offset by a new engine and/or an engine overhaul
and the engine {s not replaced.

Obviously road breskdcwns are more frequent with an old vehicle than

with & new one, but net obvious to those in the trede is the fact that



road breakdowns are a direct reflection of lack of maintenence and
inspecticn, not of a vehicle's age. It is pcssible by modern techniques
Lo pros.ont beacidowns to the point of but one a ycar or two. It is
possible to kiww evictly when an engine will throw a rod, or wi: an
eugine will burn a Learing and so prevent the road breakdown fica
LApOen N,

Cbuious)v, repairs are more frequent, more costly and compiicated
witnh an older vehicle than with a new. However, it is impossible to - o
operate any vehicle, new or old, without some breakiowns and some repairs.

Individacls who are xccustomed to owning their own cars have
cxperioaced | ried: of perfect service from their vehicles. Months and
even yecrs muy g0 by without trouble of any kind, the vehicle needing
ncthing but routine attent!sn. However, it is impossible to drive down
any bus’ public hip'way without seeing a number of vehiclee on the side
of the road for on. reason or aancthcr. When one considers a fleet of
vehicles, one must accept the fact that no group of vehicles, and this
includes the very best that can be made no matter how little used, will
eccape the law of averages. A certain number will always have trouble of
cne kil or another. The diffcrence between a fleet of new vehicles and ‘m_
a fleet of o0ld vehicles is not in the presence or absence of mechenics, *
but only in the number of mechenics needed. And, as has been shown, the
nurmber of mechanics needed depends as much upon the skill and experience
of the mechanics and their supervisors as on the age of the vehicles.

Still ancther reescn why all vehicles must be accompanied by
mechani~g, either public or private, is that vehicles always have
accidents. Trucks and cars go off the road, collide, faill to be filled
with fuel, water, or oil; fail to be driven properly, and so on. If
for no other reason than rcscue, mechsnics must be available for all

vehicles.
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Resale value.

The resale value of both trucks and passenger cars, and of course buses
also, drops most sharply the first few years.Therefore,from thz point of view &
long term investment, from the point of viow of maximum return from the
inves':] dollar, the older vehicle cffers more, and the vshicle held the
longest offers the most.

An automnbile held but one year and operated but one tenth cf its possible
life or mileage and sold at the end of one year costs the purchaser one third
less. If we assume a $10,000 vehicle for ease of computation the ovmership of
one year costs $3.200. Holding the same car ten years brings the annual cost
down to $1,C00.

Identical costs. ‘

Many coste are identical for the nevw vehicle and the used vehicle.
Garaging, '/~shing lubrication, inspection, driving, insurance (depending upon
corparative conditions) recerd keeping, fueling end similar.

Choice of vehicle types.

There is some difference in the choice of vehicles between new and used.
For one, the new vehicle can be‘factory-altered to spocification. For another,
each year brings more models and types then the previcus year oy the same
manufacturer. This is due to the need for more and more specislized vehicles,
and in some degree due to the very volume of business. Manufacturers are
competing and seck to offer different models each with its own special
edventage, real or imagined. However, the difference in choice is not as
great as it would seem. The real decision should be based upon actual
individual needs, the compromise that might be made, and the relative ~osts
involved.

Replacement parts. _ .

Replacement parts for new vehicles are more readi,l.;; available than
replacement parts for old vehicles. However, the co:tT of new replacement
parts can, in certain circumstances, be several times greater than that of
old parts,
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Special problems.

lew vehicles have problems that old vehicles do not. New vehicles
almost always incorporate some new idea or design which must be field tried,
laboratory and proving ground tesis are not equal to actual field tests by
the user. As a result, it is quite possible to 'urchase new vehicles with
"iugs" and troubles that are costly to find and remove. Old vehicles have
the seme troubles; but the troubles in old vchicles have been found and
cured or the vehicle has been removed from the road. For example, the 1955
Plymouth passenger car was constructed with independent front wheel sus-
pension snd hydraulic brekes. Waen the front end on this particular car
wears the play or movement of the wheels up and down is considersably greater
than when the car is new. As a result, this car has & tendency to break
the flexible front brakes lines after going over a seveie bump. Breaking
the hy. ~2ulic lines leaves the car eithout brekes. Mechanics experienced
with thie car always replace the front brake hoses with longer-lcagth
hoses to permit the extra play. low many drivers suddenly found themselves
without h.cakes without any pre-warning when tne car was two or three or
more years old. This particular weskness in design was corrected after

sufficient field experience was gained.

Cost of operation comparison between new and used vehicles.

Assuming that both the new and old vehicle are identical in power,
load capacity and speed, and assuming that both are sufficiently alike
to make driving and road handling similar, the difference in operating
costs between the ew vehicle and the old is fuel, lubricating oil, and
repairs.

It is impractical to operate any fleet of vehicles without a repair
crew if for no other reasons that human error will always bring trouble
to a number of vehicles. Assuming brand new wvehicles alone are employed, it
is financially impractical to replace the vehicles each year; therefore the
vehicles must be kept a number of years and they become used vehicles.

¢
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It can be stated then that all financially practical fleets operate
used vehicles, and further that all financially successful fleets maintain
& crev of mechanics to care for their used vehicles. The difference then
18 one cof degrec; the average between a fleet of vehicles and ancther
fleet of vehinles.

In dollazs and cents the comparison between the cost of maintaining
a fleet of trucks with an average age of two years (replaced at the end
of every two-year period) and a fleet of trucks with an average age of
six years (replaced st the end of each six-year period) would be a compari-
son of the number of mechanics employed, the parts used, the road breakdowns
between the two fleets, and the cost of replacing the two fleets al varying
periocds,

If we used trucks costing $10,000 each for our example, we could
roughly figure that vehicle replacement costs tor the two-year old fleet
would be $4,000 per vehicle for every two years. The two-year old
$10 000- truck hes a resele value of $0,000. This works out to $2,000
per year for the purchase cost for the trucks alone. The six-year fleet
would cost $3,000 for the six years which would work out to ebout $1,300
per year. Held for 10 years, the annual vehicle costs come down to $1,000
per ysar. The financial decisions as to which would be better would
depend upon the relative costs of keeping the two fleets in repair and to
a lesser degree upon fuel costs because repairs would improve fuel costs
every so often when the motors were overhauled or replaced.

Most important to this study is the fact that repeir costs are
basically labour costs -- more than half the cost of a repair is labour.
This works to favour new truchs in the United States and other high labour
cost countries, and to favour used trucks in lower labour cost‘ countrieas.
But it should be kept in mind that even in the United States the average
trucks age is over eight years.
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This comparison does not include the factors mentioned before which
work to meke tru-xs obsolescent: better roeds, more liberal road .aws
regarding axle loads ond speeds, more efficlent vehicles.

linwever, in a developing country, a country whose roads are under par,
the vehicles suited to that country are also a number of years behind.
There is no point im purchasing a 60-mph truck for roads that limit safe
truck specd to 25 mph. In fact, an over-powered truck is not only a
financial waste, the extra eng'ne welght is a non-paying load, and an under-
worked engine runs colid, is subject tu sludging and excessive wear. It is
desirable to have some 10 to 20 per cent more engine as reserve pover, but

more than that is undesirable and to be avoided.

The used-vehicle fleet.

The given comparison between a two-year old fleet and a six-year old
fleet illustrates that the vehicle costs alone would be (starting with a
$10, 000 truck) $2,000 per year and $1,300 per year respectively.

The resale velue cf the six-year old truck is roughly one-tenth that
of the new truck or $1,000. Assume now that one purchases the six-year old
truck at $1,000 and operetes it for 10 years. The cost per truck per year
drops dramatically to $100 per truck per year. This is why flcets that are
not forced to -- by competition -- to reduce the rumber of drivers and have
trucks well suited to their needs continue to c-perate trucks tor 20 and more
years. A used truck is a used truck and once the shine has vorn off and
the parts have begun to wear, it does not make much differcuce whether the
truck is five years old or 10 year:z old, provided it Is main.cliaed.

It should Ye noted that there are definite time or miicage periods
that are important, before or after an engine has been repiaced, before
or after the vehicle has been repaired, new tyres put on, etc. But over the
long run, there is little to distinguish a five-year old truck for an
identical 10 year o0ld truck. This is somewhat of an exaggeratiom, of course,

N g e
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but it is meant to emphasise the fact that the difference between vehicles
ie not their age per se, but their actual condition. It is quite possible

for & 10-year old truck to be in better condition than a five-year old
truck.

Maintenance comparison.

Assuming a particular vehicle in a particular service, well defined
and clear cut, and ignoring accidents, driver and repairman carelessness,
this vehicle will wear out along definite and predictable lines. For
example, if the truck is a long-haul truck we can safely assume that its
tyres will need to be recapped every 100,000 miles. If the engine is
gasolire it will need to be overhauled or replaced every 200,000 miles;
if dlesel, overhaul or replacerent will be about every 300,000 miles, and
80 on. Naturally, as time goes by almost every part will need to be re-
paired cr repliced; some parts may need to be replaced several times.
After this vehicle has reached a certain age, its parts replacement pro-
gramme begins to repeat itself. Although there will be an increasing
requirement for parts replecement as time goes by, repairs tend to become
somewhat stablilized and do not dramatically increase as time goes by. A
kind of plateau is reached, and with proper maintenance costis of repairs
remain fairly level.

Repair costs for a new vehicle differ cousiderably from these of an
old venicle. At first, repair costs for a new vehicle are neglfgible;
there may be little or nothing the first year, a few hundred dollars the
second year, a thousand or so the third year. The curve of repair costs
for & new vehicle rises very quickly. That is why there are fleet owners
who make a practice of dumping their trucks at the end of the third or
fourth year. Doing this they avoid the complete overhaul, the new paint
Job, the new engine and new set of tyres, and 8o on. For those companies
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where appearanc: is very imoortant and which o motivated by ccripatition,
high labour cocts and the like, this is good proctice. Bt L4y sound

only vwhen *the cr.vinge cxceeld the high cost of vehicle replacenent.

Comgr~ing ‘he cont of & ew fleet Lo a used fleet.

Starting wirth vehi~les that cost §',000 when new, and can be purchased
for $1,007 when six o1 so years old, aud operating both groups 10 years, we
come up with tie per ;.ar venicle cost figure of $1,.0C to $.00. It has
bean esta-lish~u that uo velicle remaine new and that Al vehicles require
a minimum number of repairmen nc matter what the vehicle's age may be, and
thus we have an annual per vehicle per year doilar difference of $1,200
with which to maintain and repair the old vehicles.

For the sake of illustration, let us estimate that the old group of
vahicles will require $2,200 per year per vehicle for repairs. The new
vehicle's cost cf repairs will be far below this figure. In fact, the first
year may sae little repair costs at all. However, the cost of repairing
the new vehicles will rise very rapidly -- so fast that by the fifth year
or 80, repair costs for the nev vehicles will be close or approaching that
of the old. Obviously, the old group will cost more than the new, but as
both groups age the differsace will becoms smaller and smaller. A two-year
old child is twice as old as a one year old child. Ten years later the
difference is down to 1C per cent or so.

A Fian for Vehicuar Tysaspogtatics ip & favelopisd CONREX

In the foregoing the cost of maintaining s new fleet versus an ald
fleet were illustrated. It was shown that there are some savings in main-
tensnce costs with the older fleet. The difference is not great and seens
not particularly worthwhile, especially simce there 15 & possibility that
there will be little or mo savings.




However, the foregoing overlooked one malor fact =- the dnitin? cost
of setting up the two fleets. The r.ew-vehicle fleet at $1 1,000 per unit
would cost 10 million dollers for a 1,000-unit rleet. The old f1 et wowld
cest one-tenth this ¢r one million dollars. The older Tleet would require
& larger group of mechanics than the newoer fleet, at rirst. is the
very nasence of successful motor transportati-n. The money that would be
saved by buying the clder fleet would b uscd [or additicnal mechanics
necessary.

No vehicle is more dependable than the mechanic who can repair it.

No vehicle can gu further than the distance its available repair parts will
let it go. In other words, no vehicle is worth purchasing without an
attendant repairman and without replacement parts. A developing :ountry,
having no public repairmen, needs the mechanics more than {t needs the
vehicles. This cannot be emphusized too strongly.

An old fleet of vehicles with a large. well-trained, competent group
of mechanics and supervisors and a large well equipped overhaul shop is the
Pagig of ap sutomotive industry. From this starting point an entire nation
can be furnished with motor tramsport.

Men cen be trained in the shop to be sent out to establish other shops
in which more men can be trained, and se on.

Parts can be rebuilt fo. local and national wehicle rev-irs. Ther
Small parts can be manufactured locally for inclusion im .. rvebuist
components, and then componemt parts can be built, and 86 on. The most
important need is kmow-how and experierce. The first coap.ete overhaul
shop can be the starting point for the entire industry.

Guidelines.

(1) The fleet must consist of at least ome thousamd pcver units --
1t makes no 1ifference whether the urits are sutos, trucks or trecturs.
There must be & minimum of ome thousand units of the same kind in the fleet.

e



(2) Tach ~f th  cie  cusanl taito rust of ‘e amw menitucture
and the (mwae . b ~= 2ok

(i v aoc e a ver oot b sente - or twere o is, Lk,
gur et ol pet o toor e oo least o200 venields

P erc om0 albidonal general poite8 for tae were froquently
replace. ~ouponcats ooohoad Lyres, batteries, brake liningu, nuts and boltes,
and so ¢\,

(5) Acocop woaty cad ¢ erheud shop rust Lo installed, This shop
s'.ould alge have it: oopair o owrta.  The shor e 1 include everything

nccessary for complc * eunnl e rels 3dr s inel ding dissel engline pump
Lests and calibrating cquopnent, a dync .ioret.r, crankashaft grinder, and so on.

(6) The shop must be staffcd by an experienced crew of mechanice,
supervisors, parts men and ~larka., This grovg will make ar break the fleat
and no effort should be spared to find the right men. Untrained men can be
added later tc this group for training, but at the outset the group must
know exactly what it 1s doing and have many years of experience.

The most practical way to achieve this is to hire an experienced crevw
and bring them bodily with families to the country. This will mean that the
cost per man will probably be anywhere from three to five times lccal labour
costs, and perhaps double vhat the treined men received in their home
countries. This wust be repested: there is no other way to run this
operation.

To make certain that the mem hired have experience with the vehicles
purchesed, the men can possibly be hired away from shops utilizing this
equipment.

The man in charge of maintensnce is & field emgineer, and his salary
will refle~t this. It wvill smount to at least $20,000 per year; top men
{n the United States are getting $15,000 to §$25,000 for the sele Job.




(7) There sare a1 rumber of weys in which velicles can be purchased
in practical numbers. large fliets may be contacted and arrang ments and
agreementg made in advance so that when a fleet replaces it: vel.’cles, the
old vehieles can be pur-hased as a grour at « better price thuan by
individual purchasirg. Companies engaged in leasing fleets can alsc be
contacted.

(8) rne advantage to purchesing s group of vehicles from a fleet is
that the parts kept by the fleets for repalrs can alsc be purchased at the
same time. And it may te possitle to hire a few men who are particulariy
experienced on that type of vehicle at the same tine.

(4) It should be possible to purchare 1,0NC trucks for one million
dollars. Ancther hualf million will be required to construct end «quip a
rerair shop and garage. (ne thousand vehicles will require a repair crew
¢f 100 tc 150 men. It is suggested that the greater number be hired at
first, and that later the crew te reduced as experlence grows.

A fleet of new trucks might ccst 1C miliien dellars. A repair saop
and garage will still be nesded; evzn if the vehicles are repleced at the
end of three or four years, a crew of 5C to 100 men will be needed. The
maintenance savings would be in the smaller crew and the smaller repair
shop. It is doubtful that the difference between the comp’cte siop and
an average shop -- for a 1, '00-unit fleet -- would be more “1an $250,0CJ0.
At worst, the difference between the nes flecet and chop a. . the -.d fleet
and shop wculd be almosi eight million dollars,

Most important, the old fleet will provide the opport.uity to lear
that that is more imnortant than even the savings ti:emgelves.
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