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2.      The factors that influence tho resale  price of automobiles and tracks are 

reviewed,  o.e.  type of vohicle,  original price,  manufacturer,  appearance,  mechani- 

cal condition etc.    Changes in road laws,   loading regulations etc.  can make 

trucks obsolete. 
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3. The situation of the socond-hand automotive market in the United States is 

described and information  m the useful life  of cars and trucks is pi vor.    In 

1963,  the average  ape   if the trucks  in use   in the United States was 8.07 years, 

a relatively hiE"h fi^ouv. 

4. Initial and operating costs   x'   now and   ;»ld vehicle floots aro cjnpan 1. 

The considerations  that must be taken int -  account prior to parchase of - fleet 

of vehicles arc discussed. 

5. Emphasis is placed on the need for skilled mechanics,  who ore  indispensable 

for both now and old flucts   if vehicles. 

6. The conclusi ms    ?f this pnper "Te: 

(a) Used vehicles can previde transportation at low cost,  but only under 

special circumstances and   >nl.v if the  purchaser ia prepared and equipped 

to oope with  the  problems presented  by used vehicles. 

(b) In a vehicle fleet, each model should be represented by ?it least 

1,000 units. There sh >ul 3 be -* 20 per cent invent >ry if apare parts. 

The moro fruçpjontly requested parto  should be ot-n... in i-Teater quantity. 

(c) A complete  repair and    verhaul   sh >p rrust. be  installed  and staffed 

with experienced mechanics,   supervisors  etc.     (A fleet   of 1,000 vehicles 

would require  a crow ef approximately  100 num.) 

(d) A wcll-oquippod overhaul uh >p can be the starting point for tho 

ontirc automotive industry of a country. 
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I.    DEFINING A ïî^SP VEHICLE 

I 

1.  The phrase "used vehicle" has many meanings and shades of meaning 

to the peoplo involved in tho motor transportation industry. Therefore, 

before one can discuss tho used vehicle and its applications and probi 

the term should bo clarified. 

eras, 

2. A used vehicle is  generally considered to be any vehicle from a two- 

wheeled motorcycle to a mult i axle  truck train that   is sold for a second 

time.     As  ]ong as   the manufacturer of tho vehicle,   his distributor, whole- 

saler  or dealer possesses  the  vehicle  and it .?:•••        • •   '     a't'iou-h 

it may have been driven for  a considerable distance,   the  industry considers 

tho vehicle now,     Should one dealer sell  to another dealer,   the vehicle  is 

still  considered new. 

3. The vehicle becomes used when any  individual  or company  purchases  it 

with plans   to operate it.    Technically,   as far as  tho  industry   is concerned, 

the vehicle  is considered, as  used on tho day tho dealer noils it.    This  is 

a very  important  point,   for it   indicates that  a used vehicle may  be  in any 

condition and may have  been operated  for only a few miles   and for only a 

few days  to hun-'r a':- 0f   I ho us and s  of miles and many  years   of operation and 

still  bear  tho  oaoo simple designation "used vehicle»'.     The  term vehicle 

is thus  so  broad   a>* to be  nearly  meaningless   as  a yardstick f )r  indicating 

the remaining i i.^   an<"   value  of  a   truck or automobil..;.     However,   as shown 

bo?.ov/,   the   appaila'.; on itself  can make  the selling price  of  a used vehicle 

far lower than   11  should be when me. . uivd against   the  actual  amount of 

potential  usefulness   that   it   -;-vy have when rcsoM. 

4. For the  purposes of this  report,   all vehicles  arc rated by their years 

of service,     A vehicle that  has  just  been purchased  and put  to use is said 

bo bo  less   than one year old;   a vehicle  that has been operated more than one 

year but  less than  L\n  is  said to  be one year old,   and so  on. 

11.     DETir.MINATIO\' 0 F_ TH^ SELLENG PR ICE! 

5. Tho price at which a used vehicle is sold depends upon many factors. 

Obviously,   the usual mark' t  factors prevail:     the eagerness of the purchaser 

to acquire  it and tho relativo  eagerness of the seller to  dispose of it. 

These  factors  arc  the same  as   those  that operate in any commodity market 

anywhere;   that   is,  supply and demand.     However,   the  selling price of a used 

vehicle  is  subject  to many other factors. 



ID/MO. 13/14 
Page 4 

6. The factors that S3t the selling price of a used passenger automobile 

arc the following: 

(a) its original  cost, 

(b) the reputation of  its manufacturer, 

(c) its age  (as measured from the dai-e when the model was first announced 

and not necessarily the exact date  on which it  was first purchased);   for 

example,   a I960 Ford  automobile,   introduced in December 1959 but  actually 

purchased in Decomber I960,  would be considered one year old  if it  were 

offered for resale  in  the same month.    The  1961  models would be on dis- 

play so the  I960 would  be last year's model, 

(d) its  appearance, 

(o)  the  Lime of year  in which  it  is  offered for sale, 

(f) its type   (largo,   small,   station wagon etc.),   and 

(g) its mechanical  condition. 

7, Each of these factors must be considered aß variable,  as each varies 

with time, place,  country,  make and model, changes in public taste and the 

like. 

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

the greater its resale price.    However,   this  in not   true over the  life of all 

automobiles.     For a few kinds this rule holds  true  for their entire lifetime, 

but  for certain expensive  ones  it  holds  true  only  for a year or two,   after 

which age acts  as  a detriment,   and  these  oars  become   less  desirable than 

others that were originally  lower  in prioe by  half or oven more.     The re- 

Sale  prices of some;  kinds  of cars  fall  off very rapidly,  those of other 

makes hold up excellently. 

9, The practice   in the United States   (but not  in other countries,  although 

the general trend  is  very  similar and is   increasingly like the situation in 

the United States  as   the dcvclopir., country  grows  in material comfort  and in 

the number of its  automobiles)   is  that  an automobile 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 noxt year and  so on.     Countries 

in which it  is difficult   to  purchase automobiles,   as because of high import 

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

scale. 
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10. The reason for the groat drop in prioe during the fimt year is,  of 

course,  human vanity.     In the Unitoci States,   the public hae bacn conditioned 

to look upon the  purchase   )f a now car ovrrv  y ar as  a nni   >f luxuiy  .and 

wealth.    The  condition of   the  "-tr  at   the    ni   'i'   .me year,   i4s appearance, 

itß useful remaining life   and   i *"- **  campar*      :   ti   the   ri. w mode]   le-ve no  bearing 

upon the drop  in  price >>f   m<    'hir!  af*>r  .Lh<    first   year.     Aeeumm;;; that   the 

average new car is   inven approximately  10,000 miles,   a one-year-old oar 

is  in bettor mechanical   condì. ti->r    if.  a  n.unr-< r   ¡V ways   than    •  hr-aui  new  one. 

Most engines   are not   fully   brak-ai   in until   in. y  have  been  run  f >r   LO,000 

or 20,000 miles;   until  this   point   it' reached,   optimum power  and fuel  consump- 

tion are not   realized.     '-Then   it   LB considered   that   the  average new car   is 

good for about   100,000 mile" without  an engine overhaul or replacement 

(although certain parts will have  to be replaced),   the financial waste  of 

the new-oar-a-ycar habit becomes  obvious. 

11. The  price-drop schedule   is different  for different mak^ of cars.     In 

general,   the  luxury  cars Buch as   the Bentley,   Rolls  and Ferrari  tend to hold 

their  prices  very well,  dropping them only gradually.    The  exceptions  are 

cars with some special  and expensive equipment.    An example might be that 

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

this usually  have little or no resale  value. 

12. The prices of cars of   the middle  luxury  group,  which  includes the 

Mercedes,  Lincoln and Oadillac,   drop very rapidly with the y oars;   indeed, 

far more rapidly  than do  those of less  luxurious makes.    The reason in 

that they appeal most  to  the group that  is most  conscious  of new models. 

The very wealthy  purchase  new cars less often  than do members of the upper- 

middle   income  group,   many  of whom purchase  for display,  seeking to appear 

more wealthy than they are.    Still another factor for the  very rapid de- 

preciation of  these  cars  is  that   replacement   parts   ^re very  estensivo. 

Furthermore,   despite glowing sales messages,   cars such as  these wear out 

and break down almost  as often as other   and  los3 costly ones.    To  put  it 

in figures,   a   TS $7000 Lincoln docs not  last  two and a half times  longer 

than a US $2000 Ford. 

13. Lower-priced automobiles such as Fords,   Chevrolcts,  Austins  and Fiats, 

suffer no more  than the usual  annual price drop given at  the beginning of 

this section.     However,  with these cars,  the   prices of those with special 

equipment such as automatic transmission and air conditioning also tend to 
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drop more rapidly thin plainer, ¿iaplor otitt.    In fontralj the lorn* iti 

initial price and the plainer and more utilitarian it i»f  th# Wire slowly j 

it» price drops over the; years. 

14. 3o"ic  typical   prices are the following!     In 1965,  a nçv Cadillac four- 

door sedan   (Cai-...- nodol)  cost  'JS $5144,     and a 1955 Cadillac cost US $245? \ 

a now Linculn U.ontinont-1  cost US  $6798,   and  a 1961  Lincoln Continental cost J 

US 31945  (in four y e are this cir's market value dropped 'IS  $4000);   a now 

six-cylinder  Ford   Falcon  sold for US  SfCP,7,   arid  a 19&2 Ford  Falcon for 

U3 $510;   a new Plymouth Valiant,   sjx-cylindor,   four-door scda-i sold For 

US 32050,   and      VU.   fo j-door Valiant   for Uí>  "395. 

15. The u0ed-ir1r-bu.vi.ntf public  is  generally concerned with  the  appcaranco j 

of tho vehicle  far r.i »re than <:i.th i'     ..«»..'.¡hfuiccú rendition and,  in somu inst&na»«,   j 

more than wUh   the   actual  or model   age  of  the  automobile.     Tho  only group j 

of buyors  thai   is  rie *,   particular!,    interested in the  -ppearanoo  of a vehicle 

iß a very 3mall  f-rou¡   of car  buyers who  purchase for mechanical  condition 

alone.    Even t'-i.s  group it' somewhat  influenced hy appearance,   beoause the 

outside of  the cir  in  frequently  indicative of its mechanical  condition. 

In general,   tho   poor appearance of  a used automobile tends  to depress  its 

rosalo value fu- more rapidly  than  its mechanical deficiencies  and equally 

as rapidly as  its  afe, 

16. The season  in which tho need vehicle  is offered or sought   influences 

the buying public  considerably.    The  point of highest  price  asked and re- 

ceived in the United Stater,  is the   V/rth of Jul;.-  national  holiday.     Prices 

taper off after  this  point  t ^ a low at  the time when now registration platos 

aro required in Janu-vry.    This low point  occurs at nearly the same  time that 

now car models  K^ono  avvi . .V"^     :"ov:ovc:?7  V.o   «c.den&y ia to try to 

sell as many  of  the  new-model cars  as  possible before the new year begins. 

The price of a used car on January 1,   can bo 10 to  ¡?0 per cent  lower than 

it was on the  preceding July 1. 

17. In general,   the  price of used cars  follows the original   price lino, 

except that  the  prices of used station wagons holds up better  than those 

of other models  because this  typo of vehicle  is widely used by  small business- 

men,  and because  the  station wagon is  often desired as  a second  car for 

private uso.     It  can bo used conveniently for hauling goods,  whereas sedans 

cannot. 
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18. Like many    >f  t.íi.-     : her  factors mentioned  ih a"*   affect  it» price,   the 

mechanical   cmditj *K   >f a used vehicle docs h-i   follow  lo^ir  tut rather 

the  fancy  oí'  th>    bu^inr  /iddi e.     Cv^ry   .<sed-eor  purchaser wonts  -\  perfoct 

vehicle.     Unfortunately,   however,   very few Miyors,   other  ' han  professional 

dealers,  hive   m,v real  knowledge of how to tost  and evaluate    . used oar. 

If it  is not  noisy,   if  it displays more power  in  retati >n t     ite weight 

than the  purchaser is  oocustonicd to,   if its ^-JE operate smoothly,   \f •hero 

ie no smoke from  the  exhaust  and the radiator docs trot   bak,   the oar  ID 

considered satisfactory.    Many  privato buy ore  1 ake the  vehicle  to  a mechanic 

for an evaluation.     His  examination  is likely   to be somewhat   bettor but  etili 

for from perfect.     In  fact,   it  can bo said tint   th."  i ncompetoiioc of  the 

average  automobile mechanic   is so  great  that,   affer vanity,  mechanics  aa  0 

group, are the preater;t cause  of nf-v car rnirohaeinf.    Many ppoplo buy % new e«r 

every year  just   to  avoid dealings with thorn. 

19. The motoring- public  itself is  largely tj blame for the incompetence of 

the  average mechanic   tint serves  it.     A good mechanic   is  a field engineer, 

worth in the United States US  IfiOOO  to US  $10000 per year.     Few repair shops 

pay this rate,   and  few motorists are willing to  pay   the US $10  to tJÏÎ  Sìr)  per 

hour necessary   to keep ¡30 well qualified a man working' in a well-equipped 

shop.     Instead,   the  average  car owner takes his  car t >  the cheapent  mechanic 

he con find at   the moment. 

20. One direct  result  of this situation  is the  sudden ^r>wth of ¿riant 

automotive diagnostic  centres,   constructed and operated b,,   the largo oil 

companies,   at which a motorist  can have his car  tested,   but  not repaired, 

for US tS to US  1&10.     He is  told exactly what  IR wrong,   and   then he  can 

have the work done elsewhere.     However,   some centres  do have repair facili- 

ties. 

21. Until this  point,   the  present  study  has considered only  the  time factor 

in the depreciation of used automobiles.     However,  some  people wear out  their 

cars yell  before  they  reach  the bottom of the depreciation curve  as  plotted 

.against  time.     Prominent  in   this rroup arc commercial  drivers,   iperators  of 

municipal vehicles,   salesmen  and   truci  drivers.     Some  of  these  nnoplu will 

drive their cars 50,000 to 100,000 miles in a year,  and samo soon burn out 

their transmissions by keeping their cars  in second gear much of the tirao. 
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Taxicabs tend   i < wc--ir out vary rapidly,  since their drivers tond to run 

thorn at  high snoed so ae to  increase  their  incomes.     In some  cities,   taxi- 

cab operators   are  required to spell  out  the lord 7 AXT,   in h^los drilled 

into the dashboards  oí' their vehicles,   so  as  to warn unsuspecting purchasers 

of worn-out one«.     Forde  who have had unhappy experiences with used cars 

that were actually  oidor  thar.  their yers  often ,j >it;   the ^roup that  prefers 

now cars;   at   1. act   the/,   thee know wh"t   they  aro buying. 

IV.    THE RELATIVE VALUE OF A TïiîEl"' Aí"POí.DBILE 

22.     It   ou );,-,   readily  seen fr on. the  foregoing that   it   is quite  possible, 

by judicious  study   if the  h.--hi',s  of   the  automobile-buying public  ,and a 

knowledge of motorcars,   t>  purchase  a used  vehicle  in  a selected period 

of   its   price/age  curve that  offers considerably more  transportation than 

would a new vehicle  on a cost-pcr-milc   basis.     In four to five years an 

automobile will   lose on an average of 75 to 90 per cent of its  original 

Sales value.     However,   since the   average  automobile   is  good for  100,000 

miles,   and the   average driver uses  it   for only about   10,000 miles  per year, 

by a car's fiftli year it will have one half of its useful life remaining, 

while its cost  may be but  one  tenth of  its  original   price.     In  a dollar- 

per-mile  term,   that   is roughly  a 5:1  improvement.     Por example,   if a new 

US  3400C car will   last for 100,000 miles,   and if a used,   five-year old oar 

costing US Ï400 will  go for 5'V)0C Miles,   the now car mileage costs US 34.00 

per 100 miles,   while   the  used-car mileage costs bet  eighty cents  per 100 

miles.     While   this relitionship  is not  exactly true,   it   is closer than is 

immediately apparent  because,   although Oì\C- and tvio-yo.ar--.dd cars may not 

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

V.    THE USED TRUCK 

23.    The factors  that affect the selling prices of used trucks  arc quite 

similar to those that  influence the prices  of used passenger  cars,  with 

the important  exception of  the far smaller influence of human vanity. 

The general rule of depreciation for trucks  is one fourth the first year, 

one fifth  th •  3ecnd year,   one sixth the  third year and a.) on until  the 

truck reaches  a level  below which its sale  price never drops as long as 

it is able to  operate or can be repaired. 
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24. However,  there are other factors that operate to reduce the selling 

price of a used truck below what  its remaining operating lifo would warrant. 

25. Automobiles become obsolescent artificially.    The manufacturers put   mt 

new models  oach year,   ani  their s^les  effort^         ;,,   -o'-p^» , ' ' i.iiJIX..    ^o,    .:;   oliaci,   condemnations 

of past mxiclB.     The  actual  chacos  in automobile  efficiency,   curving ca- 

pacity,  s,foty,   confort,  and dependability do   increase each year,   but  not 

•as rapidly  as tho decrease  in rosalo value. 

26. Mechanical   improvements   o omo  slowly,    The great  change  in braking 

occurred about  a  third of a co.tury  ago when   the hydraulic brake was  intro- 

duced,   and  tho only maior change  since has boon the  gradual  introduction of 

disc brakes.     T'ho  only  ouam-   in  transmission was  tho  introduction of the 

automatic  transmission  after the Second World  War and it   is not  superior to 

manual shifting   oxc3Pt   in special  applications:    .therwise  it   is merely more 

convenient.     The   introduction of the  alternator was  a definito  improvement, 

but not a vital   one.     ;   transistorized igniti -,n  is  another example;   it  is 

important  to high-speed  (racing)  engines,   but   to JJ1C  average motorist  it 

offers somewhat  better oold-weathor starting and,   indirectly slightly  im- 

proved efficiency.     On the other hand,  most mechanics do  not know how to 

repair a transistorized   ignition system,   and many manufacturers  provide 

special  plugs B,  that,   in emergency,   the  ignition can be returned to standard. 

27.     Slow hut definite  improvements  in efficiency  arc constantly being made 

in trucks.     The  futuro holds  promise of some  important changos,   but  these 

nre stUl yoarb  away.     However,   trucks  are being constantly made  obsolete 

by changée   in r xad  laws,   improvements in roads,   tangos  ir  packaging,   in- 

creases  in drivers' wages and   tho  constant competition f,r business between 

truckers and trucking r^.panics where  private  enterprise  prevails. 

VL     THE EFFECT 0F i{0^  LAWS  3N TUS RESALE PRICES OF USED TRUCKS 

26.     When  a country   improves  a r>ad  to  pormii   faster movement   >f vehicles 

over it,   that  country  -vets to reduce  the  number   .f vehicles required  in the 

area served  by that  road.    When  a country  acts   to  increase   tho speeds  per- 

missible over  ito  roads  or -^ts to  permit  greater axle  leading of vehicles 

on thorn,  that  country  acts to reduce  the number  of vehicles  that   its  trans- 

portation industry requires.    Those changes occur constantly,  in varying do- 

groQB,  in countries throughout the world. 
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29. Obviously,  when the top permissible speed is increased by 10 per cent, 

for example,   vehicles capable of operating 10 per cent   faster can make their 

trips in roughly 10  per cent loss  time;   thus,  10 per cent  fewer vehicles  -ire 

required.     The  s-ime  is true wnen  permissible  In ids  ire   increased.    Ten per 

cent may njt  appear to bo  1 large  factor,  but  this  amount reduces  almost 

all other coste.    îlot   mlv  ore  10  per cent  fewer vehicles needed,  but  also 

10  per cent  less furl,   fewer drivers,   fewer mechanics,   fewer spare  parts, 

less capital   investment,   insurance,   garage  spas.,  and 30   forth. 

30. It  can bo  readily soon then  that,   as  the roads  of   the world improve, 

as greater speeds  and heavier loads  are  permitted,   ¿roups   >f vehicles will 

be taken frjm servino despite their remaining useful  life and replaced by 

vohicles  capable  if preater speeds  and greater loads. 

VII.    VEHICLE OBSOLESCENCE 

31. Existing vehicles ore not made obsolete by mechanical improvements as 

rapidly as  the^  are  by changes  in roads and road laws.    Mechanical improve- 

ments in all  fields  of vehicular  transportation are made constantly,  but 

their day-to-day effects  arc negligible;   their cumulative    results being 

noticeable  in certain fleets of vehicles only over long periods,  and in 

limited areas  at  any  given time. 

32. One  reason  is the nature   if  technological advance.     An inventor develops 

a concept,   and  after some   Lime  a manufacturer reluctantly carries  it  into 

the development  stage.    Manufacturers  develop now pr >ducts from necessity 

only.     If they do n >t,  their competit -rs will;  therefore  they must.    The 

progress  of a new product  from development   t ;• manufacture  is  slow,   painful, 

risky and highly expensive.    Not   only   the  public but  the users,  mechanics 

and other field personnel  must   also be  prepared f;-r the change.     In addition, 

there are  problems of design,  tooling,  monufaoturing and,   last but  not  least, 

the new  idea or product must  pass  actual  trial by  ase.     There  are d )zens 

of inventions  and improvements  that  come readily to mind  that  ware  introduced 

with groat  expense  and fanfare  but  that were found to be unacceptable,  many 

through no real  fault.    Chrysler's  uni-frame car,   coupled with its  air-flow 

design,  which  are two basic and  accepted principles of  automobile  and truck 

design today,   almost  destroyed this  company when produced in volume in 1935» 

Free-wheeling is another idea that never succeeded, but this was not considered 
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a good idea.    The oir-.T.i^ct rubber bumper, which is still occasionally 

claimed to bo  ou important  protection that could drastically reduco the 

impact of i crash, has never been  accepted because it  is loss attractive 

than tho chromium-plated st--cl  bumper. 

33. Inventions   undjr development   aie   field  tcf^-in^ include   the  turbine 

engine j  the differential diesel  on,ci. oc.   and  the 'fin ko i roi-try  engine« 

According to their manufneturers,   non-)   >f these will bo  in /renerai pro- 

duction for many years,  but have  passed  testing in  the laboratory and aro 

now await in/r  riold   trials end  pul die   acceptance. 

34. It   LG  a   trulBTi tho*  a vehicle  can  be    »eerated for as Ioni? as its 

owner wishes   t•>   corate  it.     F r example,  sene »Mack: trucks  that have boon 

in constant  e ormerei al uc   for ?'} yc ara.    Unlike  a living ornature,  a 

vehicle has  no  fixed life s pair,   it  hoc  ports  that wear out  but  which can 

be replaced.     From the practical  point   of view,   the life   of  a vehicle can 

bo said to be  ended rhon *.t  is no  longer financially advantageous to  its 

owner to c-ontinuc o repair il 

35»    'This  is not  a simple decision,   nor eon any such dec ici on be applicable 

to all vehicles   in service  in ail  parts of tho world.    Each type of vehicle 

wears at  a different  rate.     Each  type of servir^  affects a vehicle difforently; 

ntuch depends up-m the driver,  tho maintenance or lack of maintenance given 

to tho vehicle. 

36. The average pleasure car or-i be operated with ita ">rigirini cnfp.no, 

transmission  (if manual) and rear end ier about 100,000 miles  if care is 

taken.    This would include   ;í¡ü use   "f fla'c  or npro  sets   . f tiros,  three 

to five storage batterico,   three  or four mufflers,   exhaust  pipeB,   point 

adjustment   and   porhape r placement  every  10,000 t--  15,000 -nilcs,   four to 

eight sots   of br-Uio .ohocn,   at  lea~t   one  complete  fr<">nt-cnd -verhaul   and 

a complete  tronsmiesiou -.voihaul  f-'.r  an automatic transmission.    These 

would be  the minimum repairs that  could bo  expected  if tho  vehicle were not 

used as a taxi,   not confined t > fast  city driving nor limited   to slow 

driving as  in cruising as a police car,   not  operated by  a bod driver and 

not  carelessly  lubricated.     Poor driving er look of maintenance can easily 

double,  triple  or even quadruple  those needed repairs. 

37. The life of a truck depends upon many of the sane factors:    its work, 

its load,  its engine,  tho sicill  of its driver and the quality of its 
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«nintonance.    A truck with a engine may be expected to go for 40,000 to 

55,000 miles without engine re lacement  or complete  overhaul when engaged 

in house-to-houao (so-called retail-delivury) work.    Whan used for oity 

delivery work,  with 1 JIVCV  runs  between stops and  less  shiP.iug   >f    f^^s, 

the  same  truck might  r;> 7% <'v   niles with the san\.-  ^v::^.     Hoed  f >r inter- 

city  ("ovcr-the-road")  ./ >^k wi ^h   Long hauls and  I'ìW st ips,   Uio same  truck 

will easily go  far more  than 100,000 miles -id,  with  special  caro,   oven 

200,000 niles with  tho sane   .-ricino.     With a diesel   oneiric,   the vehicle 

could easilj   doable  -in l  tri; lo   these  figuras. 

38.     In retail-delivery w >rk,   depending upon the  driver,   it   is not unusual 

to replace a transmission every  20,000 to  30,J00 miles  and the brakes every 

10,000 miles.     Wholesale delivery w>rk,  which requires  fewer et?ps  per 

working day,  would permit   the vehicle t; go farther without repairs.    Ovor- 

the-road work would give  oven more life.    Transmissions   >r r>ad  trucks can 

bo  expected to  go  ^00,000  to  400,000 niles bot-eon   »verhauls.     Tire life   is 

also greater when tin.- driving speed is cms tant   and the road  is smooth and 

straight.    An ovcr-the-road  truck can  cc expected  to  run 100,000 miles on 

one sot   yf tires,   and several  hundred moro  if the  Ures are recapped.    A 

retail delivery truck seldom gets 20,000 miles before  its tires must be 

recapped. 

VIII.    TRUCK MAINTENANCE 

39. The total  -.verace cost of maintenance to truckers in the United States 

is about  10 por cent of their total income.    Maintenance includes repairs, 

replacement  parts,   labour,   lubrication,   inspection,  washing and painting. 

The exact figures varies with different fleets and  different ty;>es of loads 

and work,   but   this  percentage  if* useful  as  a typical   "me.     It was determined 

by  a Study conducted hy  the  /morican Trucking Association,   fr >m 1958 to  1962, 

40. This study further determined that DLosûl-powcred tract ^3 engaged in 

long-distance hauling ruquired repairs  once «very  1,75& miles   >r every 

six calender days.  Engines were  the most  expensive  component  t> maintain, 

requiring  me  third   >f the   total repair c^st.    Engines reqaured a repair 

every 13,000 miles,   or once every seven  and a naif weeks.     Failures on the 

road in the  fleets studied  amounted  to abiut   mo  por vehicle  for each two 

years of vehicle  operation,     (it should be noted  that  those figures are re- 

presentative  of vehicles with an average age of six to oight years.) 
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41. At a labour cost of IIS  $4.50 per hour,  direct  labour charges amounted 

to 2.65 cents  per mile of operation.    Sixtysix carriers wore studied.    Of the 

repairs required by those groups,  82 per cent wore conducted in their own 

shops.     All  of  the e.'îrriors   survey ed were successful  financially,   and -11 

displayed  an above-average  degree    f self-sufficiency. 

42. Por  -a nunbor of years  Fleet  Owner,   a  •íoOraw-Hill  trido migline directed 

to the trucking industry,   has  ^.mductt.d a yearly competition among truck 

fleets to  determine which  fieno   (20    f trucks and  30 buses)  were the best 

managed and directed during a  ..articular your.    One winning fleet was Adley. 

During one year,  Adcly'n vchirios did more than ?0 million miles of city 

and  inter-city haul iti? and   operated a total of 65?  power  units   (tractors 

or self-powered trucks).     Of  this grmp of vehicles Adley had  -«) trucks 

between 6  and 10 years   >f ago,   )0 trucks over 10 years  -of age  and 79 trac- 

tors between 6  and  10 years  of  aire;  the rest wore younger.     T o maintain 

this  fleet,   Adley employed  a crew of some 65 mechanics,   or   >nc mechanic 

for every 9.4 vehicles,  or 14.5 man-hours of work for every 1000 vohiclo 

miles. 

43. In the same period,  Indian Head Truck Linos operated 40 tractors loss 

thc%n 2 years old and 100 tractors between 2 and o years old.    A few miscel- 

laneous units brought  this  company's t^tal number  of power units t> I51, 

which ran a total  of 7,870,000 miles.     Its crow of mechanics  numbered 

approximately  22,   averaging hut  6.k vehicles  per mechanic,   and 18.7 man-hours 

of work for every 1,000 vehicle  miles. 

44. In the year fallowing,   H.   P.   Hood and Sons operated some  2,000  power 

units of which 588 were 6 +0  10 years   ->ld, 715 wore  at least  10 yuars old 

and 1,300  units  that were 6  ^r more years old.    The  balance were younger 

vehicles.     Roughly,  this company needed  225 mechanics in  all,   achieving 

1,000 miles  of vehicle operation for overy 17.fi hours   ;f mechanics'  labour 

and requiring one man for every 11.8 vehicles.    The  total  fleet mileage was 

in excess  of 21 million miles. 

IX.     THE PREVALENCE OF USED MOTOR VEHICLES 

45. The rather surprising answer t•> the question,   "Who operates second- 

hand motor vehicles?"  is "Almost  everyone".    Even in the United States, 

which is thought of as the land of the late-model private car .and the 



ID/HO.13/14 
Page 14 

brand-new truck,  the average  (not the median)  apre of the trucks on the 

roadß was 8.07  in  1963.     Furthermore,  this figure was higher than in 

previous years:     in 1941   it was 5.60 years;   in 1962 it was 7.91 years, 

and in  196? it had risen  t;J   ,.99 years.     It  can   thus be safely assumed 

that  the average  ago of the tracks  in   moration  in the United States to- 

day must  be  close  to 9 ,y>-ars. 

46. In 1941  there were half a million trucks that were at  least  eleven 

years old.     Tn 1963 there wore -Inrst  f:mr million trucks  aged at  lean* 

cloven years,   tuJ  milli. >n  awed between eight   and eleven years,   two 

million between five  and  eight ye.or s    »f age,   and  about   2.?5 million ovor 

two years but   under five years ;f '»go. 

47. A breakdown,   by  ocrc.^ntage,   of the ages of the motor trucks  in 

operation  in the United States  in 1963 reveals no figure higher than 7.9 

(vehicles aged 1    -r ? years),   and that none is   below  3.T.     Motor trucks 

aged 16 years or more c ;mprisod 7.4  per cent  of the  total.     In 1962,  only 

6.2 per cent   of the  trucks   JO   the road wore  now   (that   is,   less than one 

year eld).     Thus,   in the  United States, where   the automotive  industry is 

more highly developed than anywhere   olse,  many more  trucks  aged 16 years or 

more  ore in une  than ore  now ones.     Indeed,   it   appears that  most   trucks  are 

operated,  with 0 fairly  ovon change  of ownership,   for  at least l6 years. 

48. Tn 1963  the wrld-v:ide  t it-.l     f cars,   trucks  and busses  -mounted to 

146 milli >n,   of which  '.h...  United States had  lr<  mill i Hi and Europe   37 million, 

the balance being divided  anions   <thor areas.     In 1964 the  figure was 15Ö 

million for the w->rld,   4 "«}, mi Ili ai for the United States and  ab^ut  41 million 

for Europe.     Thv  estimated  t til world population   ->f vehicles,   as  of the 

beginning    f 1)6%  was roughly I68 million,   a  iunp  :<f 11.ft milli m ovor the 

previous year. 

49. In 1964,  Asia hid a total   *f seven milli m vehicles.    Canada,   in 

contrast,  had six  million vehicles  registered  in tin   same  period,   and 

Oceania had only  four milli>n.     As  ef the  beginning of 1965,   Africa had a 

total  of 3.4 million mot ir vehicles,   Asia -r.r million,  Western Europe 46 

million,  the Unit..-i States % million, Central   and S ìuth borica 6.4 million 

and the Raster»! Eur >pean countries had 3.9 million. 

50. In sharp CHU rao t  t * these gigantic numbers,  some very large countries 

had and still have but  fow motor vehicles.    The 1^65 figuro for India waf 
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but 657,000 and the number for I964 was 632,000, representing 1 gain of 

but 25,000 units. This is far below the world I964 to I965 gain of 7.5 

per cent. 

51. The Philippines showed 242,000 in I964 and only 266,000 by 1.965.     Uceri* 

had 289,000 nitor vehicles registered  in I964 and  increased  the number ti 

299,500 by the  beginning of 1965.    The Democratic Republic   >f  the Congo  had 

75,000 units   in 1964  and but 76,900  in 1965.     «^ambique  hai 51,000  units   in 

I964 rind 54,500  in 19')5. 

52. As has been notud  above,   the  average ago   A trucks  in  tho United States 

is  eight   probably  ab iut  rune years.     N, figures   or..-  available   for  the   average 

age   of trucks   .-Isewh^re,   but  one  can  ostimatj  fr >m fleet   reports  (Fleet 

International.   McGraw-Hill  and other sources)   that  it  is several years 

greater;   at  least  ten  to  twelve years   if age,   and   that  the average  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 I958 Jeep sold 

for US $375,   a  1955   3/4-1 >n Ford f .r US I36O,   a 1951 1-ton General Motors 

truck for US î,?00,   n  1056 Dodge dump truck for US  $485,   a 3/4-ton i960 Ford 

stake-body  truck fir  US  Ç880,   a 1953  Joe;) station wagon  for US  $105,   a I96I 

Chevrolet   2-t >n truck for US $1440  and  a I960 General Motors   ?-tm  truck 

for US  $1175. 

54. At   the same peri >d,   in the United Kingd >m,   a  1955 Atkinson  (Gardner 

diesel engine)   41-seat bus sold for ¿575, a 1957 Lcyland "tipper" (dump 

truck)  for ^3?5,   1 I960 Guy 8-wheeled tipper with  a diesel  engine for 

#1600 and  a 1959 Bedford 7-ton tipper  for pA5. 

55. In considering tho  price -f used  versus  new motor vehicles,  certain 

comparisons must be made:     (a)  the  initial   (purchase)  cost,   (b)   operating 

life expectancy,   (c)   cost   if   >perati m for the  period of use  expected, 

(d)  resale valu. ,   if  any,   (e)  choice  of vehicle types  available  in relation 

to servie»:  required,   (f)   availability and cost   »f replacement   parts  and 

(g)   special  problems. 

56. It  takes   only four years  on the  average  for the market  price of an 

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

United States.     In other  countries the drop is slower. 

57. The life  expectancy   )f an automobile  in normal  private use  is 

100,000 miles   ¡vor  a 10-y jar period  without  a c .Triplete   ¡verhau!.     This 

distance may be extended  indefinitely  if extensive repairs  are made. 

Thus,   at  the  end   of f )j.r years,   an  automobile  n TO ally  has  60,000 use- 

ful miles of  lifo  remaining.     Thus,   a fTir-year- dd car will   provide 

transportation at   a 0 -st   (aside   fr:m repairs)   a little  less  than one 

fifth that  of a new car. 

58. The life   of a truck dunends /creati;,   upon its  type  and use,  but  the 

B,amo general   rule  appi ios,   since  the  trucks that  are worked harder,  such 

as retail delivery  vans,   1 »se  value more quickly than do  ovor-tho-road 

vehicles.    A six-year-old  truck may,    »n  the  average,  be  purchased for 

10 per cent   of its  original   price.     Tt  mull have  a life   >?  about 

40,000 t) 50,000 miles with its   original nut.ir before  an   >verhaul would 

be necessary.     Unlike the  passenger car,  however,  trucks  aro  completely 

overhauled and  given new  engines several  times  during their  useful  lives. 

Consequently,   .-ne  cannot   state  that   a six-year-old  truck has  but   40 per 

cent   of its  useful  life remaining.     Even  if this were  true,   the six- 

yoar~>ld truck offers trans p >r tat ion at roughly one fourth that  of a new 

truck. 

59. Comparison of the  operating cost  of a new vehicle with those  for a 

similar but   older one should  include costs that  are similar such  as drivor 

coats  and taxes.     The costs  that  arc different  include reoairs,  road 

breakdowns  and  fuel'economy.     The  costs   >f garaging,  washing,  lubrication, 

inspecti-n,   driving,   insurance   (depending upon o imparative  conditions), 

record-keeping and fueling (placing the fuel  in the tank)   arc also similar 

in used and new vehicles. 

60. Fuel r >sts favour the new vehicle. However, most now vehicles do not 

achieve their best mileage until they have been operated a considerable 

distance. With privato cors, this may be as much as 20,000 miles. On 

trucks, this may be between 10,000 and 20,000 miles. After this point, 

fuel efficiency dr .ps rapidly ryt first, then less rapidly as the engine 

wears. The pistons m the new engine are relatively tight and act as a 

load on the engine.    As their rings wear,  the efficiency of compression 
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fallo off,  pressure against the cylinder walls decreases and spacing and 

lubrication increase.    At 30,000 miles fuel consumption may be noticeably 

higher than at  ?0,000 miles,  but  at 40,000 and 50,000 miles the change is 

not  quite  aß noticeably. 

61. In general,  when the efficiency   if an engine  drops by one third,  the 

angine  is   overhauled.     However,  when a vehicle's yearly mileage is  low,   the 

savings  in fuel  would not be   offset by   a new engine or  an engine overhaul, 

and the  engin.,   is not  reconditioned or replaced. 

62. Obviously,   road brorJcdowns   aro more  frequent with   ,ld vehicles  than 

with new ones;   however,   rut    »bvi >us  M  th >so    aitsido   the   industry  is   the 

fact that  r>ad  breakdowns   are  a direct  reflecta.m   <f a lack   >f maintenance 

.and inspects ui,   and   n^t  of  a vehicle's   ago.     It   is   possibl J,   by  m .'dorn 

techniques,   ti  prevent breakdowns  t :•  the   point  of but  one  or   tw yearly. 

It  is possible  t > kn'w when  an engine will   thr >w a rod  or burn  a bearing 

and thus  tj  prevent   a  possible: road breakdox/n  from   occurring.     Obviously, 

repairs are m >re frequent,   more costly  and moro explicated with an older 

vehicle than with  a new   me.     However,   it  is  impossible   t >  operate  any 

vehicle,   now   ir  old,   without  some  breakdowns   and  s >ne repairs. 

63. Individuals who   are  accustomed t >   .owning their   >wn  cars  have expe- 

rienced  peri ids    >f perfect   service from  their vehicles.     Months  and even 

years may  go by without   trouble   of any  kind,   the  vehicle  needing nothing 

but  routine attention.     However,   it   is   impossible  to drive along any busy 

public highway  without  seeing a number   ;f vehicles   laid w at   the side of 

the road  for one  reason   òr  another.     Wien 'mo cmsider  a  fleet   of vehicles, 

one must   accept   the  fact  that  n>  group  of vehicles,   and   this   includes  the 

very best   that   can be  made,   no matter how little  used,   can escape some 

kind of trmble   indefinitely.     The  principal   difference  between  a fleet 

of new vehicles  and a fleet  of   >id   mes  is      «nly  in  the  number   >f mechanics 

needed to maintain it.    As has been shown,   the number of mechanics needed 

depends  as much upon their skill  and experience  and the  quality  of their 

supervision as upon the age  of the vehicles   Ihoy  service. 

64. Still   another reason why  public   or  private repair services should be 

available  for  all   vehicles  is  that   they  are    -ften  involved   in accidents. 

Trucks and cars  g) off the Dad,   collide,   fail to be supplied  with fuel, 

lubricants or water,   arc driven  improperly and s3   m.    Mechanics and repair 

facilities must be available,  if only for emergencies. 
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65. The rosalo value of trucks, busos and passenger care drops most sharply 

during their first  few years.    Consequently,  from the  point   ;f view of long- 

term investment,   and the maximum return   m invested funds,   the older ve- 

hicle   )ffcrs  more   than the  now   me,   ani the  vehicle hold  the  longest   offers 

the most.     A new motor vehicle   that   is  s «Id  after   nie y :,ar  and   -perated  for 

only .-m<j   tenth   if  ite ejected  life   >r niloag.    josts  its   nginal   purchaser 

one third  of  its  purchase   once.     F >r exam.:.!-,   a vehicle   purchased  f -r 

US  410O0O and  s d'I   after   »no y-.ar at   the  narrai   rale    -i' dear rciati >n w mid 

cost US  Ì3300  riv the ye«ir, while holding the same vehicle for 10 years 

would bring the   average  annual   e >st  d ivm t >  'TT>   -fd.'•''•'. 

66. At  first night,  tin-  p-r<s\ estive buyer appears to havs a wider choice 

among new motor vehicles   than   an mg used ernes.     II TO ':. - i > ; I."   -ml st.vles,   each 

with its   own real   or   imaginar,/   advantages,   aro   intr iduced  by  panufaoturors 

every year.    Thin  is  primarily due  *     the need f>r m»re  specialised vehicles, 

but  in B-irao degree   it  reflects   the high v dumo   A' business   n >w being done 

and the  competitiveness   >f the   industry.     Furthermore,  new vehicles can be 

altered to specification at  the  factory.    However,  this range   >f choice  is 

not  as  great   aß   it   seems.     The  decision to  purchase sh :>uld be based upon 

actual  individual  needs,   the compr nniscs that might be made  and the relative 

costs involved. 

67. Replacement  parts are mure readily available for now vehicles than for 

old ones.     However,   the cost   >f replacement   parts for new models can,   in 

certain circumstances,  be  several times greater than that   if old parts. 

68. New vehicles have  problems that  old vehicles do rot.    They  almost  in- 

corporate s-me  new  idea -.vr design   that must   bo   tested.     Hoover,   laboratory 

.and proving--ground  tests  cannot replace actual testing in  the field by the 

user.     As a result,     new-model  n>tor vehicles often have quirks  and troubles 

that  arc costly t'»  find  and ran o ve.     Old vehicles may  have  hai similar 

troubles but  they  h .ave either been  found and cured   >r the vehicle  has been 

removed  from  the r ^ad.     F >r example,   the  195")  Plymouth  passenger  oar was 

constructed with  independent   frait-wheel  suspension and hydraulic brakes. 

When the fruit  end    m this  particular oar became worn,   the  vertical  play 

or movement pof  the wheels was  considerably  greater  th.an when  the.  ear was 

new.    As  a result,   this car had  a tendency  f<r the flexible front brake  lines 

to break after the car went over a severe bump,   leaving the car without brakes. 
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Many drivers suddenly found themselves without brakes, without  any warning, 

when the  car wis two,   three or more years old.    Mechanics  experienced with 

this cor always    replaced the fr mt  brake hoses with 1-nger   mes   t.:   permit 

the  extra play.     The  point   is that  thin   particular weakness   in design was 

corrected only  after  considerable   fieli  ex..-,:; ri enee. 

69. Assuming  that  the  new  and   >ld vehicles   are  identical   in  power,   load 

capacihy  and speed,   and assuming further that  they  arc  sufficiently  alike 

to make driving an! road handling similar,  the  difference  in   iporating costs 

between the new vehicle and the  old one will   be  in fuel,   lubricating oil 

and repair r-^ts, 

70. As has  been n>tcd ab?vo,   it  is  impractical  to   operate  any  fleet   if 

motor vehicles without repair facilities,  if for no   dher reason than human 

fallibility,  which can cause  tr nable  at  any  time.     Even if brand new vehicles 

alone are  employed at   the   outset,   it   is  financially  impractical  to replace 

them each year;   they must   thorofire be kept  for a number  of years,   and 

thereby bee ime  used vehicles. 

71. Consequently,   it,  can be stated that  all  financially   sound floots 

operate used vehicles  and,   further,  that they all maintain crows of mochanics 

to  care for their new  and  used vehicles. 

72. Comparisi between  the.  ont  of maintaining a fleet  of  trucks with an 

average age of   iw years,   (that  is,   with vehicles replaced at  the end of 

every two-year  peri id)   ani  a fleet  of trucks with an average  -ige of six 

years  (vehicles  replaced at   the end  of each six-year peri id)  would in 

effect be  a comparison between the  numbers of mechanics employed,   the 

parts used,  the  ro-id  breakdowns that   occurred  and the cost   of replacing 

the  two fleets  at the  different  periods. 

73. If trucks  costing US  .£10000 each were user!,   for example,   the vehicle 

replacement  cists for  the  two-year->] I fleet  would be roughly TIS  $4000 per 

vehicle every two years.    The two-year-old US  $10000 truck would have  a 

resale value of ITS 16000.    This vnrks   mt t • US   l?000 per year  f >r the 

purchase cost  f>r the  trucks  alone.     The six-year-old fleet  w mid cost 

US  $9000  per unit  for  the  six years,   which would work   nit   to  about 

US  31300  per year,     if held  fir  ten years,   the  annual vehicle  cost would 

come down to UH   Î1000.     The  financial  decisi m as  t> which w mid be bettor 

would depend upon the  relative costs of keeping the  two fleets  in repair 
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and,  to a lesser degree,  upon fuel costs,  because repairs w uld roduco 

fuol costs when fewer notólo viere overhauled or roplaoed. 

74. Most   important   t o this  study  is  the  fact   that  repair e >sts are basically 

labour costs.     î'bro  t:rj, h >lf the cost   if a repair   is  lab air cost.     This 

works to  favjur MOW trucks   in  the  United States  and   ,thcr high-labour-cost 

countries,   ani t> favour used trucks  in countries with lower labour costs. 

However,   it  sh >ul 1 be kept   It; mind that even  in the United States the 

average  truck  a^e  is   >ver oi^ht yo'^s. 

75. Thin  compir: am done  :v t   include the factors mentioned above that 

tend to malic truoks obsoleti-.,   such as better roads,   ra^ro liberal road 

laws regarding speeds  ,and .axle  loads,  more efficient vehicles. 

76. Havre ver,   in a developing country whoso road network  is still  inadéquate, 

the vehicles  suite!  t ••  it  could  als:; be  a number   if years -»bier than in a 

country with more modern roads.     There  is no point   in purchasing a truck 

that  can  be operated at 60 miles  per hour for use  on r^ads that linit  safe 

truck passage   t ;  PS niii.es  per mur.    In fact,   an ovcr-p 'wored truck is not 

only a financial waste,   but   its  extra engine weight  constitutes  a non-paying 

load.    An under-,,orkcd engine runs c jld and is subject  t< sludging and 

excessive wear.     It   is desirable  to have about  10 t     20  por cent  extra 

engine  power • s  a rosorve,   but  more than that  is undesirable and should 

be avoided.. 

77«    The  previous comparis n between a two-year-old fleet  and a six-year-old 

one demonstrated that  the  annual vehicle costs alone would be  (starting with 

a US $10000 truck)  US  ¿2000  per yoar and IIS   '1300 respectively.    The resale 

value of the six-year-old truck is rouchlj   me tenth  that   >f the new truck, 

or US 31000.     If i',  in  assumed  that the six-year-old truck  is  purchased at 

US "31000  and  operates  for ton years,  the cost   per truck per year would drop 

dramatically  ti but US  ¿100  per truck.    This  is why fleets  that  are not, 

forced by competition to reduce  the number   )f drivers,   for instance,   and 

th.at have  trucks well  suited  t »  their needs,   continue  t •  operate them f >r 

ten and more years.     Once  the  shine has vrrn off a used truck,   and the  parts 

have begun to wear,   i;- makes  little difference whether  the truck is five 

years old   ->r ten years  old  if  it   is maintained  properly. 

78,     It  should be noted that  there  arc definite time   >r mileage periods 

that are  important;    such as before or after an engine has been rcplacod} 



r 
r!)/w(;.n/i.-î 
Page 21 

bofipo or after the vehicle has boon repaired or after installation  if 

now tiree.    Ivor the Imp run,  however,  then, is little difference between 

a flvo-yoar-old   trunk and a  .cn-ycar- ~d 1   -<nc   .f  ih.  o~ne rvumf acturu.     This 

is  a slight  exoneration,    -f   • n.rse,   Lut  it   ia   u,tu,i,i  '      .Midsize  the fact 

that   the differendo  between vehicles  is not  their ape,   J£ c:,  but   their 

act uni conditi m.     Tt   m quito  possible  f ,.   -. ton—oar-n i   truck t-  bo  in 

bettor canditi -it  than  a five-year- >ld   nnc. 

79.     Assuming a particular vehicle  in  a particular woll-di fin»:d and clear-cut 

service and  i^norinf: acci.1eirs  and drivers'  .-»ml  mcch-'iii.T.»  carelessness    a 

vehicle will wear   >nt  al m? definite  and prcc'ietael.    unes.     For example,   it 

can safely be  assumed that  the  tires  of a   l üK-haul  truck will  nvo-i  to  be 

rocappod ovory   ion,00f   raii0E,     îf the  engine us ..-a  pa* -lino  it will   need to 

be  overhauled    r rcnlaced  every  200,000 miles;   if  it   is diesel-P»wered, 

overhaul   nT replacement wild   u, required -bruit every  3Xf000 miles. 

Waturally,  as time goes by,  almost  every  port will need repair -»r replace- 

ment;   indeed,   some  ¿-arts may need replacement  several  times.     After    this 

vehicle has reached  a certain ape,   its  parts re;;lacement  programme bobine 

to  repeat  itself.     Although there will be an increasing requirement  f~>r 

parts replacement  as time goos by,   repairs tend  to  stabilize  somewhat  and 

do not  increase dramatically.    A kind  of level   in reached  and,  witn  («roper 

maintenance,   repair costs remain fairly  level. 

80. Repair costs  for a new m t -r vehicle differ considerably from those 

of  .an eld   inc.     Initially,  repair costs  fur a nov: vehicle  arc  negligible. 

There may be little   ,r a >thini- the  first year,   -. few h-mdrel  dollars the 

second year and a thousand    r s    during the  third year.     Ph..-  curve   >f ro- 

pair costs for a now vehicle thvs rises very rapidly.     'Phis  is why some 

fleet  owners make  a practice   >f disposing of their tru-ks  at   the end of 

the   third or fourth year.     By 3    doing,   they avoid  •.  - -mpletc overhaul, 

repainting,   installatijn   if a new engine  and a new set   a   tires  and so on. 

Por fleets in which  the  appearance  of  the vehicles  is  very   important  and 

which have keen competition,  high labour costs and  the  like,   this can be 

good practice.     But   only when the savings exceed   the high cost   3f vehicle 

replacement. 

81. If two  truck fleets are compared,   -me equipped with new vehicles  that 

cost US $10000 each  and the   other with six-yeor-oip   >nes   jf the  same type,  and 

if the truoks   of both fleets arc operated for ten years,   it will be found 

MHI 
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that the vehicle cost per year will ho US Î1300 for the first fleet and 

U3  S100 f->r  the  other  ine.     Obviously,   no vehicle remains new,  so all trucks 

in both fie   es vi LI require  s ;mc  rcpiirs ever the ton-year period.    There 

will  thus he  a sovinr   >f 'JS  -;1200  por year per vehicle  in the second fleet 

that  can  ho  us; I   t.«  finance  ;:iuiritonauor   aud repaire. 

82.     As  an  illustration,   it   e e: he   eutiaatol   ,hat   tito   fleet  of older 

vehicles in.ll  rrrjuiro IIS  y¿?QO oor year per vehicle  for repairs.    The 

cost of repairs  of th.;  newer vehicles will  he  far below this figure;   in- • 

deed,   the  first p-r r^-  :,-j  few repair ost3   >r n"-no   at   -11.     However, 

the cost    ;f rr-oirino- the newer v  hieles will  riso  very  rapidly;   s .•  fast, 

indeed,   that,  >v  about  the fifth year,   repair costs  f^r the newer vehicles 

will  approach  th-t   >f the   -.lie- ones.     Obviously,   ron-ir costs  in the older 

fleet will   Vc hirhor than  ir;  th::  newer   nv,   but   as  time  passet; the difference 

will bee »trie  ever smaller.    A  two-yoar-oi-i  truok is  twice  as   )ld as  a one- 

year-old     no,   bit   a+   the  end   of the  ten years  the  ap?   difference  is   only 

one  tenth. 

XI«     A PLAN FOR '/EHISULAR TRANloTORTATION  IN A DEVELOPING COUNTRY 

83. Tt iß cH.wo -.i vu that, whil-- -here viti V, s >OK savin,- in maintenance 

costs with ïlier vehicle th a- -iti, n^or we, the Ufferonco is not great 

in the 1 )..f; rue   and   thuu-  Ge..-n:;  a >t    -ortioulirly  sua; if i cant. 

*M.     However,    >oe major fact,   r.anely,   the   initital   cnt    jf setting up the two 

fleets was  tnt  c onnidorod.     7}^ fjoot   of new vehicles   that  cost US $10000 each 

would cost  TJS  ^0,000,-rr f ,r l,o00  trucks.    A 1,000-truok fleet of old 

vehicles wml-1 c )st only   .no-tenth  of this sun or US   "1,000,000.     Furthermore, 

in the early years,   the  -1'or fleer would require more  mechanics than would 

the newer  one.     llwr,   this  is the very essence   of  successful motor 

transportation.     Th, capital    mtlay  that would be saved by buying the older 

fleet  and the early establishment   of a crow of -nechanics would he most 

desirable. 

85.    Ne vehicle ID n>re dependable than the mechanic who repairs it.    No 

vehicle can r> farther  than  the distance  its available  repair parts will 

permit  it  ti r%     in   .ther w>rdc-,  n> vehicle is worth  purchasing unless 

repair service  and replacement   : arts  are  available.     A developing country 

that as yet  lacks skilled repairmen needs suoh mechanics m ;re than it needs 

the vehicles.     Phis eanu -t be  emphasise!  too strongly. 
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86. A   fleet of old vehicles with a largo, well-trained,  competent group 

of mechanics and supervisors and a large wcll-ecruipped overhaul shop is 

the basis  of an automotive  industry.     Prom thin starting pant  an entire 

nation can be furnished with m <t-->r  trine port.    .Men cm be  trained  in the 

shop to be  sent    «ut  t; establish  other sh.^ps  in v;hich n Tí, :ioa can be 

trainod,   .and s    on.     Parts  can  bo  rebuilt f«r 1 >c\l   and nati "mil vehicle 

repairs.     Small   parts ein be manufactured looally  f >r  inclusi m in the 

rebuilt  components,   and  then  component   parts can be   built,   and s> on. 

The most  import,ant needs  are  k¡i>w-how and experience. 

87. The  fullnv.-in/r ire some  guidelines for establishing a fleet of 

vohiclcs  in a developing country: 

(a) The fleet must consist of at  least 1,000 oower units, whether these 

are  automobiles,   straight  trucks   >r tractors. 

(b) Each  of  the  1,000 units must   be of the sane manufacture and model. 

(c) There  must  be a 20 per cent   inventory of most  spare  parts. 

(d) There must  be an even greater  inventor of parts  f ^r the more frequently 

replaced components such as  tirc3,   storage batteries,  brake  linings,   nuts 

and bolts  and the like. 

(e) A complete repair and   jvcrhaul  shv • must be  installed.    This shop 

should have  its  own supply of repair parts and it  should include every- 

thing necessary  for complete  engine rebuilding,   such as diesel  engine 

pump testing and calibrating equipment,  1 dynamometer and a crankshaft 

grinder. 

(f) The shop must be staffed by an experienced crew of mechanics,  super- 

visors,  parts men and clerks.     This group assures the  fleet's running 

condition  and n> effort should  be  spared t • find the right men.    Un- 

trained men can be aided    liter to  this cidre for training,   but  at  the 

beginning the  group must be  able  to do all that will be  noedod and have 

many years  of experience.     The most  practical uay  t>  achieve this  is to 

hire an experienced crew even if they must be brought  int) the country 

with their  families.    This will  mean that th.-   c >st   per nan will  probably 

be from three to five tines 1  cal  labour c-sts,   and perhaps double what 

such men received in their homo countries.     It must be repeated, however, 

that there is no other realistic way to run a motor transport operation. 
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To make certain that the men hirod have experience with the vehicles 

purchased,  they can be hired possibly fron shops that use this equipment. 

The fflnn in charge rf maintenance  iß  a field engineer and his  salary raiat 

reflect this;   it  should ara unt   t > at  least  LIS  ",  20000 per year.    Top men 

in the United States  aro getting US  315000 to  US   v?5000  f »r the sane  job. 

(g) There are noverai  woyo  in which vehicles can be purchased  in practioal 

nuabors.    Operat irs   >f larice fleets ma:/ be contacted and «arrangements and 

agreements nade  in advance so  that,  when such  a fleet replaces  its vehicle», 

the old vehicles can be purchased ,as a group it  a better price than by 

individual purchase.    Companies engaged in leasing fleets can also be 

oontactod. 

(h) One odvant,;gc  if purchasing a group of used vehicles from a fleot is 

that the parts kept by the operator for repairs can be purchased at the 

some time.    It may also be possible to hire a few men wh > are particularly 

oxperionced in servicing that  typo of vehicle. 

86,     It  should be possible  t)  purchase  1,000 trucks for US 01,000,000. 

Another US 1500,000 will be required to construct and equip a repair shop 

and garage.    One  thousand vehicles will require  a repair crew of 100 to 

ISO mon.    It  is suggested that  the larger number bo hired at  first, and 

that  the crew be later reduced as experience grows. 

89. A fleet    f new trucks might cost US  $10,000,000.    A repair shop and 

garago will still be needed,  even if the vehicles are to be replaced at 

the end of three   >r f >ur years,  and  a crew  of 50 to 100 men will  be noedod. 

The maintenance savings w.juld result   from the smaller cruw and repair shop. 

It  is doubtful whether the difference between the completo shop .and an 

average shop  (for a fleet   )f  1,000 units)  would be more  than US  3250,000. 

At most,  the difference between a new fleet  and shop and an   >ld fleet and 

»hop would be  almost  US  58,000,000. 

90. Most important, the old fleet would provide 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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XIÎ.     CONCUSIÓN 

91.    The used motor vehicle nan offer its purchaser transportation at  a 

bargain price,  bit  only   in s nee i al circumstances and onl;   vhon  the  purchaser 

is full;- prepared and equipped to deal with   it,     Otherwise   the used 

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

and excessive costs. 

•ah ammai^mummmÊ^ 






