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Introduction

I.1 Stetement of Problem

Accelerating economic development of the developing

countries Is one of the dominant themes of our time. The

aspiration of the deveioping countries to early industri-

alization is recognized as necessary to peace, stabiiity,
and economic well being of all nations. Study of practical
measures for implementing industriai development must be
accorded major importance in the pians of national and

international organizstions.

One measure increasingiy put forth has been the
utilizetion of second hand equipment generated In econom-
ically advanced countries. The use of this second hand

., equipment |s proposed as a method of economizing on scarce
capital; enabling the deveioping countries to obtain more
capital eQuipment with the same capital expenditure. Many
other methods of economizing on scarce capital are under
investigation by organizations assisting industrialization.
These other methods inciude economies of scaie, use of iabor
intensive techniques, increasing productivity of labor,
standardization, extending the |ife of equipment by improved
maintenance, more Intensive use of capital equipment, and
development of "autonomous technologles" using techniques
and materials particularly suitable to local conditions.







Although there is some relation between these various methods
of economizing on scarce capital, for purposes of analysis

they must be clesrly differentiated and considered individ~
vally,

The controversy between the advocates and critics of

the use of second hend equipment is In the last analysis

ment, In fact, economize on scarce capitel when compared with

new equipment?™ This is the problem to which the report that
follows Is addressed.

|
|
|
reduced to the question "Does the use of second hand equip- i
|







1.2 Ihe Purcose of the Report

The potential of second hend equ i pment to economize
On scarce capltal depends on three factors: the present
and fufuro supply in the industrially advanced countries,
ths net cost of second hand versus new equipment, and
the mechan!isms for transferring this equipment to the
developing countries, |t is the purpose of this report
to analyze thesa three factors and thus provide a better
basis for snswering the Question, "Does second hand equip-
ment, in fact, economize on scarce resources when compared
with new equipment?"

The answer to thls question may be different for each
category of equipment, The answer for text!ie equipment
May not spply:to electrical equipment. The report wiil
investigate the three factors as they operate in the case
of metalworking oQuipment. Thig category is utlntod'
to sccount for 27.4 percent of alli oqu ipment required in
1975 by the menufacturing industries of the developing

countries, more than & times a8 much as the next largest
category. A second purpose of the report Is to deveiop
on analysis for metalworking euipment which will apply

to every type of oquipment.
&>







On the basis of this anaiysis of metaiworking equip-
ment, it Is the thlrd'purpou of the report, to meke
recommendstions that would enable second hand equipment
to best reach ltzs potential in economizing on the
scarce ro;ounos of the deveioping countries,
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1.3 The Demand for Capital Equipment in the
Deve oping Countries

The demand for imported industriai equipment by
manufacturing industries of the deveioping countries is
estimated? to rise from $3.9 biilion in 1961 to $7.5
biliion In J975. This Is the potential market for second
hand equipment discussed in this report.

Sm‘lndlcctlon of the geographic distribution of
the demand for Industriai equipment may be gained from
Table 1.

Iable |.
Projections of totai vaiue added by manufacturing
Industries, 1975.

Region Bililons of 1953 X
U5, Dollars
Africa (excluding South Africa) 6.8 S.i
Asls (excluding Jepen and centrel)
plamdngcomlos). Y 35.4 26.8

Middle East 5.6 b.2
Latin Americs . 57.2 b3.3
tur (Greece, Spain, Portu al,

e Turkey, Yz.mhvlc) ’ 27.1 20.6

‘.7) ety ¥ “‘-"‘

Total, Underdeveioped Countries 132.} 100.0 :

»
The composition of the requirements for industrial

ouipment aan be seen In Teble |1,

.
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1975 Estimated Percentage Distribution of EqQuipment
Reguirements of Manufacturing lndfstrics in Daveloping
Countrias.

1. Non-electrical machi nery

Engines and turbines 0.7
Machina toois, metal-working mach| nery 27. 4
Cutting tools, jigs and fixtures 1.7
Special industrial machinery 34.5
Pumps and compressors 2.9
Elevators and conveyors 6.8
Biowers and fans 1.8
Power transmission 0.5
Refrigarator equipment 1.8
Industrial machinery n.e.s. k.8
Total, manufacturing equipment proper 82.9
Tractors 1.0
Construction machinery 1.7
Commercisl machinery Y
Totsl, non-eiectrical machinery .1
1. GElectrical Industrial machinery

Motors and ganerstors 3.3
Transformers 0.8
Clectrical control apparatus 2.2

> Clestrical Welding &







Electrical sppliances

Total, electrical machinery

Transportation equipment
Motor vehicles .
Locomotives and railroads
'Total. Transportation Equipment

Total

3.0

4.8

100.0







.4 Examples of the Use of Second Hand Equipment

There Is ¢ small but active international trade in
second hend of every type. This trade may be conveniently
divided Into 3 categories; i. individuaij Pieces of equipment
thet are part of a complete plant such as a diesel driven
generetor, a lethe, ¢ welder, a pump, or lift fork.

2. major components that form the core of & complete plant,
such as ¢ sheet roiling mill, o cigarette making machine,
or a forging hammer. These require only ancillary equip-
ment to form productive unit. 3. Complete Plents - For
every example of the successfui use of second hand equip-
ment there is another example where it proved uneconomic
and technlcally unsultable. The two examples clted below
Illustrete some of the difficulties In establishing ¢

clear answer to the Question, 'when is second hend oqﬁip-
ment more economical than new?"

In the flrst Case, ¢ complete synthetlc rubber plent
was transferred from the U.S.A. to indie. The process used,
had become entirely obsoleted In the U.S.A. by ¢ cheaper
process using refinery gases as raw meteriel. In Indle, the
older rew materiel, ethyl elcohol, was cheap end In plenti-
ful supply. Even though 15 years old when purchesed, .the
plant had operated only 3 1/2 years. & major U.S. rubber
compeny held an oQuity position In the Indlen firm, A
commercie! bonk loan was evelleble end the purchase price
wes low due to the obsolescence of the process. A fimm of
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experienced engineers was avaiiable to dismantie and re-
assembie the plant on a turnkey basis. - Moreover, the
original designers, erectors, and operators of the plant
also owned the process and thus had a vested interest in

its proper operation. Through their cooperation, a plant
was found stiii using the process where Indlan personnel
could be sent for tralning. After inspection of the plant
and its operating records which showed the plant had con-
sistentiy out produced its design capacity, the decision was
made to purchase the pPlant. The plant wes Put into operation
3 year sooner then if it were new. It has operated prof-
itably end without eny special operating or maintenance

probiems since Its construction.

This exampie demonstrates the importance of ¢ feas-
abliity study that shows the price and local avaliabillty
of a raw materiail edapted to an obsoiete process, the
domestic market and price for the flnal product, end the
ability of the plent to pay for itself long before the
réw material for the more efficient process would be avalle
eble. The engineering of the plant on a turnkey basis, the
oquity and royalty interest of major U.S. firms, and the
prior training of personnel were ell factors In ensuring
the efficient performance of the second hand equipment.

The second case Is that of ¢ steel mill in 2 Latin
American country which required ¢ sheet rolling mill, The
cholc; wes between an expensive semi-continucus mill of
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which additlona! strands couid be purchased as demand in-
creased and an inexpensive second hand reversing mill

with a rather high capacity. The decision to buy the second
hand m!1] proved a costly mistake. The mil} produced an
uneven product of fixed wldth. The cost of ¢ rolled shest
was some 60X more expensive per ton than the internationa!
price. The installed sheet roiling mill had an excess
capecity which could not ba exported because of prohlbitive
price. By 1975, the local dcrand will ensble the m1!1 to
operate at capacity. Even then, the local sheet stee! user
will be penallzed for thls mistake by paying an exorbltant
price for an Inferior product.

This example shows the danger that the orliginal! low
price pald for second hand ejuipment is very expens!ve
indeed If 1t results In high unit cost of final product

- and poor quallity. 1f the fus,blllty study was ¢ feult,
surely some of the blame is shared by the lure of low
original cost of second hand equ!pment.







utline of the Reporg

Three terms of reference form the next section of
the report. The U.S.A. second hand market is used as
the basis of analysis because the U.S.A. is the largest
potential source. Second hand equipment; Second hand
equipment shouid be considered an alternative to new
equipment whenever it meets specifications determined on
the basis of function, The third assumption is that
any analysls contains elements of uncertainty that make

it indlcative rather than precise,

Present and future supply forms the third section,
Topics duscussed inciude generation of equipment, the
second hand market, the trends in technological innovation,
This sectlon is $upported by pubiished material that

forms the attachments 10 the report,

The factors entering into the net cost of equip-
ment are discussed next. These factors are the original
and operating costs. An example of the data and

calculations needed to obtain net cost g presented,

The mechanisms of transfer form the fifth section,

These include sxporting, importing and financing

organizations and what are termed condltions of transfer,

Conditions of transfer considers inspection, classification,

LI







appraisal, repair, spare parts, operating know-how,
servicing, and guarantees that accompany second

hand equipment on its journey to the developing countries.

|
|






Terms of Reference

2.1

9
A
e
-

Almost every country has a market in second hand
equipment. The West European countries have an active
export trade of many years standing. They have relatively
new piant facliiities and an emphasis on the export of
new equipment. In the Federa! Republic of Germany, the
Government, under its foreign aid program, supports the ex-
port of second hand equipment to developing countries by
providing financing and through its tax policy. The
Government's poiicy is to ensure that the equipment under
this programme is technically and economicaily efficient
and that the constant zvai lablitiy of spare parts is
assurcd.3 The German machine tool manufacturers are
opposed to the plan. They are concerned this programme
wiil destroy their reputution for quaiity products and

&
service.

The U.S.$.R. and the nuwliy industrisiized countries
of Eastern Europe are aiso intensifying their export of
new machinery and complete piants to the deveioping
countries. Thus far, it has not included second hand

eQuipment,
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2.2 ¢hoi f hnol nd Si f Pl

Some advocates of smaii scale units and labor intensive
technology have pointed to the special suitability of.
second hand equipment. it is quite true, the prlncipfe
reason given for the disposal of equipment is that it has
tecome obsolitod by equipment having either much greater
capacity or much greater capital intensity and most frequently
both. Older eQuipment is usually of smaller capacity and
more labor intensive than new eQuipment. This however should

have no influence in a decision to use second hand equipment.

The procedure suggested by Tlnbcrgcn6 is making the
choice between say labor and capital intensive deveiopment
projects is to use the criterion of "national economic
profitability." This criterion involves adjusting market
prices of factors of production to reflect their real costs
to the economy. Me calls these adjusted market prices,
"“Shadow or accounting prices.”

The use of second hand machinery should be considered
when computing costs of both the labor intensive and
capital intensive project. in short, the decision to use
how or second hand equipment is independent of any congid-
eration of choice of technology or size of plant. it is the
posjtion of this paper that second hand oqui pment meeting
functional specifications should be an alternative to new
oQuipment In the decision to purchase mlmq. The decision

of new versus second hand to be made on the besis of economic ‘
andlysis. . o







2.3 Ihs Indicative Aporoach

Economic anaiysis of second hand vis-a-vis new equip-
ment is a necassery caiculation in making e decision. |t
is nevertheless important to note that certain of the factors
that should enter into any economic analysis ere difficult
to estabiish for e¢ period of time as long as the aconomic
life of the average machine. The economic iife may be as
short es 11 years for chemical machinery and as long as
20 years for metelworking nachinery. Tha factors which cen

only be imperfectly escertained Includes

1. Utidizetion factor which often depends on product
demand. When trensistors repieced ractifier tubas In many
electrical curcuits, speciel machinery used In making tubes

was put On & stand-by basis or screppad.

2. Downtime of a machine due to weakness of design
Or deterioration may force the shutdown of en antire plant
or require costly subcontracting. in elther case, the
machine would be charged with high costs difficuit to
foreses. This could occur in eny procass plant.

3. The economic life itseif is subject to obsolescence
due to the introduction of new processes or mechines. The
lqtroductton of a superior militery fighter plane ends the
economic life of the previous mode). Within a few years,
the process of meking synthetic rubber from refinery gases

. 1™

Ao ¢ T
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made every U.$.A. plant using ethyi alcoho! obsolete.

b. Puture labor costs 3re likely to rise dus to such
factors as unlonization, labor laws, dismissal policy in &
manner that defies prediction. The U.S. textile plants that
moved from New England to the Southern states largely because
of wage differentials are now finding this differential
narrowing rapidly,

Therefore, 8Ny eoconomic analysis is to be cons i dered
indicative rether than precise. It is worth noting that
fectors 1, 3, and h.'would pply equally to new and second
hand equ i pment, Mowever, on the average, a second hand

mechine may be more subject to downtimc than & new one. For
this reason, any enalysis should show sonsiderabig econamic
sdvantage of the second hand machine before a decision I
made in Its favor,
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The demand by manufacturing industries of the deveiop-
ing countriog for capital equipment is expected to increase
from $3.5 biilion in 196! to $7.5 biliion in 1975.7 If the
2].4 percent share of the metalworking equipment shown in
Tabie || is assumed as correct, the imports of metaiworking
equipment wiii rise from $.96 biilion in 196} to $2.06

biiiion in i975. This is the potential market for second
hand equipment.

The purpose of this part of the report is to determine
what portion of the totai demand for imported machinery can
be potentially supplied from second hand equipment. C(Ciearly
any expansion in the use of second hand equipment in the
deveioping countries depends on an adequate suppliy in the
developed countries. Moreover, any proposed expansion of
the use of second hand equipment wouid incur certain costs
that are inflexible. These costs are discussed under
mechanisms of transfer. Apportioning these costs to a small
voiume of second hand imports, would have a substantiai

sffect on the net cost of second hand versus new oqQuipment .

> ‘There are no reliable figures on the amount of used

oquipment Iin the United States which is at present surplus
to requirements, nor, » fortiori, Is there any satisfactory
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data on the amount of equipment which should be replaced

to secure the most efficient operation.

Much of the concern about obsolescent machlnery followed
8 McGraw-Hil) Survey based cn responses of businessmen who
were asked: ’‘what would be tie cost to replace all obsolete
facilities with the best new plant and equipment?" The
answer - covering ail manufzcturing and mining, the petroleum
industry, transportation and communications, electric and
gas utilities and all of finance, trade, and service - was
$95,000, 000, 000.

Another survey which has attracted much attention was
the eighth American Machinist 1nventory of Metalworking
Equipment which showed that there had been a continuous
rise in the age of machine tools In the Post-war years. The
Primary conclusions of this latter study were; "More machine
toois are over-age (more than 10 years old) than at any time
since the depression days of the 1930's; 60 percent of
metal cutting machines and 62 percent of metal forming machines
are over 10 years old...the bulk of them are of 1939 dosign.“.
On the next two pages the tables give more detailed Infor-
mation from the American Machinist's Inventory.

The '$95 blillion figure cited by the McGraw Mi)l eccounted
in ™58 for 14 percent of the totel U.S.A. valus of ]}

I
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privately owned plant and squipment of $683 biiiion.
Assuming an equa! division between plant and oQu | pment ,
this glves $47 Blllion in Ovear-age equipment. |f thisg
modernization is achleved over 10 years, $4.7 billion of
second hand equipment will be generated annually, 1t must
be added thet U.§.A. industry remaing largely unconcerned

ond that the tax Incentives providing for shorter tax

write-off of oQuipment have had only very limited effect.







3.2 Generation of Equipment

Equipment is generated in the developed countries by
1. obsolescence 2. chongo in product demand 3. liquidations
end &4, deterloretion. Obsoiescence may teke the form of
new designs, new processes, or new materiels. The new
design of ba'slcolly the same machine has typically a
higher inltiel cost end iower opereting costs due to greater
capacity, higher speed, automatic control, lower maintenance,
spoi lage, reliebility, etc. A new Process such es welding
of parts has repiaced castings in many machine components .
Pertielly es ¢ result, 1,500 foundries of 3,200 have gone
out of business in the last i0 yurs.9 Offset presses using
e photogrephed plete have largely repleced letterpresses,
using manuelly set mete! typs, in the printing Industry.
New materials such as beryilium end titenium in the eerospace
Industry have led U.S. Air Force to Plan the disposai of
$521 million of machine toois it lends to Itg contrectors.
Plestics have replaced many mete! stampings with en sttendant

obsolescence of much stamping equipment.

A drop In product demand generetes equipment used in
manufacturing the product. A whole variety of U.S. consumer
Products such as textiles end household applisnces are
subject to wide fluctuations In product demend.

>
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Liquidetions occur when en entire Plent is shut down
end usually soid ot 8uction. The decision to iiquidate
may be due to bankrupcy, discontinuance of ¢ piant or a
division by o mltiplont.corpontion Or a merger consolideting
production in one plant. One recent liquidation was ceused
by the decision of a large manufacturer of metal office
furniture to.contnct out his entire production. In 1964,
thare were 2,254 business feilures in the mining and menufac-
turing industrias in the U.S.A.'o The princip;: underlying
Cousa in 93.6 percent of cases was reported es inexperience
and incompetance. No estimate of the value of plant and
oQuipment was included.

Deterioration refers to equipment worn out due to ege
Or use. This equipment is sometimes relegated to secondary
function or sold for scrap value to dealers. This equipment
is not suitebls for use in developing countries and is not
comld;nd ‘In any potentiai supply of second hand eQu ipment .

(quipment 1 gonerated from privete corporstions,
governmenta! agencies, and liquidations. Many lsrge muiti-
plant corpoerations including Union Cordblde Corporation,

Genersl Electric Company, American Machine and Foundry Company,
Radio Corporation of America, and €.1. duPont de Newmours ¢
Compeny operate central surplus oquipment departments . Equip-
|ent not required by a division is plaeced on & surplus list
ond circulated to all other divisions who have first call
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on the equipment. |f no division of the company requests
the equipment, bids are soiicited from Prospective buyers,
chiefly dealers. Divisions usualliy prefer if their equip-
ment is sold rather than claimed by other divisions of the
company because, in most cases the seiiing price is greater
than the book value which is the basis of transfer to other
divisions. Divisions compete with each other on the basis
of independent profit and loss statements. 4 monthly list
of idle equipment of » iarge chemical company includes the
followlng.catcgorlu of equipment:

1. Electricai Equipment

. Materlal Handiing

« Machine Tools § Shop Equipment
Instrumentation

2

3

N

5. Laboratory Equipment

6. Air Compressors, Blowers, § Fans
7

Process Equi pment

A. Crushing, Grinding, Screening ¢ Separating
8. Centrifuges, Filters, Strainer, Collectors
C. Heat Exchange EqQuipment

0. Extruders

E. Tenks, Columns; Kettles

F. Pumps

6. Mixing Equipment

8. Construction Equipment

" 9. Pipe, Valves & Fittings
10. Transportation Equipment
Ortige dquipnent

M
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Semple lists of surpius equipment generated by corpor-
ations form Attachment "A". No estimate of the total vaiue
of equipment generated from this source is avallable, One
largs corporation Is estimated to generate $6 miilion in
surplus equipment per yﬁr.

The US Department of Defense owns Industrial equ i pment
which it makes availabie to contractors (private corporations)
for manufacturlng and development . This equipment ls of
special interest for 2 reasonss 1. it has o high rate of
obsolescence due to very rapid changes in armg demand and
technology and 2. through the U.s. Agency for internationa)
Development, developing countries have a high priority
and an established channel for obtaining it. The industrial
*quipment under the Juristiction of the Defense Industrial
Plant Equlpment Center is shown in the following table;

lable f14

Invehtory of Plant EQuipment of the U.S.A.”

Defense Industria} Plant Equipment Center, June 30, 1965

Lauioment | Humber  Yalue in § Milijgn

Machine Tools

metal cutting & fomming 150,700 2,305.5
Testing ¢ Measuring 23,116 193.6
Welding 12,329 63.8
Heat Tresting Furnaces 11,541 172.9
Wockiwork i ng h,793 : 13.0

Foundry 3,686 26.6

.}

.
[ ¥
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Speciel industries 10,733 89.2
Other —4.203 —54.2
Tota! 221,60 2,928.9

This ig industrial equipment having an originai vaiue

of at least S'I.OOO per item. |t ig divided about equaiiy

among the three services. About 66 percent is in use with

the remalnder idle. All of the Air Force equipment is in

the hends of contractors, of the Nevy equipment half is in

the éustody of contractors, and of the Army, equ i pment 70

percent Is In the hands of contrectors,

A good indication of the
contained in o

future of this equipment g

recent Air Force u:udy.'2 The study states

that of the 1964 inventory of 31,800 machine tools aquired
© 8t the cost of $653 miliion,

only 1,700 worth $59 miliion

will be retained in 1975. Applying this rate of obsolescence

to the Army and Navy, the U.s. Defense Department wii}

generate about $270 million in

excess industrlal equ ipment
for each of the next 10 years of which $210 million will be
metalworking machinery,

The table on the

following page
Is taken from the Air Force

study end details the obsolescence
of various categories of equipment.

}Liwldotlom consist of auctions ot which usually

contents of entire plents are sold to the MMt bidder,
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OBSOLRSCENCE oF 1804 D: o INVENTORY FOR ACTIVE AIR FORCE
EQUIPMENT FOR 81X MAG.L CATEGORIES OF PRODUCTION EQUIPMENT (1)

- Data Fer Year (znd o FY ~Jure 39)
Caiegory ’ 194 1% s 17 jees 199 1870 0 1 gy e LI
Estimuioa Remaning 1994
ventory (1,000 of Noms)
Malerai Removal ). . s 9 195 152 1 88 66 3 29 20 12
Metat Forming 3y || ' 33 29 .6 22 19 16 14 10 os 06 0s
Weiging (4) " 32 28 AR 22 19 17 18 [ o9 07 0s
E M Test(s) 4.0 o3 an 60 4 3s 2 18 11 os 66
Mecr Mess. @), .. 92 89 A6 81 77 73 62 60 58 52 49
Hest Troat (7). 22 20 ] 17 18 RE Y 0 06 o0s 01
Totat . 04 11 a9 4 292 a1 200 14 1n? 97 79
Estimatod Ay, Cost-tom B :
ng n 1984 Mventery 81,0000)
Materat Removal ., 19.9 28232 an g Y00 g 333 e ¥ w3
Msial Formirg Y] 60 7 9y, b5 Ly 8 210 2722 73 s 31y
Weiding () 54 X 54 62 X 67 12 73 7 78 L}
E M Test 32 33 74 5 38 17 3e 39 40 4l L¥] 4
Mesh Maay 7.8 1 L L 8a 69 9 93 [T} 98 160
Hesl Treat 18.7 187 T S AT B LRI § BNV 87 a8y 187
We khied Average . 136 W7 154 161 163 by 167 170 189 6.7 163 154
‘ Estmated Tota) Vaie of Remein
ing 1984 inventory (31,000,0000)
Material Removal .. 567 816 a5i *0 3n 248 198 g 130 100 74 “%
Metsi Forming ., . %3 n 57 7] [ “ k1) k1) 2 21 17 13
Weitng 16 15 14 13 2 1 10 9 8 ? ] .
EMTest.. .. I » 27 2 17 13 10 ] 6 ] 3 3
Mech. Myas. .. 9 69 ] 67 55 [ [1] ['] % 82 %0 o
Hast Treer . S © ¥ o | Y ] 2 13 w1 L R
Totat. [ 3] 749 662 5710 4z¢ 00 34 ey 2. i 199 12

(1) Based on date obtained from Defernse Indusiriat i-roduction Kauiement C
by Compuler Section of WPAFB. and lurther Svaiuated by Tagk Force,

(2) Material Removs| Equpment

(3) Sheat Meial Forming Equioment
4) Weiding Equipment

(5) Electromagnetic Test Eau

(6) Mechenical Measuring ang Tasting Equoment
(7) Heat Tresiing Furnaces

TABLE ¢
SUMMART OF Dippc INVENTORT poR 4 VEAIR FoRCE
CQUIPMENT IN 11, 2y

AGNETIC TEST B UIPMENT,
NICAL MEASURING ANDm %

A TESTING EQUIPHN ENT,
AND NEAT nn‘:'n&e .ﬂtm‘.’ﬁ.f"#""
Quss, s Active Velue of lavestery

Esnt. Coi/liom
Totad Total Mird.
No. _ Mid  (MiNese Reeatly*
Nomoncloture kems Resemtlyss of 3 181,000
IZLECI‘I()MAGNI.'TIC TEST EQUIP.
MINT CATEGORY £ -
Mise.pircralt sand Nautical instryments
and nfpnnuu. inel. navig, tional
instrumonts . ., ™ L 12
Volimeters and Willivolimeters . . 2.04 23
Radio snd radar L0s) squipment . . . 186 ¢ 0
Mise. sloe:rieal usatity measuring
'i'l""‘"."“ . i ine NAP - 3000 3104 gq 110
sctromic computis, Pmon -
signed coder s Sauibmen (A - 190 s s
Gesorgl slectromagnetic tosting
Squpment |, . AT e 3 [}
Power supplies tior sisetronie tosting
admessunng) . ., T e 3,941 .g 120 4y
Compkulud-u!ddx-mu.lh e, SR 3.9
Total Blectroms gaotie Toet
lqu'pnonCnuum..................ld.ﬂ 0 3% “ai
MECHA NICAL MEASURING AND
TINNG EQUIPMENT
T .mp reture measuring insiruments . . . . L] | (R ]] 1
Pre.sure and YECUUm meonsuring
li:wmu"'w < L Y ] 13
i, messuria, RsLruments eucept
ersii.and sl uuh,'-mh.
nrtraments i 8 o e an 1g2
-y 808 163 3100
2 o I 10
» 1.4 o
® s 38
18 1138 g
™ e unu
M e 1887
e sa 4
™ em e
vlnhrhd. Wy » 1
ond
ke S eV “s
BEAT TREATING v i
tuh-ﬁ-n..'--ﬁun... 03t 10 we an

TABLE 3

SUMMARY OF IPY.C INVENTORY FOR ACTIVE
EQUIPMENT IN MATERIAL
ANDWELDING CATS (¢ 'Rl
AR OF JULY 13, 196¢;

Quantity in Active Inventery

Nemene| ] Nuniber liome
i \ Ay A
MATERIAL REMOVAL CATRGORT \ \
Boring machises . B . T4)  b5m (1N Y
Drilling Wackinges . (370 bt 4T
Grinding Mmuchinen . .. [CIN] L] Tan
l..m‘. I 1 T ¥ L X
Mihisy machingw | S (3] [N} &2
Minceollunoous Mackine L, inel
slectrachomient machining. ote. Limg L) ne
Totul Muiyring Remaval Catogmry . . L X1 " Y1
SUEET METAL roORMing CATRGORT
::u‘dm.rnmlrmh‘ Wackingn .., 1Y 175 T3
ydraulic ga PRoeumaiic Prossens,
e Tran. s v I T
CrARLICRl provson, puwer deiven ..
Porgisy machinory and hammers 4 ez L1 3 ]
{dinectanenus sovendary hrming
a0 eutung machines ..., ... 19 N e, 4.9
Twial Shoot Motal Porming Categwry 3.2 ” o L X}
WELIMNG CATNOORY
n:“.::-n-mm ....... [Be; AT 8 s
id m *
. uipmen) ..., , ., L) [ JTY e
2:: wuiding and Moot *ulting snd , - '
sWiging quipm . L] o
\Vm Pouitinncre and .
Vet ., CeseaaaL L, L, ) - [ X] 1.2
Mise oliuasngs webiing vquipmeni 1 [ a4
M'd&.lht—,.... ..... L3 LI W Y (¥ 1.8

onter on July 15, 19g4, which wes processed

AIR FORCH:

REMOVAS,, \IIL::I' Eﬂ.TAl. FORMING

Ne. 5 R Hem Eai. Vol
"“.. & 5‘9'-."-- A;ﬂ(:.“l’-u lor 'l‘ou'.I.

R
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There is o separate bid for each piece of oQuipment. The
prlmlp“l: buysrs at these auctions are machinery dealers
who resall the *Quipment to manufacturers. Tha bulk of
liquidetions Involve o multiplant corporation disposing of
one plent. In sbout half of liquidations the product line
Is avelisble for sale which means the conpany is discontinue
Ing the nau'foetun of the product entirely. Since the plant
.18 usually worth more €8 3 unit, ¢ company makes efforts to
sell it to one buyer before resorting to liquidation. The
net sales of equipment ot suctions ars astimated ot $50
milllon onnually, Attachment ¢ contains sevaral notices of
llquidetions and more detailed cataloguas are among the
enclosure.
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3.3 Ihe Second Mand Market

There is an estadiished second hend market in virtuaily
svery type of industriel equipment. in the September 1965
Issue of Used EQuipment Oirectory, the largest of severel .
monthly megazines in the fileld, 576 desiers list 17,000
pleces of oQuipment for sale.

The Directory lists the following categories of equipment;

Alr Moving Inspection Refinery
Chemical Machine Tools Rock Products
Controls Maintenance Rubber
Construction Material Hendiing Stee! MiII]
Clectrice) Matal! Forming Testing
Fabricating Mining Tooling

Food Plastic Welding
Foundry Plating Wire

Heat Treating Power Woodworking

Frequently dealers specielize In one or two categories
of equipment. Deslers locate buyers by advertizing iIn second
hand equipment megazines ‘ which ara distributed free to
merufacturers, (See Attachment D), by meiling brochures of
availoble equipment to prospective buyers (See Attachment ),
and by establishing personsl relationships with menufacturers
whe come te regard the desler as 2 trusted source of supply,







Dealers obtain squipment by bidding at liquidations,

U.S. Depertment of Defense auctions, offerings of surpius

oQu | pment departments of large corporations, and agaln by

personai raiationship with ranufacturers who rely on dealers

to dispose of plant equipment that becomes surg ‘us from time

to time. Most deslers have smai| warehouses where equipment

is cleaned, painted, repai red, and exhiblted for
There ara usual iy

sale,
faciilities whare o buyer can test the
oQuipment in operation, A few of the largest deaiers have

focilities for cCompistely redbullding o mechine, but most

raly on independent rebyi Iding companies or new oqQu i pment

manufacturers for this service, Dealers wiii arrange

for financing or isssing of equipment. The members of

the Machinery Dealers Nationail Assoclation 9lve & 30 day

money back guarentes on most sales with the
the cost of the

buyer paying
raturn transportation, Only a few dealers

do 2 sizeabls export trads although one reports 30X of hig

sales are oversess, chiefiy iIn Europe. A list of the

leading second hand Quipment deaiars 8ppesrs on the next
poge.

The usual pattern is for large corporations to dispose

of thelr encess oQuipment to dealers who in turn seii It

to mme) lor ‘es. The pettern is not invarisble. Large

Corporetions frequently turn to second hend deslers when
Sesking standdy oquipment, oQuipment for short runs, oqu | pment

e

e
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with low utilization factor, and for any eqQuipment

when the delivery time of new equipment is long, The

price level fluctuates widely with the business cycie,

As lead time for new equipment iengthens, large manufacturers
eager to increase produ'ct'lon enter the second hand market
and push prices up, The necessity to get into produétlon
fast makes the price of equipment secondary, At this same
point initime, most large manufacturers hold on to their
excess equipment, With the increased demand and decreased
supply prices skyrocket, in the spring of 1965, this
situation existed in the U.S.A, machine too! market, As

an example, a 14" x 20" Norton Cylindrical Grinder was
purchased new in 1937 for $8,004, The company estimates it
was used continuously since then for about 3 hours per day
with equal time for Set-ups, The machine was never rebuiite,
It was sold in March, i1965 to a deaier for $4,300, in

July 1965, he wes aiklng $12,500 for the machine, At this
time, 2 simllar new machine was seliing for $30,000 with

8 month delivery, in such o fluctuating market the

machinery desler is 8t to be an astute businessman,
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HACHINE TOOL DEALERS

Botwinik Brothers, Inc,
3 Weiton Parkway, New Haven, ‘Connecticut

Eastern Machinery Company
1005 Tennessee Avenue, Cinclnnati, Ohio

Goidberg - Emerman Corporation
877°w. 120th Street, Chicago, I1linoig

Given mchlnor); Company
3855 Santa Fe Avenue, Los Angeios, California

Johnson Machinery Company
249 Frel inghuysen Avenue, Newark, New Jersey

Laurens Bros.,, inc,
2778 Highland Avenue, Cincinnati, Ohio

The MacDei ! Corporation
2 No, Morgan Street, Chicago, 1llinoig

Machlncrz.Tradlng Corporation
544 Oakwood Avenue, West Hartford, Connecticut

Morcl Machinery Co,
-69 26th Avenue, Astoria, New York, N.Y,

Noli Equipment Co.
3313 st. clair Avenue, Cieveland, 0hio

Tippins Machinery cCo., Inc,
10014 Washington Bivd,, Pittsburgh, Pennsy lvania

0'Conneli Machinery co., inc,
1699 Genesee St., Buffaio, New York

Pear! Equipment Co., Inc.
843 7t Avenue, N, Nashvilie, Tennessee

S¢S Machinery Co.
134 53rd Street, Brookiyn, New York, N.Y,

U.S. Equipment o,
6546 E. Paimer Avenue, Detrolt, Michigan

HELDING EQUIPMENT DEALERS

American Industrial Equipment Corp,
116 49¢h Street, Union City, New Jersey

Power Press Sales (o,
2701 23rd Street, Detroit, Michigan

S






Belyea Company, Inc,

46 Mowel | Street, Jersey City, New Jersey
Chicago Electric Company
IgIS W. Cermak Road, Chicago, Iliinoig

Sandman Electric Co., Inc,
Parker Street, Boston, Massachusetts

Arthur wagner Co,

1426 w, Randolph s¢,, Chicego, i111nols
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Tho. market just described is for

equipment which may
be used in o

variety of industries or for which there is
& constant demand,

oquimnt. such as s

well organized,

The market in highly specialized
8y cigarette making machinery, ig

Frequentiy new machinery dealers wili sel)

second hand machinary as a sideline, Distributors of

industrial suppiies who visit many manufacturers in

glven industry wil) attempt to locate second hand equip-

ment as a service to Customers and end Jp doin

9 & reguiar
. smail business,

Where the special machine is large and

expensive as for plate giass, the number of manufacturers

is s0 limited each knows aii the others, |n this case,

second hand equipment .may be sold by direct negotiation
aly
between principles.

In 1965, The Machinery Dealers National Association

ostimates member sales of second hand equipment consisting
largely of metal cutting

and forming machinery at $380
milllon,

Assuning that members of MONA account for 3/4
of all sales, the U.S.A. second hand meta]
market is about $500 million annually,
U.S. Govermment surplus equi .
Suctions and resold,

working machinery
This total includes
pment purchased by deslers at

iess d
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3.4 lrands in Technological innovation

Cvary manufacturing industry subject to the so called
“profit squeazs" botwopn inflaxibla pricas and rising
labor and othar costs is looking to technological Innovations
83 8 way out of the dilemma, Larga appropriations ars made
for research and development, In some Industrias, the
rasults of V.S, government ressarch ara being appiiad,
Industrias composad of small companias aras sponsoring research
at Independent laboratories,

The resuits have been most spactacular in the field
of communications. In manufacturing, tha prograss has
baan siow but steady, The future devalopmant of new pro-
casses and materiais will have an affect on both supply
end nat cost. In general, it will incressa tha supply
and therefore also Increase tha sacond hand operating costs,
The affect of a few new processas and materials was discussad
In 3.2, In the metal working fleld, savaral new processas
are coming into use. It is beyond ths scops of this papar
to more than briafly describe them,

EOM - Electrice! Discharge Machining usas control lad
vaporization of mete! by, spark dischargas from an alactrode,
Thera are severs) EOM mach.nes on the market and thay are

increasingly used for finishing of compiex die cavitias in

dle casting and forging dle Industrias, They replace
oapouilvn and often Inaccurate hend work. The high cost of
'replacing electrodes annears as chief obstacle to wider U’Qv',

v






ECM - Electro Chemicai Machlnlng is metal removai

by passing diract current via eslactrolyte batween workpiece
and shapad tool. Metal removed is flushed away by
elactrolyta, ECM is the reverse of electroplating where
metal is depositad on the work-piece, ECM can perform

tha mechanical equivalent of turning, milling, grinding;

and drilling, A 10,000 amp. machine removas about 60 cu.

in, p;r hour, 1t Is now usad on viry hard materlals for very

intricata shapes. The chief drawback Is tha high power
consumption, '

CM - Chemical Machining uses etching to dissolve
metal that Is not coated with photo sansitive fiim, it is
currently used in blanking of matal and plastic sheets.
decorative atching, and printed circuit etching,

NC - Numerically Controlled machining uses a
magnatic tape to control tha path of the cutting tool and
work piece. It eiiminatas the nead for an operator just
83 the tape controllad pianocla playad without a pianist,
NC Is todey an economicai way of machining intricate parts

in small lots., The tape can ba stored and reused whenever

the part needs to be made agaln, NC attachments can be
sdapted to enisting mechines, it is ostimated NC wil
account for 10 percent of the value of all nMow machine tools
iold In 1965, and by 1985, 75 percent of all sachine

tools will be NC opereted.
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HERF - Migh Energy Rate Forming uses an
control the deformation of sheet metal,
hydrofonnlng. @ low explosive

expiosion to
in one type,

In water i used for con-
touring, spinning, and drawing of sheet metal,

Ultrasonic machining using sound waves and abrasive

machining using orinding are among the other processes
Commerclally feasabla in limited applications,
metal with laser beams is in

Cutting

advanced experimen:iai stage,
Clearly, the pace in metalworking is very rapid indeed,

The V.S, Alr Forca study that states only I per cent of i

1964 meotalworking equipment will be In use in o years

Ay be 8N axtreme position dased on their special needs;

but tha rest of ths sconomy will not be very far behind,

The appendix contains & number of clippings from

Mul-mrk!n News detailing the Progress in adoption
these Innovetions,

nf
The previousiy cited U.S. Air Force
study forecasts substantia) decreasas In value of con-

venticnal .aechines and increases in value of new type
oQuipment In itg inventory by 1975, vyalue of boring
machines wil) decreass from 18.5 percent tec 10,3 percent,
lathas will decreass from 15,2 percent to 5.5 percant,
Electrochamical machining equipment, on the other hand,
Sxpected to incresse from $.6 mlllion or 0] percent

In 4966 to $47 milllon or 8.3 percent In. 1975,

these Innovetions will displace &

it Is certain

large rangs of conventional

metal cutting and meta) forming machines such as boring mills,
9rinders, roghes. drills,

Presses, and forges, ot

- BRIy~ ay
L‘ L - i e . .






3.5 gonclusion: Supply

The 1965 demand for metai working equipment in the
developing countries is dpproximateiy $1.2 billion, The
V.S. supply of second hand mete! working equipment is
about $500 million, Assuming the U.$.A. to account for
half of the total second hand equipment available, theo-
retically the second hand market could supply 83 percent
of all demand In the deveioping countries, In prectice,
the entry of developing countries inteo the second hand
market in strength would undoubtediy push up the price
of second hand versus new oqQuipment,

The supply of second hend equipment is sufficiently
large to Justify a close investigation of Its net cost

Versus new equipment and of the mechenisms for trensferring
it to the developing countries.

Technological innovations in metalworking in the
Industrially advanced countries vill make available, in the
Next ten years, a supply of second hand equipment to match

Ny
thegrowing demand for capital equipment In developing
countries,

Due to Its very nature, the second hand marke. |s '
less reliable source of equipment for the developing
countries, Although standard equipment Is certain to be

sVallable at i} times, speclal or heavy equipment may not
be available when needed. ‘
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Net Cost

boi Lot Anplysis

The purpose of this part of the report is to present

& method of 8nswering the question "js second hand equip-
ment more economical than new equipment?" The answer

takes the form of an economic analysis of aiternative
squipment, This economic analysis of alternative Invest-
ments may be based on annual cost comparison, rate of return

&
comparison, or present worth comparison.‘ The annual cost

comparison is the most commonly used method in industry and
will be used here for illustration purposes. The annual
cost comparison involves finding a uniform annual cost of
ell expenses incurred over the economic 1ife of each elter-

native equipment, The annuai cost s g9iven by,

AC = p-L f(l-s)“j’ + Ul +D
(

1+i )"

where P = investment in equipment
L = salvege velue at end of economic 1ife
| »minimum rate of return on cepitai
N © econamic life in years
D = series of equai annuai disbursement for operating
expenses
The first term répresents the uniform amount required for
capital recovery of the investment less its selvege
THe capltal recovery fector [ ) can be found from ¢

velue,

ebles,
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Where in the third term the actual disbursements YAry over
the years, they can still be mathematicaiiy converted into

2 series of equal annuel disbursements.

As an example, new machine N costs $i0,000 wi th o
salvage velue of $2,000, an economic life of 10 years,
and opcroting disbursements of $400 a year, Second hand .

machine § costs $6,000, has an economic iife of S years,

no salvege value, and operating disbursements of $600 a
year, The minimum rate of return is 18X,

Anrwal Cost N = 8,000 x ,19925 + 2,000 .15 + 400
= 1,600 + 300 + 400 -

= 2,300
Annual Cost S = $6,000 x .29832 + 0 + 600
| = 1,800 + 600

= .2,400

In this example the annua! cost of the second hand

machine is $100 greater than of a new one. The comparison

disregards the costs that would be incurred after the 5

year life of machine S. It is not essy to forsee what

machine wiil be avallable at that time, but technologicai

change may be rapid. If a future machine F, costing $5,000,
no ulvigo value, 8 5 yeer economic 11fe, and operating dis-
bursements of only $300 per year is Predicted, the annual
:ost of $ ¢+ F con be calculated to be $2,200, Nov‘n the
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combination of the second hand machine $ and the vastiy

improved machine predicted for § years hence have a
annual cost than the currentiy

lower
avaiiabie new machine N,

The proper application of a}i formuias reQuires

8Ccurate deta on investmert costs and disbursements for both

aliternatives. in » comparison, any investment costs or dis-

bursements that are equai for both alternatives may be omitted

withour affecting the difference between their annual costs,
The investment costs inciude;

l. Equipment & accessories (for second hand include

inspection, repair, appraisai)

2. Freight

3. instaliation

b. €Engineering and planning

5. Salvage

6. Avoided costs
The disbursement shouid account
expenses;

I. Direct labor

for the fol lowing operating

2. Indirect labor
3. Productive materiais
b, Fuel and Power
S. Auxiilary Equipment and Services
6. Texes and insurance
7. Licenses
8. Spece Costs
» 9. Subsentrecting

0. Mol ntonense

E
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4.2 Origing) cost

The original cost may be

to own the eQuipment, |t is roughiy calculated as the
aquisition cost less the

defined as the annual cost

saivage vaiue with the difference

divided by the economic |ife, Any comparison on this

basis assumes a1 equipment mee

ts the same specifications
of capacity and accuracy,

AQuisition cost of New equipment must be
the lowest price

taken ag

for the equipment avallable on the

international market. The 8quisition cost of second hand

eQuipment wil) vary with type, 3ge, condition, and the

of the second hand market may be
since they are usually accompanied by

fluctuations ignored

similar fluctuation
in the cost of New equipment,

A greater rise in the costs
of

second hand equipment is compensated by the very long
lead time for the purchase of new equipment caompared to

the immediate availability of second hand, The conclusion

of this section 4.6 gives some generalizations regarding

aquisition costs of two types of metal-working equipment,

The two types are; i. standard machine tools and 2. heavy

or speclal meta ! -working cqulﬁﬁont. For each type, a
comparison was mede using 10 year old rebui )t equipment
and 10 year o1d oquipment in 900d working condltion,
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The economic iife of cquipment Is difficult to
determing. First equipnent may undergo functional degrade-
tion. A machine tool may be used on the main production
line, then on secondary service, then on occasional service,
and finally on stand-by, A generator may be used for base

loed, then peak load and last on stand-by,

The economic life of equipment on the main production
| ine depends on obsolesccnce and deterioration, Obsolescence
requires the replacement of existing equipment with equipment
of Improved design., This new equipment may have the follow-
1ng advanteges;
| 1. lower fuel & power consumption due to higher
design effliciency
2. higher productivity due to higher productive speeds
3. Jlower maintenance due to better design
&, fewer breakdown due to better design
§. less spoilage due to more accurete design
6. less floor space due to more compact design
7. less labor and supervision due to more sutomated
des lgn
Deterioretion requires the replacement of existing
oquipment with equipment of essentially the same design
becsuse of:
). Incressed fuel & power caused by lower mechine
» efficlency
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d. Incresased mainterance & repair due to failure of
parts

3. Increased labor idle time due to increased frequency
of breakdowns

b, Increased spoilage, labor, ¢ material wastage due
te vareliability

$. increased labor due to reduc ed speed & lower
preductivity

6. Incressed inspection costs due to loss of reliadllity

7. Increased overhead due to unreliable equipment

The econemic life of 30 called tool-room equipment

used fer repairs, meking o tooling and prototypes, and

production in small lots is long r than of production equip-
ment. Attachment "B contains a list of economic |lves of
metal-working machinery as accepted by the V.S, Department
of Defense for productive purposes,
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k.3 Qperating Costs

The reports from underdeveloped countries repeatedly
cite two difficulties in the operation of second hand equip-
ment: maintenance and spare parts. Ali equipment requires
more maintenance with aje, However evidence points to the

gradient being very flat. Ona oid studyIs shows the cost

of malntenance of textile machinery rising from | percent
of orlginal cost after | year to 2 percent after i0 years,
One large chemical compary reports it has no record of any
piece of equipment being repiaced due to cost of maintenance

but that replacement due to obsoiescence occurs dai ly. In

industries with low obsolescence rate, such as machine
bullding, it is not uncommon to see LO year old equipment

in operation.

The difficulties with maintenance of second hand equip-
- ment in underdeveloped countries would appear to stem from
2 sources. First, the ievei of maintenancel6 is generally
low with a tendency to place the blame on equipment being
second hand, Secondly, this equipment frequently arrives
wlithout the regular lubrication, inspection, and adjustment
schedule supplled by the manufacturer of the equipment, the
staff Is less likely to have been trained in the care and
operation of a second hand machine, the seller is less iikely
to have & staff capable of servicing it, and the machine

may have arrived In poor condition to begin with, in short,

the difficulty of maintenance is due more to the fact It Is
second hand than that it is old,







Second hand machines being older require more spare
parts. In the U,S.A, where the cost of maintenance if fre-
quently 90 percent labor, this is a minor consideration,
Most plants keep minimal stocks of parts. In a large in-
dustrial center, @ pari is usually available the same day,
In one case, a telephone call to Claifcrnia brought a part
to New York by air express the next day. Parts for older
eqQu ipment are made to order and may require from a week to
a month for dellvery. One lathe manufacturer has templates
for parts going back to 1922 and microfiimed blue prints
to 1914, |

In developing countries, the difficulties of distance,
Customs procedures, and foreign exchange may extend the
one day dellvery into 3 months for all spare parts. For
second hand equipment, the difficulties are compounded.

The lack of operators manuals and parts'cataloguu may make
It difficult to describe the part needed. The lack of an
Identification plate may make the name of the manufacturer
and sarial number unknown, and the local distributor of new
equipment ls less likely to be of cervica. When a new
machine |s purchased in aw»un'dlerdéveklo'pcd country 5 to |15
percent of the total cost gcas into provisio.: of spares.
For second hand equipment spares are seldom avallable which
not only makes for all the previcusly mentioned problems
o! dellvery but multiplies thelr cost, A stock of spara

parts 8130 enables the user to arrange for thelr local pro-
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duction before they are exhausted, The claims that some
manufacturers charge exorbitant prices for spares and use
long delays in delivery as a device for selling new machines,

would further penalize second hand equipment which being older

requires more spares,

Until channels for procurement of spare parts are
sssured, second hand equipment must be rated we!! below
new equipment in reliability,
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b4 unic of Tranafar

The transfer of second hand equipment has been in
the form of complete plants, major plant components, any standard
individua! mechines, Probabl!y (ha larg>st transfer of o

complete plant took place whin the Kaiser sutomotive plant

was moved from Detroit to Argertina, The more difficult
dismentiing in Kentucky anc recssembiy in India of

e synthetic rubber plant was referred to in | b, A chocolate
and discuit plent from Scotlerd is operating in iraq,

The transfer of a complete plant has the following adven-
teges: the equipment is known to be c ompatible, experienced

personng! is evalleble for start-up and operation,

oQuipment and production records are aveilable, spare
parts are ‘avoll»lo. and best of all the company providing
. the equipment usually has an ecuity interest in the new
plent. This company has & vestec in making sure the equip-
ment Is In good condition to begir ~ith, and contimues to
operate efficiently, In additicn, sucn a plant can ususlly

be put Into production 6 to !3 miymhs before a new plant,

Meavy forging presses were recently sent to indla
that could become the neucleus of plant producing hand
t.ols.' agriculturel impiements and machine parts, Heavy
stamping presses with dies were sent this year te Vanezuela
whe’e they will become the core of a refrigerator memufact-

'urlng plant. The presses will form the refrigerator box.

A dle casting mechine, an extrussion press, and & clgarette
maliling MOCAINS BF@ OINI o e lus Of ¢ mBjor piece of .’







oquipment that bdecomes the nuciei of compliete manufacturing
waits. Another type of equipment that may be considered
mejor components are ships, iocomotives, airpianes, and
read paving rigs. The advantage is that they are expensive
and can therefere absorb the service costs of inspection,

eppraisal, rebuilding, and prior procuremant of spare parts,

The abllity of major components to absord such service
costs will add te their reliadiiity without substantialliy
docreasing their eriginal cost advantage vis & vis new

o | pment ,

IMIVIMI units of second hand equipment, even
where advantageous by annuai cost comparisen, may not be
adventegesus fr-\ the point of view of tha .CO';O‘W as a whoie,
This disadventage stems from lack of standardization, (f
many medels of one category of equipment are imported
meny of the sdventages of standardization are forfeited,
This prelification of modeis is usualiy unavoidabie in tha
case of second hend equipment, Some of the advantages of
stondardization include easier training of operators and
meintensnce men, intarchangeability between pliants of both
oquipment and laber, cannibaiizing of equipment, and simpier

spere perts precurement and inventory, Standerdization with

second hond oquipment is possibia but difficuit since there
will veually be enly & limited number of & given mede!
mochine avellable second hand,







“5 Lalculagion of Net Cost

’

The report by the Netheriands Economic Institute'’
caiculates the comparative costs of two machines: One

second hand and one nd. as follows:

Somparative Costs of New and Used Machines

Price (including installation agond %
costs etc.) 000, - ,000, -

Depreciation (i.,s. useful) period 10 years 1S years

Rate of interest for loans 10X 10%

Yearly ocutput (maximum) 18,000, - 18,000, -

Norma| output leve! required 16,000, - 16,000, -

Overhau! and repair costs

per year 500,- 400, -

Yearly costs of light, floor

space, insurance etc. 1,000, - 800, -

Fuel and raw materia) costs
for output of 16,000 units

per year 16,000, - 15,000, -
Labeur costs for output of

16,000 units per year 32,000, - 30,000, -
Row materia) costs for output

of 16,000 per year 16,000, - 16,000, -

$1ace the sutput to be produced per year by the two
slternative mechines is 1o be the same, it will suffice teo
conpare the tetal costs per yesr of the twe mech ines .

The first coet item to be calculated, is yearly capitel

couts, eonsisting of depreciation ¢+ interest cherges. For







calculating the annuity redresenting these costs, an approx-
imate formuls can be used instead of an anwity table,
Accerding to this formula, the annuities are the %ollowing:

?

ne ~en hi

¥ X 100,000 * x"', X 100,000 = 11,500

Other costs of the two machines are slready given in
the sbeve tadle; consequently, tota! annual costs can be
colculated;

Anoual Cests for Output of 16,000 Unigs
Aneu ty 21-::0 New

Overheu! and repalr cost 500. - 400, -
Light, fleor spece eotc. 1,000,- 800, -
fuel and rew meterlals
Labour cests
Aow meterials

Teta! Costs
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It is apparent that in tnis case production with the
second hand machine is morz econonical, The cost advantage
is due to the lower purchasing price of the second hand
machine which results in a lower capital charge per year,
not-with-standing the fact that the useful period of the

second hand machine is shorter.

The slight advantage of thc‘second hand equipment
in this comparison is open to question, The rate of interest
on second hand equipment may well be higher than for new,
The original cost of seccnd hand equipment may we!l be
higher considering that cost of transportation and
installation are the same if not higher for second hand.
The repair costs of the second hand also seem understated
considering the maintenance and spare parts problem dis-
cussed in 5.2, On the other hand; "The depreciation period
for second hand equipment is shorter and, thereby, the firm
has the possibility of shifting to newar or different equip-
ment at an earlier datc in the future than would have been
the case with new equipment. This may be an advantage
especially in ceses where markets are growing or quickly

changlng.'a

It may be concluded that the 3 percent advantage of
the second hand machine in this comparison is not sufficient
to overcome the lower re'iability of the second hand

'bqulpnont.
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b,6 ion: MNe

There can be no singie answer to the Question, "Is
second hand equipment more economical then new?" However,

in any given case the method for determining the answer

is available,

For standarg matalworking tools such as lathes, grinders,
brakes, miliers, und driii presses the following ratio of
aquisition costs may be considered typical,

New 1965, U.S.A. . eueieenennnrnnnnnnnnns.. 100
New 1965, Japan...........coovvvvvnennnns.. 70 - 80
$econd hand, new 1955, U.S.A., rebuiit..... 65 - 75
Second hand, new 1955, U,S.A, in

good operating order................ 25 - 4§

Rabullg standard metaiworking tools have an insufficient

l.f 8ny aquisition cost advantage over new machines from
turope and Japan,
m | i i i

sondition have a considerable aquisition cost advantage

Ovar new equipment., They aiso have higher operating costs

causad by lower reliability due to difficulty in procurement

of spare parts, lack of adequate informatlon about condition

and lack of service. This equipment should only be purchased
» by developing countries capable of making spare parts and

with good repair facilitles.







For heavy and speciai metalworking machinery such
as boring mills, forging hammers, presses, and vertical
turrett lathes the following ratio of aquisition costs may
be cons idered typl‘calx
New 1965, L T TR 1,
New 1965, L I T It 90
Second hand, new 1955, U.S.A, rebuile.............. 40 - 60
Second hand, .w 1955, U.S.A., In good
operating L P Y B
Ia] me rki uipmen h ilt an
dn good operating condition has a considerable aquisition
cost advantage over new, Both rebuilt and properly inspected

equipment In good operating condition have higher operating

. costs due to lower reliability, but the margin of difference

Lomplete plants of second hand equipment properly engin-

eered on a turnkey basis have considerable aquisition
advantage and very small operating disadvantages as compared
with costs of new plants,







Mechanisms of Transfer

5.1 Eunctions

The purpose of this section of the report is to evaluate
procedures by which second hand equipment Is trensfarred to
a developing country. These procedures or mechanisms of
transfer include:

1. Exporting organizations

2. Importing orgsnizations

3. Financing

b. Inspection and classification of condition

S. Repalr and reduilding

6. Appraise!

7. Speres, sccessories, and moters

8. Operating know-how

9. Installation and service

10. Performence guarantees

The new oquipment manufacturer mey perfoerm all these
functions himse!f or contract with an expert corperation to
perform the oversess functions, Semetimes, on o | pment

menufacturer will cambine with menufacturers of 8l ied nen-

competing equipment te form the anport cerperation, In secend
hond oquipment, there is ne ene firm thet sssumes responsibl lity
for al) these funstions. Frequently, there Is ae ene teo







perform these functions and buyer Jdissatisfection gives the
trade & bad reputation. The lack of singie responsibiiity
for these functions stems from difficulties In trode over

iong distences and from the smai) volume of trade.

Reperts frem deveioping countries, some of whom have
banned the imrt of second hand oQu ipment, repestedly cite
failures in the performance of these functions, A middie-
eastern country cites "lack of experience in aquisition and
evelvation” and a problem of obtaining spare parts. A report
from Africs cites "abuses in unioading of unsuitable equip-
ment” and difficulty in locating equipment, A report from
Latin Americe cites 2 case. where unsuitable equipment was
obtained. Anether African country reports lack of cooperation
on the pert of deslers in integrating individual items inte
2 camplete plont, The frequency with which deveioping
countrieos hove ebtained equipment unsuitable for the task
points te anether difficulry; the determination of the mechine
"0t suitable for the job. Although oquipment specifications
876 prepered independently of oquipment monufoacturers, in
practice their advice and assistonce |s on importont facter.
Such advice 13 met regularly suppliod by second hend doslers
ond where It is suppliod it tends te be less reilabile,

P







5.2 izction

Privete corporations, on occasions, use second hand
oquipment te set up complete plants in the underdeve | oped
countries as subsidiaries or joint ventures, Iindividual
pieces of equipment may also be sent to subsidiaries,
Basically, these corporations have no interest in second
hand oquipment or its export, The disposal of second
hond oquipment is seen as an orderly salvage operation,

The larger equipment Jcaiers are very much interested
in enpending export to the developing countries, For
large orders, they will put together a package; select
oQuipment, arrange for repair, inspection, spare parts,
oppraisal, crating, shipping and even credit, They may
oven help install and guarantee the oqQuipment for 90 days,
They con only previde these services for mesjor components
bocause 2 single mechine priced at $5,000 cannot absorbd
these additions! costs and dealers seldom have an oppor-
tunity te previde these services on a group of such machines
becsuse they are not competative with nex furopean and
Japaness oquipment. There are equipment deslers and
onginsering campanies who will on a contract besis salect,
Instal), and eperate for & period of time compliete plants
using secend hend equipment. Al the larger dealers have
"ullulu for storage and repeir,
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The V.S, Agency for iniernational Development exports
excess V.S, govermment equipment to vnderdeveloped countries
ot no charge to the recipient. In 1984, over $60 million
wes experted under ) prograis. Under the Advanced Aquisition
program, AlD selects and overhauls excess eqQuipment in its
Own repair shops, warehouses it, and circulates an AlD
catalogue of avellable eqQL ipment to the developing countries.
It is ovalladle te pproved projects, The recipient must
be 2 govermment 8gency or a wholly owned corporation., AiD
calculetes the cost of overhauling equipment into good oper-
ating condition and hondling it at 1§ percent of original
quisition cost, Under the Direct Aquisition Program, encess
oquipment s selected by the developing countries from a
V.S, General Services Advninistration cetalogue., (See
Attachment 7) 1t con be reserved for the recipient whe
hes 30 deys in which to inspect and accept the oQu | pment ,

O accoptance, it I legally taken over from G$A by AlD,
overheuled, crated, ond Vipped to the reclpient at AlD
ipense. Under the men-AlD financed program, the developing
country selects oquipment from the GSA catalogue (See
Attochment F) ond hes an opportunity to inspect end accopt
the squipment. In this Case, the recipient must pay AiD

for overheuling, creting, and shipping cr arrange for these
sorvices on his own.

Attashment F o150 inciudes the camplete roguiations
p?nlu' Prosurement of AlID oncess oquipment,
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5.3 |Im ing Organizations

Privete companies, usually the small ones, are the
most active importers of second hand equipment and the
most active advocates of expanding second hand trade,
Paradoxically, they are also most vocal in expressing
disappointment in this equipment, Frequently, as they
grow larger and more prosperous, they sell .acir second
hand equipment and purchase new. Having limited capital
and credit, they cannot afford new equipment and buy
second hand out of necessity, They rely on second hand
dealers in the developed countries., Since their

specifications are often not exact, their communication
with the dealers imperfect, the resuits are frequentiy
disappointing, For major components and complete plants
where the buyer and seller come into personal contact the

results may be better..

Equipment dealers in deveioping countries buy
86cond hand equipment for which there is a constant demand
on their own account. More frequentiy in the case of
individual pleces of oQuipment and almost always in the
case of major components and complete plants, the purchases
are made to the account of the buyer. The deslers usually
purchase equipment from other dealers In the developed
countries. At lesst in the case of Mexico, some dealers
on;;rod the U.5.A. and purchased equipment directly from







manufacturers and at auctions, The iarger dealers in Mexico
overhaul equipment themseives, install it, and provide
continuous service., Generaiiy, however, equ ipment dealers
do not specialize in one type of equipment and lack

capital and experience, Their chief function is to locate
and Import .equipment for local buyers rather than provide

technical sarvices.

Public sector companies seldom import second hand
equipment, In some cases, they are required to at least
conslder second hand equipment by the terms of the AlD
Development Loan Fund. In one case, a public sector firm
bought second hand forging equlpment because the lead time
ON New equipment was over one year in addition to a wide
prica differential.







5.4 Finanging

Second hand equipment is more difficult to finance
because it is second hand and therefore iess reliabie, but
also because of the cfuncter of the companies Purchasing
it., These companies are usuaily smaii and with poor credit
ratings., The policies of governmentai and private banking
institutions do not directiy prohibit financing of second
hand equipment, |n effect, their poiicies discourage it,
The internstional banks usualiy ask that the exporter
have an eQuity interest in the project, that know-how as
well es equipment be exported, that the loan be for s sum
of at least, say - $250,000 and that the application
be accompan)ed by very detaiied information,

The Export - Import Bank does finance second hand
oQuipment under its short and medium term eXport credit
Insurance and guarantee program, For this type of
flnancing, answers must be furnished to the estionnsire
reproduced on the next page,

The inedequate credit facilities aveilable for
s6cond hand oquipment shouid be contrasted with thet
ovellable for mnew o ipment from West Germeny and fost
furepe. The finencing offered by these countries mey be
for as long as I§ Years and at interest retes as low
a; 2 percent, This avaiisbility of credit is frequenty

the over-riding conslderstion with the lewer price of second hong
U.5.A, equipment o very poor secend,

.
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Saed Zeuipment Questionnairg

Were ueed oquipment i included in an emport credit
ssle, Rutabenk and FCIA Toquire full informatien soncorning
Soth the equipment and the transaction invelved defore reach-
ing & decision. 4o o part of an application iavelving veed
oEipnent, snowers te the foellowing questions a8 roquired:

l. Wat 16 the name of the nanufacturer of the
soed oquipment ?
3. Wat 15 the age of the used oquipment?

3. Wat 16 the seurce of the voed cquipnent?

4. 1o the uoed Squipment deing replaced by new
spipnent purchased 1a the United States?

3. Wt 16 the exteat of robuilding and recen-
éitioning of the used opipnent and by vhes
poriorncd?

6. Wat wrrenties will be given en the weed
opipnent and by vhea!

7. Wow Lo the value of the voed equipment to he
dotesnined?

e. humolthunxuludthuu
Suipment will be attributable to robuilding
end vessnditioning?

L L]







5.5 fenditions of Tranafer

Inspection and Classification . For individual pieces
of oquipment, the secend hand dealer is usuelily the only
source of information about its condition., inspection
sheuild be carried out by an independent engineering, inspection
service, or appraisel firm, The cost of inspection usuaily
consists of o deys pay for the Inspector plus transportetion,
The inspection sheuld be under Power end should concern
itself with beth the sultabiiity of the mechine for the
des i red ond use and the condition of the mechine, The
inspector sheuld have the specifications of the engineering
study and state if the m:chine meets the specification.

MHe sheid list the serial number, model, yeer of menufacture,
neme of menufacturer, spare parts, sccessories and power unit,
Where eccuracy is ¢ factor, the performence of the mechine
shou 1d be checked against the original menufecturers menual,
The next peage descrides ihe sccurscy of o lethe os given by
the menufacturer. The inspecter should heve 8 list of
Camponent perts and decide the condition of ooch, Fimneliy,

he shouid moke an overel! eveluation based on o condition
€ode such as the ene used by the U.5.4, Geners! Services
Adninistrotion, This code is reproduced on the twe poges
follewing. Inspection for the Gemestic trade Is uswally
made by the buyer end the procedures ingclude ol! these
out !l ned sbove encept for the ovelustion by o condition cade,
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Condit han Lapanded Dofinition
Code

Bl iow o0 wsed property in excellenmt condition. Reedy for uee ad adentical or inter-
hengenble with new items Jelivered by g ranufogturer or nerms! seurce of supply.

Blieoiiow oF wmsed Property in reed cem 'ition, Dot net quite qualify for N-1 (hecause slightly
shapuom, soiled, or similar) bat comditien doos net impeir utility,

S Rl hew or wmwesd preperty in fair cmmdition, Seiled, shapuorn, Nosted, or damaged te the
atent that wility 1 slightly impaired,

e M, ..., ow op Weed property se bidly breken, solied, rusted, »ildowed, deteriorated, damaged,
or bvwhan thet igs condition is pesr and its wtalivy seriously impaired,

B-1......Ue0d preperty Wt repuired ar Penovated and in engellent esndition,

83,000 .Uned Tty which has been rep-ired of renevated md, wvhile still ia pood us. L)y con-
ditiem, bosome worn frew fwther we and tannst qualify for suceliont condition,

e BJ,.....0ued preperty which has heen repaired or renoveted bue has deteriorated since rec ndit ioning

od is anly ia fajr condition. Purther Npeirs of remevation Pired or expected to be
woded in noer futurs,

“ Bt.....U00d PYOPOTLY Which has heen Tepaived or maovated and A8 An poer comditiom fro. el lous
Sterioration sucl. a¢ fron major wear and tesr, corresion, Supesure to weather, or o ldow,

O-I......h.-ny which has boen slightly or sederately wsed, ne POPRirs required, and stil] in
moellent cendition.

3..00..U00¢ PrOPOTLy, More vorn tham -1 bt 5till in geed eenditien Wtk comsidorable use joft
T ‘ofore any ‘Oﬂm Topuirs would be required,

= *hk.....V00d preperty which is still in fajr condition and wsable withowe Wpairs; howsver, seme-
et @ wriersted, vit) Scfe perts (er pertien) weem md shauid be repiaced.

* Bl ued Preporty, still in encellent emdition, bt adage Rpeire remired (sotimeted repeire
wid esee ..lm han 101 of sequisitien o),

. YT n eomditi g ““m h““‘m
7 -4 X X comisition semu:







I *® 1418.6 LIPRCTIvE 6471 TTRant CiTTRERA WG
i Appendix B

Vec, 12, 1363 13:16 AID MANUAL

R-3,.0...Used Property, ia fair cendition, but extensive repairs required, Fetvimated repair costs
would be from 208 to 408 of acquisition cost,

* RedooooiUsed Property, in peor condition, and requiring major repairs., hadlv worn, and would still
be in dewbtful condition of dependal.ilitv and uneconomical in use if repaired. Istimated
repair costs between 411 to 654 of acquisition cost,

LiscceeosSolvage, Persemel preperty that has sore value in excess of its basic material content but
which is in such condition that has no reasonable prospect of use for any pumose as a unit
(either by the Molding or any other Federal agency) and its repair or reha ilitation for use
2 a unit (either by the holding or anv other Federal agency) is clearly impractical. Re-
pairs or rehsbilitatien estimated to cost in excess of 658 of acquisition cost wwld be con-
sidered “clearly impractical™ for purposes of this definition,

Scrap,...Material thet has "o valus encept for its besic material contemt,
. AID COMODITY CODBS
AID
Sormodity Cods Descriptim
500 Domestic U.S. Goverrment-owned eSs pPropertv
510 Foreign U.S. Government -ommed

11, MMMERICAL LISTING OF FEDERAL SUPPLY GROUPS

Description
Keapoms,..........
Nuclear Ordinancq.

cesesessee .O..O..O.....O..l....-...nl..-lb

Atreraft Lawnching, Landing, and Ground Handli ] RO S

vﬁkl“..........................I-..O.

ips, Small Craft, Pentoons, and Floating

Ship and Marine Bquipment
Unassi

1 LA LY Y Y YYY

...'..'......I.'..I'....'..........'...
hll'lv mm'oooo0o

Moter Vehicles, Trailers, snd Cycm.u
Tm“r............0...!.......u....u./’l...l..'..0..0.........!........0..-..--2‘
Vohicular Kquiprent Campenents. . ..., R T T PR 1
Tires and TS, oiiiiiniiinnnnn,.

M‘“ .ooo-o-o-oootooooooooo..o.ootooooo.to0000-00-27

b. Mb.. “ 0..'....0!....0........QQI............ntttttttza
::a- M L P PR 1
Mochanical Pover Tranemission

‘mt.......0.0..l.......QQOO.....QQ......O...SO

Neodw rhing Machinery and IPWMORt. .. .ovennnrnnesn., Y T Ty Y P, 5]

.WQQQQO.QQO‘.O....O. ..........Ql..............' OQ.Q0.0.00...Q..O00000033
M e ....Q..Q......... .Q........Q...........Q....Q.QQ.“
m:w ..QQI!.....................Q...'!.35
fpeeial Indusery

turel

Oooooooooooooooooo'oooooo.o0000000000000000000ooooocoox
-d

....Q....l.....Q.........Q...........Q.....Os’
Insoveting, mnd MHighway b intensnce Sapedgaent

M L Y RN TR e £

....OOOOOOOOOOOOOOO.....0.0 .-.lq

.Ool........--.-l-.“'.........'.....'.'

seeesssnaslll

...l'.."...lzz

o.o-...0.0.0o.o..."o.010000000000000000-0026

€0000 2000000000000 00r00

0.....0.......0...........31







For export, the inspection described above may be made for

major components and complete plants but |s seldom used

for individual pleces of equ ipment,

Appralssl, A number of qualified firms specialize
in the appralsal of industriai equipment, The valuation
is based.on both the U.S.A., market Price and on the original
cost minus depreciation. Where they differ, it is the
8ppraisers job to reconcile them, No appraisa)l is made or
required for the domestic trade, For export, only in case
of major components and compiete plants is an i ndependent
sppralsal sometimes obtained. A few of the major appraisal
companies Include the American Appraisal Co,, Inc,,
Consolidated Appraisai Co. inc., Fldelity Appralsai Co, Inc.,
Industrial Appraisal Co., Keystorne Appraisal Co., The Lloyd
Thomss Co., Manufacturers Appraisai Co., and Marshai) ¢

Stevens Inc,

Repalr, Second ha.d eQuipment |s sold as is, rebuilt
or somplace in between. As Is implied, no repairs have
been made. Rebuiit equipment is almost equal to the

"original In dccurecy and sometimes better in other respects,
However, in general, rebuilt U.S.A, eQuipment costs
65 to 75 percent of the price of new U.S.A, equipment and
80 to 100 percent of the price of new oQuipment from

Jepan and Lurope, lndividuai pleces of standard rebyiit

| i h

Sxar_nan eguismant. The term overhau) is used te des ignate







repairs that put the equipment in good eperating condition
with ne repairs roequired after overhau! and consideradle

vse left befere any important repairs are required, I nspection

should assign o condltion code te equipment enly after
repairs are cempleted.

Speres, Accessories, and Motors. Operating difficulties
e to lack of spare perts have 8lready been dlscussed. A
supply of spare perts | vsually exported with new oqQu ipment .
For secend hond, this mey be done for major components and
campiote plants but seidom for individua! pieces of equipment .
Seme accesseries ere sbseivtely necessary for the operation
of the mechine, others are necessary for performing specific
types of work, still others make the machine faster or more
Sutemetic, Since accossories mey be even mere difficult to
obtoin then spere perts, it is essential that occessories
be selected oo corefully as the mechine iteelf, The mext
Poge lists the mecessary accesseries for o fow comwon
mechine teols., Meters are vsudily supplied with second
hond oquipment 'n demestic trade. in expert trade, electric
Moters ore vovaliy amitted becovse of the differonces in
elestric current. It is eesier to Purchase these meters
lesolly then in the V.5.A. in o fow €o00s, it is econemicei
0 rewind anters in the doveieping cauntrigs for lgge!
rou | rements

»
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L ONOg LATHE . W' » W swing
o Bush holding shush s, Comure
6. Cusving ool post and roal holder 4. Poee plare

5 GWECRING TYPE TURAETY LATHE

o Sash hoiding shush 8. Croes ohide souare tover el holders
6. Plain twel holdere 1. Vool holder bushings
& Plangs mevnted toel hoiduse o Muirigle twning hoed
4 Plonge meunted olide tust heidare

& 048 TYPE TWREY LATHS

hend Serow Madhine)

o Wash hoiding eoMer shush & Beclvosr ramare
b. Sash huiding ond b fund soltere b Dt heade
o. Plangs mounted teel hnidure 6. Contwring toot
4 Plonge meunted olide teol hoidure I. Gwring b hubdure
o Tonl holdure o O sppwts nd b foud meshonton
1. Crone oiidn squere hawer taet holdars a Bvil ohush
o Row oiide sutealtl oot hoider o Roaner hoider |
A Yool holdw hushings , : : |

& PLAMN . LING MACIING, of
o Miiiing suner holdere (@ber ssssm. )

h . 5. Ming cuter holdwe (odupters, ootinee)
o. Uush holdtng vien
4. Sash haiding clenpe
N o Avber eugperte

& NN B LEIS RACIEINGE

! {Sume oo o)

4 VEETICAL BNALING MACIENG, of
o Cutoar huidurs (aduprare & cotiure) o. Worh holding vies

. . b. Rty wwd cable uptianet) 4 S heiding dlonge
R IVERSAL NILLING NAGNING, oS

n—-numu-ul“.mm-tw”a

O SlNLA PO - WRIRW
o Bt ook o Wash hoiding clempe
& Swb twiding viee
o Gatad GBRLL
o D ¢husd o Buh heiding dlonge
b Ok wble & Bwh heiding vies
[ Seres
& Vst tuidw paw 6. Swd
. X I
. ooy ghunsad)
0 GEIVERLM. Y000 AND CUVIES CARNON
o Gunw Gulifing egthesd & G tutfing ebwe

& Yatheas Pow o huifing cueh.
' & fnd end satiend ceateny *

holding vies

& WODIRURS tn S*uBd N







Kasw-how, For individual pieces of oQuipment trensfer
of haew-how consists ot best of the origine) menufacturer's
instruction ond perts menuai. for o mejer compenent,
the buyer's preduction ongineer will be breught te the
V.S.A, or the enperter wiil send o men to instel), eperate,
ond meintain the oquipment for ¢ |imited peried of time,
Fer o compiote plont, on engineering firm mey be hired on 3
& turmhey besis with training of local staff previded fer
in the contract or the ontire supervisery staff wiil be
sent for training te @ simiiar plant which is in operation,
T™he tronsfer of hnew-hew i3 superier enly in case of
Individue) pieces of new oquipment where equipment menufact-
wrors frequentiy heve eversees represontetives whe assist
In lnstallation, eperation, meintensnce, and training,

Service ond Guerantees. With fow encoptions, ne
PUO7ONL00 o7 service arrangements are mede in enpert of
Individua) pieces of oQuipment, fFor mejor camponents ,
Oven when & guarentes (s previded the servicing arrenge-
Mnts moy be hophezerd. |f ¢ breshdown occurs, the buyer
will be sshed te meke the repeir Nimse!f and charge the
Wperter, Nemxt, the Gnporter mey hire o loca) mochinery
firm to moke the repelr, only a5 & lest resert will the
Rporter send his aum steff to mehe 900d the guarentes.
e anporters servicing respens idiiities ond with the
‘lntlﬂ of the guerentes. fFor both Individua) pieses
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ond mpjor cempenents, new oQu ipment manufacturers
gonerelly previde service on o continvous basis, For

conplote plonts, both new and second hand, & turnkey
oontrest mey fix thecontracter's responsibility for
meintensnce of the oQuipment for a period of time,

1)







5.6 lyg | |

indivigeal unigy of equipmer  ars less reiisble ond

therefore heve higher perating ccsts isrgely becavse of peor
functioning mechonisme of tronsfer. Ne single orgenization
Sssumes respons ibility for selecting the preper mechine for
the job, detormining its condition, previding speres,
training persenne!, installation and serviging,

Bealer campenents are mere ralioble in performence due

to bettar eperation of mechanisms of transfor, Only in
servica aftar Instellation are srrangements for new
oQuipmant superier, Exponsion in this trede is helé back
Oy inedequete credit fociiities, govermment restrictions,
ond insdoquate Informetion sbeut sources.

Samalate plants: Cxcopt for rare deeler sctivity, me

mechonioms enist for locating or assembly of complots secend
hond plants te meteh the damand in develeping countrios .

In foct, enly large corporations heve used the concept te
86t vp and oquipt thelr subsidieries In doveioping countries.

Tronsfor of second hend oquipment te doveleping countries
Is in the honds of deslers whe ore reluctant te sccept the
fest thet o!! srensfer of oquipment sheuld be secenpeniod
by, trenefer of ‘hasw-hew,

A s
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Conclusions ond Aecommende tions

6.) Canciusions

Supply
The second hend merket can potentiaily suppiy some 80 per-
cont of ol) demend for capitai equipment in the deveioping
countries,
The pece of technological [anovetion in industrieliy
advenced countries assures the supply will continue in the
near future,
Stonderd equipment is aimost siways available on the
second hond market but it is a less relisble source of

hesvy or specie) oQuipment ,

Net Cost
A methed for detarmining the net cost of second hand
ond new oqu ipment in ony given case is avalisbie,
ARobuiit stondard oQu ipment hes an lnwfﬂclmt quisition
cost adventage over new oquipment .
Second hond oquipment in 900d operating condition hes higher
operating costs then new oquipment that are overcome by
lower aquisition costs only in developing countries with good
focilitios for repair end meking of spers perts,
Neovy or specie) equipment both rebuilt and in good operating
oﬂltln hos eonldonblo suisition cost sdventage and
tnn epereting cost disadventage vig-a-vis new oQu i pment .

"I
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Properly englneered compiete plants of second hand oQuip-
ment have consliderable squisition cost sdventages and
smel) oporatl;vg cost disadventages compared with new

oQu ipment,

Mechanisms of Trensfer

Malfunction of mechanisms of transfer such s selection

of equipment, determining its condition, providing spares,
tralning personnel, instaliation, and servicing are
responsible for lower reiiability and higher operating

costs of standerd units of oquipment in good operating
condition, No single organization essumes responsibi ity

for these functions.

Only In service after installation are mechonisms of transfer
'wporlor for new major components of equipment than for

.. second hand,.

Expansion of trede In major camponents is held back

by poor finencing focilities, goverment restrictions, and
Insdequate Informetion obout sources, There ig "o trade

In complete second hend plants becouse "o mechenism exists
for locating end tronsfer of plants for which o damend exists
in the develeping countries,

14







6.2 Nesssmsngntisss

Pollcions
1. itepert of s 100nd hon¢ o ipment shewid be swbject
% roguiotion but ne dlonket prehidition shew!d be imposed,

3. e lapert of indivigee! pleses of sesend hone
oQuipment shew !¢ be ostively enssuroged only when ovellgdle

AN WTR
3. \iapers of s0send hond mejor campensnts ond eamp | ote

plonts sheuld be sstively enseuwreged by lapreviag the
Seshonisms for Its lesotion and trensfor,

LTV
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Astions by Goveleping Countries

V. Al) imperts of second hend o ipment sheyid

be sseampenied by sertificate )isting,

0. serie) mumber, mede), on¢ yoor of menufacture
(oheu1d be monufoctured ofter fined dete)

b. neme ond oddress of monufacturer (memufocturer
oheuld sti)) be in business, mmber of medels
oheuld be 1imited to ochiove oQuipment standsrg-
Isetien) |

6. olossification by Indepondent Inspestion (enly
eondition codes NI, N2, €, 12, 0}, and 02 sheul¢
be scseptadly)

4. wveluetion by | ndependent apprelser

0. provisien of operating Instructions, installotion
Instructions; and ports menuel of originel
Sonufesturer or equel

7. previsien of spere parts, sccesserics, and
olestrice! moters, if ony

9. Prepesed ond vse

3. laperss of M o spesio) ond emplote plents
sheuld be sccanpen)od by on csonsmie onelysie oempering
fow ond sesend hend o | pment,

3. Oovelepment Benhe end Induetrie) Sove lepment
Corporetions mey reluive ohe veo of 0000nd hond oguipaent
& ’

Mo
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o on alternete In bige for industriagl Prejects. The
Sovelepment Bonk or Industrial Develepment Corseration
sheu ld be Prepered te provide Rames of second hond suppliers
e be Invited o whmit bide, These bidders sre te meet the
S8R0 spes!figetions ag now oQuipment suppliors,

0. The technica) on¢ vecatione! oducation depertmont s
show 1 enpend thelr foc!iitios by addition of seeend hond
ouipment ovellebig o¢ DRL8AL. The selection, overheu |,
8pere perts, erating, etc., te be orrenged by » working
porty of the depertments Concerned or by on ong i neering
firm on o eontroct besis,

$. The 1ndustrig Bevelepment Corperetions shou i ¢
ongend enisting ond ulullu.mltlml repelr one
mechine shaps. These shaps sheuld be o Ipped with second
hend ogu ) pment lessed frem the Indugstrigl dovelepment
Corporetion, ong ®talned ot DR LEAL. ™™ selection,
Overheu!, spere peres, Instal lotion on¢ tralning of
porsenng | nhwnmbyun.lnwln flrm on o
oentrest beels, . '

ne






Actions by international Organizations

1. The United Nations shouid provide experts to
essist in preparation of industrigl feasabi )ity ond
oconemic analysis studies when requested by Development
Banks and Industrig) Develiopment Corporations,

1. The United Nations should organize a meeting of
netiona! Develepment Banks, industrial Oevelopment Corporations,
The Weorid Benk, intarested foundations, and ethers to
oncourage their spenseorship of o non-profit Industrial
Cesperation Buresu. The functions of the Buresy should
Ineludes

@. premeting In developed countries, joint ventures

. Inveiving trensfer of both know-hew and pgy or
ANGANE hand oquipment for Projects spproved by
netiens) industris) Deveiopment Corperations or
their equals in the deveioping countries,

b. Prepere iists of engineering firms ond deslers
to bid for mejor Components and completa plants
" turnkey besis vsing second hand oqu ipment .

These lists te be suppiiod to natienal industrial
Oovelepment Corperations and Bonks,

6. Nrehese of secend hend ®ejor compenents and cempiete
Plants for the sccount of netions! Industrial Develep-
aent Corperetions frem "shepping 11st” previded by
these eorperstions. The plonts to be put Inge opora-
tien by onglinsering firms on Surnhey besls,







I. "Prejection of Demend for industrial Equipment” in
industrislization end Productivity, Bulletin 7.
Sales Mo. 60 11.8.1 United Nations, New York, 196k

1. All dete on demand besed on “Projection of Oemand for
Industrial Cquipment” cited ebove,

3. Letter te Contre for Industrial Development from
Devtsche Gesselschafe fur wlrischaftllm Tusammenarbei ¢
December 3, 1963

,, intarnetions) Manseement, March '963

5. Cited In “Americen industry's Potentiel for Providing
Used Mechinery ond Technical Assistance for Developing
Countries” The Economist Inteiligence Unit Limited,
New York, 1962

6. Jon Tingergen, The Design of Development, The Johns
Hopking Press, Baitimore, 1958

7. “Amaricen industry's Potential for Providing Uses
Nechinery snd Technical Assistance for Develeping Countrlu...
The leonsmist Intel)igence Unitc Limited, New York, N.Y,., 1962
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Louispent. Mew York, McGrow Publishing Co., Inc., 1958

Mﬂ-ﬂ.‘.. June 28, 19%S .1}

The h'l lure Record Through 1964, pun ond Bradstreet,
Inc., 1968

Besedbn Enclosure to letter from Col, $.r. Langley
Oefense Supply Agency, Defense Plont Equipment
Conter, Memphis, Tenn,

Ooted Saptember 10, 1965, The enclosure is included
in attochment “p*

Menufacturing Technology Division Study, Alr Force
Neterials Laboratery, Wright Petterson A.r.9, reported
In Metalwerking News, June 28, 196S

Genial B, Delles Introduction to Clectro mete!
Remove!, Americon Society of Toe! and Momufacturing
(ngineers, 1962

For o detelle¢ study of all three methods ond
thelr refinensnts see George A, Tayler,

Nonogerial end Engineering Lconamy, B. Yem Noetrend
Compony, Ins., Princeten N.J., 1964
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Oynamic Lquipment Policy, George Terborgh, Machinery
ond Aliled Products Institute, Washington

"Use of Industriel Lquipment In Under-Deve | oped
Cmomrlu: industrislizetion and Proﬂctlvlti.
Bulletin &, Sales M0.60, 11, 9.3 United Netions,
New York, i96i

“Second Hend Mechines snd Lconomic Development
Netheriands [conamic Institute, Aotterdem, Mey 1950

*Second Mond Nechines and Cconomic Development '
Netherionds (conemic Institute, Rottorden, Moy 1958
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Fr;éision Mectals Seeks
To Automate HERF Unijt

EL CAJON, Caiif. - Precision
Metals Products, here, a division
of Fairehild Camers & Inetry-
ment Corp., — with an eye toward
the sutermetive market — s seoh-
ngtosemi-automate s high energy
rate forming (NERF) mechine.

The unk. rated ot 400,000 foot- '

nds, was dusigned by Jeseph
wrek, technical nssistont Lo the
divisional m, , ond bullt by
Maschinentabrik Weingarton,
A.G., Wiengarien, Germany.

A spokesman fer Prechion
ﬂcul;. which holds the Meonse
0 sell the unit throughowt the
workl, encept Burepe, said the
tiem pns to start 3 morheting
presram in 60 te 99 days.

Typieal mechenination thet the
fiem expects Lo accomplioh in-
eludes producing ports frem sa
eight pound billet st the rate of
t0 per minute, he added.

Accessories are still being devel
aped and tested.

*  The autemation presess weuld

be (wo-dimensional injection and
withdrawal threush mechanical
means — rather thon il elec-
tronie automation, B was seted.

Other HERF mahers
ond users alse are enplering me-
ehanical means of mlu‘

Production, industry sewrees
Roled

The Fairchild divinion will yeg
s machine for custom werk and
port testing. Mr. Mureh said dis-
cuasions have been Mo with
. seme steel producers in s eoun-
try to provide s high

‘pwm.mmm in this sous-
ry.
unique aspect of Mr. Mureh's
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BRUSSELS -~ Sales of numer- | Priition. will eventually nave ta

fcally cemtrelled machine tesls
in Yurope are expected o grew
- substantiaiiy ever Lhe next § years

reaching what the United States
level is today.
This was the consoncus at the

h Eurepean Machine Toul En-
| hibitien, which closed here Sum-
day.

&doﬂar were :o I/; me-
[ s showing v § degrees
| ety S
represents 3 flive fold ineresse
over the - .inber of B¢ mochines
shown £ years age o the Milen
exhibition.

use Rm/e unils 8 produce at Lhe |
most econemic level

A mumber of USCKS, however,
mdicated ihey were hesitant to
buy n/c units at this tme Many
had heard that intreduction of In-
tograted circuitry might reduce
oontrel costs by us much as 25
Por eont within ene year

There are currently 900 n. ¢ ma-
chines in operation in Lurope
Germany has the greatest aum-
Bor by osuntry — about 108 wnils.
Ferranti, Ltd., Lancashire. Eng-
lond, ls the loader ameng con-
Wels preducers with 280 installa-
Mons. Second i4 Airmec. Lid,

7luclh|hmure, a preducer of
et positioning systems.
with 300 instaltations

08 b Toire

nstalistions. JGE entered the
Rurepesn n/¢ contreis fiedd just
1 yeoars age.

The tirm s building plants in
Jaiy and England lor the produc-
ten of n/c systems.

PlesseCo . Lod., Ensen,. England,
scoounts for 80 units, Siemens
Sehuchert, Werhe, AG, Arianger,
W. Germeny, has sold 3. Swedish
S0sd hos ssld an eilimated 2%
uhits, 8l In Scandinsviean ooun-

wies.
Dritish enhibiters ostimated

T

et in the nent 3 yeoars there wili
be s morhet in Eagiond for 300
e aystems.

wes.
hew stiondgnce, whish had
Soon vesh during Whe first daps,
Wy he ond. Mowever,
asndencs by Amers
cans oo caposially nsted
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A Hette et in the 1l o s broak

ELROSE, M. - Astre Tesl ' the elicirode livove was

CL"n hore het sppiied slestrical
vischarge mechining 0 mater
Iele {oce construciion, snd. ae-
teding o James R Vetove, As3-

Mhul: ruin Whe eitire plece,

The secret W uuin: the BDM
machine, discovared ailer menihs

tre president, the susooss of Whin o research, was 1o have the whec
l"'l.mh offurt couid now moan rede Puinting continuvusy Cun |
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Wruous cosisnt on the workpiuce |
Mr Veteva said ‘he new West
mghouse reter jobs calis mm'
mobing of 102 siots per pate, 6 |
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Uing oemireis costing $40.000 on
hese muchines in the past. des -
Ppite reduction in setup and toeling |
coste and incressed reMaiiiity
e snid. “Shope wmaking cesapli-
snted parts in small quantities
with high tesling and setup ersts
will e jorced by competition
® une a/e
Less anpensive comtrois have
& number of nachine
‘ool builders to duild mew. less
mpensive mach nes  dou.gned
for n'g, be spid
“A member o machine tool

| builders wit, be exhiditing to.l-

T pet cont of the cuutburing n-e
market by 1970, Dean Freod, &:-
retor of numereal conivel Jor
Dunier-Rarme
Vo talworking Mews last week.
Me estinated ttal n/¢ sontuue- '
g sales this yeor will be some-
where Between 300 and 390 uaits
nd sheuld douile or ‘righe by
1990 The lLien's portion M this
§4in will come n the loss ¢
sive n/c smntrels, he added.
“I1a a Mtle sver a yeir we have
sid as muny of our 3100 somtrols
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The saies gains some, be

slated, as the Joes enponeive men-

w.omwuth-.y

bnoe m‘;‘.‘ -
me

hines sad lathes.

“You just couldnt potily pu

o the maehine tool % v
month that will set! for 1.8 ). n '
2100,000. These tuois were 1ot

available i n.c before e o
The a/c dviser of Rurk.r
Rome ¢aes not relenve sutes and
earnings figures, but Mr Frecd
said that it s now showing a prot
ond hes a vuarter to 2 t.ird
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