


FOREWORD

This brochure is one of J series of repor-«:s resulting from
overs€'as technic",l inquiries or. factory or commercial establish
ments, operation, management, and engineering. The repo!'t is
designed to provide only a gene:!'al picture of the factors that
must be considered in establishing and operating a factor/ of
this typf". Ir. mest cases, plans for actual installations will
ri?quire expert engine'ering and financial advicp in order to
meet st=ecific local conditioilS.

Mention of the name of any firm, product, or process in this
report is not to be considered a recommendation cr an enderse
ment by the Agency for International Development, but merely as
a citat l on that is typical in its field.

**********

The original report was preparedbyltbrris and Van:!lormer,
New York, New York, for the technical aids program through the
facilities of the Office of Technical Services, u. S. Department
of Commerce.

**********

This report has been revised and rewritten
by Vitro EngineerlngCcmpany, a Division of
Vitro Corporation of America, ~?shington

Branc~, 1025 Connecticut Avenue N•.~.~
','iashington 6, D. C.

fer further infomationand assistance, contact $hculd be made
with the local Productivity Center, Industrial Institute,
Servicio, or United States Aid ~fissions.

Code Number
PR-92
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COPPER WIRE DRAWING AND INSULATIN..:

INTRODUCTION

The purpose of this report is to present basic information relativE:
to the establishment of a copper wire! drawing and insulatingfacil
tty in a foreign country. This plant will be equipped to produce
~olh bare and insulated copper wire from copper rods.

T"tis plant requires a considerable capital investment but a l"elatively
small number of skilled workers. However. if the facility is to be
located in a country som.ewhat underdeveloped economically# it is
essential that both an adequat<e sou:rce of raw materials and a very
substantiallocal.:narket for the finished products either exist or be
capable of developm.ent; if this is to be a profitable undertaking. If
the plant must import the copper rods .. or be forced into keen.col'npe
tition with imports from. Inore industrially advt:lnced countries.. it is
possible that the profit to be realized from local production may not
be sufficient to justify the required capital outlay. To offset this,
combining the wire drawing plant with a plant producing copper tubing
might increase the chances for profitable opercltion since copper tube
extruders can als,o e.xtrude the::opper rods irma which the wi:;.:e is
fabricated.

Since theequipIIlentto be used in this plant is largely automatic.. and
is ca.pable of Inore than twice the designed production rate" produc
tion should be increased as rapidly as the mar;cct wiUperIIlit. Future
production might be diversified to include tinned and enameled wires ..
an increased range of wire sizes, and the manufacture of twisted in
sulated wires or SInall cables.
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GENER~'\L ASSUMPTIONS

In order to make realistic cost estimates.. tbe following l1ssum.ption.s
must be made:

1.. The costs of the building and general facilities
are based on United States pri.:.es.

2. Material and equipment costs are based on sizes
and specifications current in the United States..

3.. Labor costs are based on the average for the in
dustry as .recenUy published by theUniterl States
BurE"au of Labor Statistics..

4. Adequate powEr and water are ".vailable at the
pla.nt site.

5. Adequate transportation facilities are availab4'i..
at the plant site.

6,. This plant operates eight hours a day" five days
a week" and fifty weeks a year..

7. No special provision is>made f'or the •training of
new personnel.. It is assumed that learners'rates
will be paid in such caSeS.

8. The following items cannot beesti:mated realisti
cally:

a. Land value
b. Distribution and selling costs
c. In-freight and out-freight
d. Administrative costs
e. Taxes

Although approximate estilnates are made for each of
these items" for the purpos~ 0:£ completing cost esti
mate s" adjustments should be 'made. in accordance with
actual local costs.
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9. Columnsar" pr?vided it'" t.he ta.ble" included in
this report to faeiHtate the conversion of cost
figttres to conform with loea.l casts..

PRODUCT SPECIFICATIONS

AU inforlnation and figures cO.ltained in this report are based
on the production. ·of solid. ro~tnd# bare, annealed eoppe.r wire...
and pol}"Vinyl chloride insulated copper wire, in. *~erican Wire
Gage (AWG)cizcs 8, 10, ll" a:-td 14. All wbesare manufac·tlJU!"ed
fr::rn .5/16i.nch coileJ, h.>t-roU();d ~op?er .ad..

Pol:,vinyl cbloride tnsu.la.tior~ referred tIP as PVC) beJongc:
to a group ofinl'3ulating compounds whose basic ingredient is either
polyvinyl chloride or its copolymer with vinyl acetate ~ in combi
nation witb appropriate plasticizers" stabilizers, fiU.t::-rs., and pig...
mentS. These materials can be compounded to provide a wide
variety ofphysicJ.properties" such as resistanlceto moisture"
cold". heat"fiame, cHs"solvC:::r1ts" chemicals" o:2;one" etc.. Elec ...
tricalpropertiesare suitable for.low...voltage power applica.tions"
such as building wires" s~ries street ligbtingcahle.. machIne tool
wiring.. hook-up and appliance wiring.. overhead Hn~ wire, and
others.

Tbecost figurp,; for insulation given in this report al'e based On a
Union Carbide Corporation Compound.. Type Vyn 9033 G. p.. The
code letters and numbers indic~te the following:

v ::
F ::
D '":
9033 ::
G.p. =

vinyl chloride acetate lcompou.nd
extrusion non-rigid
diced or pellet
ccmpany number
general purpose

This compound is available in the following co10.r5 -black '85..
black 1855" and ivory 1385" and discount prices are available in
large quantities.
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rhe AJnerican Standards Association (.ASA)" 'in COi'ijunction with
the American Society !or Testing Materials (,ASTM), provide the
following a.pplicable speci!ications:

ASA C7.. 1-1957 Soft or Annt;:aled Coppe.r Wire,
SpccificatioDCll fe»%' (ASTM B3-56)

ASA Cl. 7 .. 1953 Hot-Rolled Copper Rods, f.or
Electrical Purposes" Specifica
tions for (ASTMB49-5Z)

ASA C1. 36-1'958 Standard Nominal Diametersand
Cr oss-Sect:'onal Areas of AWG
Sizes of Solid Rounel \Vires used
as Ele.;.;.trical Conductors, Speci
fications for (ASTM BZ58-57)

.ASA C8.30-1954 Insulated Wire and Cable: Vinyl
Chloride Plastic me/ulating COIn
pound" Tentative Specifications for
(ASTM D 734-SOT)

ASA ca. ZZ-1960 Rubber and Thermoplastic Insulated
Wire and Cable, Methods of Testing
(ASTM D410-S9T)

PRODUC''1"ION CAPACITY

This plant is designed to produce ZO" 000 pounds (10 tons) of copper
electrical wire (both bare and insulated) per eight hour day" giving
an annual production capacity of Z.. 500 tons.

This rate of production represents about 50%, of rated capacity and
is considered to be the mtniInUUl for efficient and econonrlcal use
of the equipment.. Production should be increased as soon as the
market will permit since the present labor force. withoutaugrnenta
don" could double the production rate,. thus increasing the profit
possible fromtms operation.
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MANUFACTURING UN1T

The manufacturing unit used in the manufacture of copper wire is
the pound.

1'...tANUFACTURING OPERATIONS

The basic material for a copper wire drawing plant is 5/16 incb.
hot-rolled copper rod. This rod is obtained from a rolling or ex
trudirl.g mill which has fabricated it into the proper size rod from
bar s or ingots of electrolytic copper.

~ickling - As received, the coiled roc:. is always dirty and coated
with 9urfa.ce oxides which must be remo"ed. Cleaning and oxide
rem.oval is accon'lpHshed by a dilute sulfuric acid treatlnent caned
"picklingH

• After pickling, the rod ".S z emoved. water-wafihed, and
ciried. The pickling tanks are usually made of, or lined w1th.. staIn
less steel.. lead, ceranlics, glass, or rubber; and the racks 0:

baskets are made of stainless steel, monel metal.. or nichrome to
provide acid r~sistance.

Pointing and Stringin~ - The leading end of the cleaned coil must
be pointed tc facilitate starting it through the drawing dies (a maxi
mum of 13 to produce the smallest diameter 14 gage wire) on the
initial wire string-up for the wirE. lrawing machine. This is accom
plished by inserting the end of the rod into a series of gradually
diminishing spiral grooves mounted On the side of a power-operated
pointing and stringing machine (see figure 1). This machine, essen
tially a slow-speed drawing macl-.l.ne, -iraws the pointed rod down to
the required size for stringin~ the drawing dies in preparation for
the wire drawing operation.

Wire Drawing~ Annealing, and Coiling - The wire drawing machine
is operated in series with a continuous electric :::oesistance annealer
and a continuous takeup spooler. ---('he rt,d is fed into one end.. drawn
down to the required gage size (depending on the nUInber of dies
strung)$ annealed to the proper softness, and wound on reels in the
continuous takeup. The takeup unit contains two reels, of either 500
or 1,000 pounds capacity$ lYlounted side by side.. The first reel" when
filled" automatically transfers the wire to the second reel without
interrupting the drawing or annealing operations. For continuous
runs, the leading ends of additional coils of rod are welded to the
trailing end of the previous coil. This installation (see figure 2)
operates at almost 1000/0 efficiency because there is a lninilYlum of
scrap loss due to stopping the operation or to telnperature changes.
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Figure 1. Power-Operated Pointin€, and Stringing Machine
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Figure Z. Typical. Manufacturing Unit Consisting of a Wire Drawing Machine at the
Lef't, aContinu.ous Resistance Annealer- in theCente.r I and a Continuou.
TakcupSpoolcr at the RJght.



The wire drawing machine and ~8sociatedmotol"s, translormer 3"

controls, spoolers, anneal~r. and takeup unit are available as a
complete f'dckage at price savings to fit the particular needs of
the plant.

If bare wire is to be furnisried, the coil is placed on a ::-ewinder
for transfer to smaller spools which are either shippe~," or placed
in stock. If insulated wire is to be furnished, the coil is either
placed in semi-finished stock or immediately sent through the
insulating process.

!nsulati!.!&. - In the insulating process.. tt"le coil of baze wire {rolD
the spooler is placed on a take-off spool and the end centered
through. the head of the insulation extruder. As tb.e wire is dra:wn.
through the head at a preset speed,:, the insulating material flows
through a die :: r nozzle and f:orms a con..inuous concentric coating:
around the wire. The insulated wire is then air-cooled ana wound
on a spooler which maintains an even tension as the wire is drawn
through the extruder head. Figure 3 shows a typical insulation,
extrude r suitable for applying polyvinyl chloride insulation to
copper wire. The coil of the insulated wire is taken from. the
spooler and placed on the take-off spindle of a rewinder where it
is wound on appropriately-sized spools for shipment in commercial
lengths.

Quality control is essential in the manufacture of copper wire to be
used for electrical purposes. Samples of the bare and insulated
wire sho·...ld be submitted to visual and dimensional inspectlfJtl6 as
well as to various electrical tet-ts6 to determine its conformance
with physica:;' and electrical ~:'equirements.. The insulated wire no:-; ...
mally will be submitted to a spark test" a dielectric test6 and an
insulation resistance test. In a plant such as this~ the inspection
and te 5t ing is usually performed by the foreInan.

PLANT SITE

An area of approximately 1/3 to liz acre will be required to
accomodate the building and to 3.11ow for normal futu.reexpansion.
It should be located as advantageously ~s; possible with respect to
transportation" power" water.. fuel" sources of labor.. and a sub
stantial marke1. for its finished products. The cost of the land is
~stin1.att.d ::A,.I; $1, ODO.
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BUILDING
m q;Z

A one story building, constructed of a.ny 81l1itable fire-proaf
material and containing about 4, 000 square feet offktor .• space $

win be. satisfactory to housetbis operation.. Suggested dimen
sions would be 40 feet wide by 100 feet lot~g..The cost of the
bui1w.n~,includingall utUiti9$j i. eil$timate~at $17" 000. A
pr,-"posed pla.nt layout,· indicating the location c'f eO"t1pm,e'4t and
the wOJ;'know, is shown in figulre 4 ..

POWER

The total con':1.ected power requirements fortlds plant are ap
proximately.500 kilowatts pe!" hour. The annual power cost is
L stimated a.t$13,500basedon 1... 3 cents per kilowatt hour. Evell).
in the United Stat~s, .power costs vary Widely with locality.

WATER

The aunual water requirements for production.. samtationJl and
fire protection are. approximately 2. minion gallons. On this
basis, the annual water cost is estimated at $600.

FUEL

The annual fuel requirement for heating is estim.ated at $1# 000.,
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DIRECT LABOR... ---,.., ...

Two skilled workmen" a ... listed in the following table" areneces
sary to operate the manufacturing equipment. One operator
would be responsible for the pointing and stringing, .wire drawing
and annealing, and the continuous takeup spooller. The other
would be responsible for all the insulating operations in connec
tion with the plflstic extruder and its associated equipm.ent. In
addition, at least two laborers. or unskilled belpers. will be re
quired to handle thf" pickle 31!ld wash-dry process, the rewinding
operations, andtbe necessary moving and handling of the rod and
wire coils.

Nwnber
Occupation Required

Wire drawing and
annealing operator 1

Extrudins operator I

Unskilled helpers 2

Hourly
Rate

$2.50

.2.50

1. 75

Annual Cost
Esfunated Actual

$ 5,200

5.. 200

7.. 280

Total 4 $ 17.. 680



INDIRECT LABOR

Four people.. as listed in the following table, are sufficient for
the indirect labor force; a manager who also handles the book
keeping; a foreman who schedules the manufacturing processes
for optimum producti.on, and performs q11ality control duties; a
tnaintenance engineer to maintain and rel?air the equipC'1ent; and
a stocK clerk for Donna! receiving, billhlg, and shipping duties ...

Occupation

Manager

Forem.an

Maintenance Engineer

Stock Clerk

Total

Number
ReW!ired

1

1

1

1

-4

Hourly
Rate

$ 3.0<l1

Z. 5CJI

1.7Q1

Annual Cost
Estimated Actual

6,Z40

5, ZOO

$Z6,976



DLTtECT MATERIALS

Item

5/16" dia.\'neter bot
-=<?~led copper· rod

Unit

Ton

No. of
Units

.G" 400

Unit
Cost

~92.0

Annual Cost.. -
Estimated Actual

$Z,,2.08,000

Polyvinyl choloride
(PVC)

Total

Item

Pound 126, 000

SUPPLIES

0.28 35,300

$2,243,300

Annual Cost
Estimated Actual

Sulphuric Acid - 10" 000 pounds $ 500

Spools - 2.40, 000

Wire Dies - 12.

Lubricants and hand tools

Office Supplies

Total

14

24.. 000

42.0

120

zoo



PRODUCTION TOOLS AND EQUIPMENT.

Description

Pickle tank and
auxili.ary equipment

Nurnb(~r

Requir~

1

Estimated Cost....'

Unit Total

$ 3, 000 $ 3, 000

Cost.....

Pointing and stringingmachin!! 1 6,000 6•• 000
Wire drawing and annealing
__e-=9l..u...ip....m__e_D_t_*. 1__........_9_.0....:!211"O .__9;...0..,.:••;...0_0_0 __

Extruder** 1 36,,000 36.000

Total $135. 0 00-------------------------_......-
:0: Wire drawi.ng machine complete with control panel and mot.Qrs, con..,

tinuousresistance annealer with transfo!r:n:u:~r" and continuous takeup
spooler.

** 3-1/2. inch bore plastic insulating machine complete ~itb control "UIIJ'II'I..lIi~;;:..

auxiliary feed hopper, payoff stand, 30 foot cooling trougb,
higb··speed capstan, spa.rk tester, semi ..automatk dual-reel takeup,
tandem motor drives.

OTHER TOOLS AND EQUIPMENT

Descx iption
Number
Required

Estimated Cost
Unit Total Cost

Rewinder

Hydraulic lift truck

Skids

i~intenanceShop
(Bench lathe" grinder"
test equipment. etc.)

Total

1

1

2.

15

$2,000

600

500

$2,,000

600

1,,000



FURNITURE AND FIXTURES. .

Description

M:arw,ger '8 desk
and chair

Clerk's desk and
chair

Number
Reqp.ired

1

1

Unit
Cost

$12.5

100

Cost
Estimated Actual

$12.5

100

Typewriter and
table

File cabinets

Adding Inachine

Extra chairs

Coat rack

Lam.ps

Miscellaneous

Total

1 110 110

2. 50 100

1 J03 103

2. 15 30

1 <] 9

2. <] 18

....... 5

$600



DEPRECIATION

Description
Estimated
Cost

Years
Life

Annual
Estim,,1:~ed 'Actual

Buildin.g $ 17,000 20 $ 850=:;";;~;;';';;';;::Jii_I...- '-;::;'~~";;"';;"~_--",:::";:,,,__~_,,:;;,;:;,~__• _

Production tools and
--!<iuipment

Otbe r tools and
equipiuent

Furniture and fixtures

Total

135.000

.5,600

600

10

10

10

13,500

560

60

$14,910

Item

Depreciation

Indiret't labor

Power

Wat~r

Fuel

§:lppHes

MANUFACTURING OVERHEAD

Annual
Estimated Actual

$14,,970

26,,976

13" 500

600

1•• 000

T:>i:.al $82"----,----------------------....;--"--------



Item

Directmaterials

Direct labor

MANUFACTURING COST

Annual
Estimated Actual

$2,243,300

11,,680

Manufacturing overhead

Total

FIXED ASSETS

Item

Land

Building

Production tools and
equipment

Other tools and equipment

Furniture and fixtures

Total

18

82,286

$2,343,266

Estimated

$ 1.000

17.000

135.000

600

$159.200

Actual



WORKING CAPITAL

Item

Direct .materials, 30 days

Direct labor, 30 days

Manufacturing overhead, 30 days

Reserve .for sales collections, 30 days

Total

Estimated

$187.000

1.470

6,860

2.585

$191,915

Actual

Item

Fixed assets

Working capital

CAPITAL REQUIREMENTS

Estimated

$159,200

197,915

Actual

Total

SALES REVENUE

$351,115

The production capacity of this plant is rated at 5, 000, 000 pounds of
wire per year. Half of this consists of bare wire and half of insulated
wire or 2.500, 000 pounds per year of each type. Based on an average
wholesale selling price of $0. 62 per pound for bare wire. and $0.65
per pound for insulated wire, the total annual gross sales are
$3, 154, 100, yielding a gross profit before taxes of 25".
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RECAPITULATION OF COSTS, SALES, AND PROFITS

ANNUAl, COSTS

ITEM

DiTect Materials

Bare

$1.104.000

ESTIMATED
In8ulated

$1.139,300

T'otal

$Z. Z,43, 300

ACTU.AL

_D_i_T_ec_t_..;.L..;.a..;.b_o_r' 6,:...l40 U,440 17,680

Manu.facturing Overhead

Total Manufacturing Coats

3Z,940 49,360

$1, ZOO. 100

82,300

$Z, 343, Z80

Interest on Loans

Insurance

Legal Fees

Auditing

Unforeseen Expenses
(Bad Debts•.Etc. »

Tobl Administrative Coats

Total Sales Costs.

Total Business Costs

Profit Before Taxes

Total Annual Gross Sales

U).OOO 10,.000 ZO,OOO

1.000 1,000 Z,OOO

4,000 4,000 8,000

5.000 5,000 1(}, 000

:'.000 10.000 lO,OOO

$ 30,000 $ 30,000 $ 60.000

60,000 60.000 lZO,OOO

$l,Z33,180 $1. Z90.100 $Z,523,Z80

308,300 3lZ,5Z0 630.8l0

$1,541.480 $1.6IZ.6Z0 $3,154.100

• Includes Commissions. Travel. Freight-o,-~, Discounts, Etc.
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BUDGET CONTROL

A requisition form designed to provide accurate records of pro
curement and indicate the purpose of procurement with the least
amount of time and effort is shown on page 23.

This .formhas an account number for each type of the various
expenditures which the manager will review in detail, monthly or
oftener, in order to control his expenses. Some items, such a.s
power and water; are usually WIder cQntractand are easily checked
by reference to monthly bills. For simplification, items (marked
with an asterisk in the table on page 22) are omitted from the purchase
requisition. Variations in the labor costs are ~asUy reviewed by ex
amination of the payroll vouchers. The simplified type of control thus
provided makes certain that the manager can control expenditures
promptly.

In addition to the requisition form. a sanlple voucher check is shown
on page 24. Voucher checks should be used for the payment of an
expenditures and the appropriate book account number placed on each
voucher.

At the end of each month the manage r will receive a statement of aU
expenditures broken down by budget accounts, as shown on page 22.
If the expenditures exceed the budgeted monthly allowances of any of
the accounts, the bookkeeper will furnish the manager with a break
down of all expenditures relative to the budgeted accounts exceeded.
All these supporting data can be secured by reference to the purchase
requisitions and the check vouchers. This reference win enable the
manager to det'ern:line what caused the over-expenditure and take
correct:.ve action.

1£ at any time during each nlonth it bec ome s apparent that expenditure s
will exceed any of the budget accounts, the bookkeeper win bring this
to the attention of the nlanager fo'!:' his inforInation and action.

21



BUDGET CONTROL ACCOUNTS

Account Number

10 Administrative

Monthly
Exp-ense

Monthly
~udget

$ 3,330 $

Annual
Budget

40,.000

Actual----

20 Sales

30 Direct Materials

40 Supplies

51 Power*

52 Water*

53 Fuel

60 Unforeseen Expense
(Reserve Account)

71 Direct Labor*

72 Indirect Labor*

80 Depreciation
(Reserve Account)

Total

10, 000 120, 000

187.,000 2,243,300

2, 100 25,24.0

1,130 13,500

50 600

80 1.000

1,650 20,000

1,450 17.680

2,230 26.980

1,250 14,970

$210, .270 $2, 523,270
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R. W. MITCHELL MANUFACTURING COMPANY
1""22 IlOSWORTtf STREIET••• E.

6i,!£

ANYWHERE. U. S. A. ISt__ No. 10000

~,

PI'Y~;;;;;;;;;-=-----------------------------TC,TH&OftOCftOI" r DOLLARS $ -----~,
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ENGINEERS

The services of professional engineers are desirable in the design of
this plant, even though the proposed plant is small.

A correct de sign is one which provides the greatest economy in the
investment of funds and establishes the basis of operation that wilt be
most profitable in the beginning and will also be capable ofexpansion
without expensive alteration.

The addresses of professional engineers who specialize inindustria.l
design, some of whom may be willing to unde.rtake such work on low
cost projects overseas, can be secured by reference to the published
cards in various engineering magazines. They may also be reached
through their national organizations, one of which is the

National Society of Professional Engineers
2029 K Street, Northwest,
Washington 6, D. C.

Manufacturers of industrial equipment employ engineers falYliliar with
the design and installation of their specialized products. These manu
facturers are usually willing to give prospective customers the benefit
of technical advice by those engineers in determining the suitability of
their. equipment in any proposed project.

The equipment rr..anuf?_cturers also know, and can recommend, profes
sional engineers in private practice who are willing andabletopro
vide appropriate consulting services.
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TRA.INING

Manufacturing an inferior quality of product during the training period
could create sales resistance that might be difficult to cOpe with later.
To avoid such possibilities) the quality of the product should be main..,
tained at all times, including the training period.

In some areas skilled operators may be available locally. In other
areas all the operators may have to be trained.

If skilted operators are not available, adequate training would be
assured by using one or rn.ore of the following rn.ethods:

A. If the plant is designed and installed by a competent
engineering firm, the contract should be negotiated, if
possible, ona turn-key basis. On this basis the contrac
tor agrees to operate the plant and produce the quality
and quantity of the product stated in the contract for an
agreed period of time. Such a contract would assure
adequate personnel training, since full quantity and quality
could not be produced with an untrained organization.

B. The engineering firm that designs and installs the plant
ca.n usually rn.ake training arrangern.ents to have k~y person
nel placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide
training for the key personnel while the plant is .being
installed.

c. If neither of the above methods is possible~ then qualified
and experienced individuals should be e.rnployed for the key
positions, either permanently or temporarily, to perform
the key operations and assist in training the organization,
even if they must be secured. outside. the country.

D. The rnanager should have years of successful experience in
this type of business and be fully qualified in aU phases
of managernent, including the training of employees.
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SAFETY

There is always danger of accident and injury in anyi austrial plant.
Because of chis, the manager should take specific acti<. to bring: to
the attention of each employee the importance of safet.y plff'cautions
and inte lligent first aid.

Practically aU machines have safety appliances, and themanab
should see that these are in good working condition and that the
operators are making full use of them.

In addition to constant watchfulness to make sure that all practica.ble
safety precautions are taken, first aid supplies should be readily
available. One complete first aid kit should be maintained. near the
manager's office. and others at appropriate places throughout the
plant. Some of the employees should be trained to provide first aid
service.

The use of accident posters in the plant have proved to be of value in
reducing accidents. It is recommended that such posters be used, .and
that SOIne direct special action be taken by the manager. at least once
each month, to bring to the attention of all personnel the iJnportance
of safety precautions.

A fire brigade should be established and each member trained asto
his responsibility in case of fire. Fire drills should be conducted
periodically.

It is recommended that the employees be encouraged to offer sugges
tions or recommendations relative to prevention of accidents, removal
of fire hazards and maintaining general interest in all safety factors.
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SUMMARY

AsmaU plant, built and operated according to t.he assurnpticmsmade
in this l"eport would be a profitable undertaking.

Provision is made for inserting local cost in connection with aU ,cost
figures shown in this report. A careful analysis should be made of
all cost figures to determine the local potential profits in any locatiOlI
where such a plant is being considered.

There are some determinations. however, that should bema,debefore
a decision is reached to build and operate such,& plant.

For. exanlple, what are thepossibi litiE~s of future expansion witbintbc~

country for this industry?

What other products could be manufactured with the machin.ery and
equipment specified in this report?

Is there a market for such additional products?1

How does this. industry compare with other industries that may be
needed in the country relative to the following factors:

1. The economic va lue to the country.

2.. The needs of the majority of the people.

3. The amount of investment capital required..

Consideration should also be given to such factors as :

The amount of powe r required and the availability of
a dependable supply. If an adequate supply is not
available the installation of power equipment may be
required.

The water requirements for ail purposes including fire protection and
potable water for drinking purposes.

The fue I requirem.ents and availability. If local fuel can be used
the baUer should be adaptable to such fuel.

The transportation facilities to and froIn the plant. 1£ they are not
adequate an investment in trucks may be required.
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OTHER CONSlDERATJ:ONS

There are other bnportant subjects, shown below, that should be. lully
investigated and considered.. Info1"tnation on these subjectsis ..suaUy
available f:rom such sources as banks, government agencies•. exporters
and importers, wholesalel·s, retailers, transp0l"tati.on com:panies and
manufacturers ..

MATERIALS AND SUPPLIES

1. A.re aU materiala andsul\Plies available 10c:aU)"?
:. Is the local material market competitive?
3. Is satisfactory delivery of local materials assured at reasOD-

able prices?
4. What materials and supplies must be i~ported?

5. Aret.'ley available in world markets at competitive prices?
6. Wou'ldprompt delivery of imported materials a.ldsuplJli.esbe

assured so that large inventories would not be required?

MARKET FACTORS

1. Is there already a demand for the prudu:t?
A. Who are the principal consu.mers?
B. Who :lre possible new consu.mers?

2. How is demand for the product now satisfied?
A. By local production? If so, what"is the volum.e of armual

p I"oduction?
B. What percentage of consumption is fiUed by local prootic'';'

tion?
C. ByiJnports? H so, what is the ,,'oluDle of annua.l i.mporls?
D. What percentage of consumption is lDet by imports?
E. FrOID wnat areas a!'"e imports derived?

3. What is the estimated annual increase in locaiconsumptionovp-r'
the next five years?

A. How were sucb estimates made?
~ By reference to official figures on population growth.

far-r-.ily budgets. irnports. etc.?
C. By consultation with trade or industry. tninistries.

associations. bankers. conunercial houses, wholesalers,
retailers. industrial conSU""llers. etc.?
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4. If the pr1duct ~ s already being manufaC~llJredl! can theexistlng<aDd
eatimated future local market abs,orb production of the new plant
without pt'icE"-cutting 01" other dislocations?

5.. Would the e~limated sales price and quality of the new product:,make
it competitive with an Imported equivalent?

A. After adjusti.ngcost to local cOltditions. is the
estimated sales price of the product .0 high that
t~:riff protection. is necessary tlO protect i.t from
im.ports?

EXPORT MARKETS

1.. Could the product compete in export markets on the b,a.sieof pl'i(;e~

quality and dependability .,f su.pply?
2.. Can export markets for tbe product be developed?
3. If SOt in what areas and 111 what annual 'lrolume?
4. Wbatprocedures would be necessary to.develop e.xport market.?
5. Wbat would it cost?

MARKETING PROBLEMS

1. In calculating costs of the product. has adequate allowance been
made for the expense of a sales department. advertising and pro..
motion that might be required?

2.. Do consumer prejl.'ldices against locally. manufactured products
exist?

A. If so~ why?
B. Wou~d they apply to the new produ.ct?
c. If so~ how could they be o".-ercolJ1e and what

wou!d it cost to do so?

3. Do marketing and d;stribution facilities for the product exist?
A. If not, can they be set up·'
B. What would it cost to de so?

4.. Will the product be sold to:
A. W'tolesalers?
B. Retailers?
C. Direct to consumer?
D. Other industries?
E. Government?
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FINANCIAL FACTORS

1. Technical advice on selection of machinery .and equipm.ent.
A. In selecting the machinery and. equipment for the

new plant, hav~ reputable and competent engineers
and technicians been consulted?

B. Have they been asked for advice ontn.e most suitable
types of machinery and equipment .for the process and
locality?

C. Have they carefully compared costs of various sUppn~.r8?

D. Credit terms offered -purchasers?

FINANCIAL REQUIREMENTS OF THE PROJECT..

1. In estimating the cost of the project. has careful consideration
been given to:

A. The effect on costs of delays incon:3truction schedules?
B. In delivery and installation 01' machi.nery and equipment?
C. In ilnport of eS2ential raw materials and supplies?

2.. In calculating cash flow and working capital requirements. has
careful consideration been given to:

A. Maintaining adequate inventories of raw materials?
B. Supplies and spare parts?
C. Seasonal fluctuations in. the business?
D. The time reqIDJ'ed to liquidate credit sales to

cusi.omers and bad debts?
B. The period necessary to get the plant into

production?
F. Cash required to amortize its principle loans?

3. U the economy i.s in a period of inf!ation~ has full aUowancebeen
made for the influence of rising prices and wages on thec:ost of
the project and on workinJ capital req1.lil"ements?

SHORT TER...~ BANK CREDITS

1. Has it been possible to make arrangements with localbanksto
I:nance short-tilne working capital requirements of the business?

FINANCIAL PLAN

1. Has a definite plan to finance the project been worked out?
A. Is sufficient capital available locally?
B. IT not, what is the plan to obtain there(ltUred capital?
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ECONOMIC FACTORS

L How much foreign exchange (and in what currency) is required<to
impo.rt machInery, equipment and suppHes~

.~. How mud:'.. foreign excha"lge (and in what cu.rrency)is
required for annual interest paym.ents and amortization
of any loans contracted tu irr.lport .machinery and eqUip..
ment, orior payment of royalties and technical se:r\ice81

B. How much foreign excha"1ge (and. in what currency) is
required for annual import of ra'Vr materials and suppl.ie8?

C. What are eatimatedannual foreign exchange earnings and
in whatc'.lrrencies?

D. Has careful consideration been given to the possibility
of depreciation in the foreign exchange value of the
local currenc11

E. Has careful consideration been given to the possibUity
of import controls, or restrictions on availabilities of
foreign exchange necessary to operate the business?

F. What benefits would the newcusiness bring to the economy
in the use of local raw materials: in employm.ent and in
technology?

G. Do dp.pendable facUities exist for transportation. power.
fuel" water and sewage?
(1) Ifn'ot, can existing defic:iencies be eliminated

satisfactoriIy?
(l.) What would be the cost to do so?

PERSONNEL

1. Is there an adequate labor supply near the plant location?
A. If not. ~ow can the problem be solved?

2. Can theprob!em of training competent management and super..,
visory personnel be solved?

A. Also. the training of skilled labor?
B. Is technical advice available in the locality?
C. If not, where can it be obtained and whatwiU it cost?

LAWS AND REGULATIONS

L Do existing labor laws, government regulations~ laws and taxes
favor establishment of new business"?

A. If not. can existing obstacles be reDl.oved?
B. If so, !:ow and when?
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