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FOREWORD

This brochure is one of a series of reports resulting from
overseas technical inquiries on factory or commercial estab
lishments, operation, management, and engineering. The
report is designed to provide only a general picture of the
factors that must be considered in establishing and operating
a factory of this tyPe. In most cases, plans for actual instal
lations will require expert engineering and financial advice
in order to meet specific local conditions.

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

************

The origil'al report wag prepared by Morris and Van Wormer..!
Engineers, New York 4, N. Y. through the facilities of the Of
fice of Technical Services, U. S. Department of Commerce.

************

This report has been revised and rewritten
by Vitro Corporation of America, Washington
Branch, 1025 Connecticut Avenue, N. W.,
Washington 6, D. C.

For further information and assistance, contact should be made
with the local Productivity Center, Industrial Institut~, Servicio
or United Sta~esnD Jliaai-..

Cod.~

PR-94
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COPPER TUBING

INTRODUCTION

The purpose of this report is to present basic information
relative to the establishment of a small copper tubing plant
in a foreign country. This plant is designed. to produce
seamless~ thin-walled" flexible" copper tubing by the ex
trusion method only. This tubing is generally used with
solder type fittings" requiring no threads, and come:s in two
types: K (heavy duty).. and L (light duty), the only difference
being the wall thicknesE. This report is based on the manu
facture of type K only~ which is suitable for general plwnbing
and heating purposes, underground usage, and for gas, steam,
and oil line s.

This plant"which is about the minimum feasible size, will
require a substantial capital investment; however, it can. be
operated by a relatively small number of skilled workers.
Profitable ope.ration in industrially developing countries will
depend upon two Inain factors: (1) the availability of locally
mined and refined copper to provide low cost ingots thu.c en
abling the plant to export its products; and (Z) the presence of
a suffiCiently large domestic market~ in the absence of do:rnes
tic copper" to overcome the expense of impt': ted ingots. As
sociation of this tubing plant with a copper wire drawing facility
would result in considerable savings and increased profits since
the tubing extruder could produce the 5/16 inch copper rod re.,
quired by the wire plant.

An increased future market might permit an increase in the
range of tubing sizes produced; the manufacture of the lighter
types of tubing; or the fabrication of other extruded shapes. The
plant is also adaptable for the extrusion of other m.etals such as
brass;'br-onze" and lead.
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GE~'"ERAL ASSUMPTIONS

In oTder to m.ake realistic cost estiInates in this reportl it
is necessary to make the following asswnptions:

1. The costs of the building and general facilities
are based on United States prices.

Z. Material and equipm.ent costs are based on sizes
and specifications current in the United State6.

3. Labor costs are based on the average for the in
dustry as recently published by the United State s
Bureal:. of Labor Statist';-=s.

4. Adequate and suitable water. power, sewerage,
and transportation facilities are available at the
plant site.

5. This plant operates eight hours a daYI. five days
a week, fifty weeks a year.

6. The plant manager and the supervisors are capa
bleand experienced :men able to do a.ll the labor
training necessary, with the aid of other experi
enced workmen. It is assumed that learner's
r4?te s will be paid in such case 8 and that the coste
can be charged under unforeseen expenses.

7. The following item.s cannot be estimated realistically:

a. Land value

b. Distribution and selling costs

c. In-freight and out-freight

c;l. Administrative costs

e. Taxes

Approximate estimates. are made for each of these
items, with the exception of taxes, for the pnrpose
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of co:mpleting cost esti:rnates; however, adjust
:ments should be :made in accordance with actual
local costs.

8. All cost esti:rnates contained in this report are to
be adjusted to confor:m to local conditions. Colum.ns
are provided in the tables included in this report to
facilitate conversion of cost figures to those existing
locally.

PRODUCT SPECIFICATIONS

All infor:mation and costs contained in thi s report are based
on the production of 1 i:2 -.. 3/4-, and I-inch outside diameter
sea:rn1ess, thin-walled, flexible, heavy duty.. coiled copper
tubing, type K, fabricated fro:m copper ingots. The m.anu
facturing process is based on the extrusion method rather than
piercing and rolling or cold drawing.

The copper ingots m.ust be oxygen free and are usually cast
fro:m electrolytic copper or a deoxidized or phosphorized cop
per obtained from. high resistanc"e lake copper or electrolytic
copper. A commonly used type is a Deoxidized High-re sidual
Phosphorus copper, usually referred to as DHP.

The American Standards Association (ASA) in conjunction with
the American Society for Testing Materials (AS7M) provide
the following applicable specifications;

ASA HI7.1-1942 Lake Copper Wire Bars, Cakes..
Slabs, Billets.. Ingots, and Ingot
Bars .. Specifications fo,r (ASTM
B4-42)

ASA H17.2-1943 Electrolytic Copper Wire Bars,
Cakes, Slabs, Billets, Ingots,
and Ingot Bars, Specifications
for (ASTM B 5-43)

ASA H23.1-1959 Seamless Copper Water Tube..
Specification for (ASTM Ba8-58)
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other applicable ASTM specifications are:

ASTM B2.51-58T General Requirements for Wrought
Seamless Copper and Copper-Alloy
Pipe and Tuber' Tentative Specifi
cation for

ASTM B224-58 Standard Classification of Coppers

PRODUCTION CAPACITY

The proposed plant has an annual requirement of 1900 tons
of copper to meet its designed production capacity of 15,000
pounds of extruded tubing per day or a total of 1815 tons per
year. Annual scrap, due to butt end shell, etc., is estimated
at approximately 15 per cent. This scrap can be remelted
and cast into billets or sold to various foundries or other fa
cilities which employ copper as their basic raw material.

The plant should reach full pr(.)duction in about two months,
with aU labor training being af.;complished by the tnanager
and the supervisors assisted by other experienced workers.
The estimated production of 15,000 pounds of tubing per day
is about the minimum rate for efficient and economical use
of the equipment.

This report discusses only a small ext~sion plant. However,
as the plant grows, it could be converted to a high-speed, eco
nomical, and automatic operation capable of producing up to
15, 000 pounds of tubing per hour. Current trnited States prac
tice accomplishes this by extruding large tube blanks which are
then annealed and drawn to the final size. This process would
entail additional equipment such as anoth ~r reverberatory fur
nace, more billet molds, a suitable drawing press, an annealiIlg
furnace, and an increase in floor area to at least 10,000 square
feet. A proportionate increase in production output and profit
would result.

MANUFACTURING UNIT

The manufacturing unit for copper tubin.g is the pound.
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MANUFACTURING OPERATIONS

This Flant manufactures copper tubing from ingots by the
hot e"Ctrusion method. Properly cont;rolled ope:rations
eliminate ~ny need for annealing the tubing after extrusion.

lpgot Melting and Castin&. - The ingot is melted in an oU
fired, reverberatory furnace and then cast in a cylindrical
m.old to form a billet suitable for extrusion.

Billet Cutoff - After water cooJ.1q }the billet is cropped and
cut to the required length by a rotary cutoff saw.

Billet Drilling - A center hole, large enough toaccomodate
the extrusion mandrel, is drilled lengthwise through the
billet.

Billet Heating - The machined billet is heated to a plastic
condition in a tunnel type furnace and then conveyed to the
container of the extrusion press"

Tubing Extrusion - The extrusion press consists of. three
main parts: tl'.e hydraulic cylinder and rant fitted with an
extrusion mandrel which. cont:rols the inside diameter of the
hole in the tube; the container.. a high pl:essure cylinGer where
the billet is squeezed; and the die holder containing the die
which forms the outside diameter of the tube.

When the. hot billet is in the container.. the hydraulic ram.
moves forward and the mandrel passes through the center
hole in the billet centering itself in the die. As the ranl pres
sure continues, the billet is squeezed, and the metal £lo'Ws
betwe€"n the die an:d_ the m.andrei emerging as continuous tub
ing with uniform cross section.

The extrusion presa and induction-heated billet furnace J

pictured in figure 1, are included :merely t" give som.e idea
of the type of equip:ment currently used in the Unitec States
for large production of copper tubing. This equip:ment is :much
larger and :more expe:lsive than the siInple press and direct
fired furnace recomm.ended for the proposed plant.
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Figure 1. High Production Extrusion Press and Induction-Heated Billet Furnace



Lubrication - Lubricants such as oil and graphite tnay be
used to facilitate ejection of the tubing from the die body.

Cooling and Coiling - After cooling, the tubing is cut into
standard lengths, the ends are trinuned, and it is coiled
prior to inspection and testing.

Inspection and Testing - T:1.e coils of tubing are subtnitted
to visual and ditnensional inspection to deternrine confortn
ance with physical requirements, and to a hydrostatic test
of not less than 60 pounds per square inch internal pressure
while irr.l.IJ1.er sed in w:lter, to insu.re against leakage.

PLANT SITE

About one acre of land will be recr.rired to acco:modate the
building a.nd to allow for normal future expansion. It should
be located as advantageously as pos ...ible witt... respect to
transportation, power~ water. fuel, sources of labor, and
a substantial market for the finished goods. The cost of the
land is estiInated at $2,000.00.

BUILDING

A one story fireproof building of concrete block and steel
truss construction, with no colum.ns, will be required for
this operation. It should contain a con.crete floor rated at
';QO pounds per square foot, and foundations for :major equip
tnent should be provided. Suggested dimensions are 60 feet
wide and 100 feet long giving a floor area of 6,000 square
feet. The cost of the building, including all utilities, is esti
mated at $33, 000. A proposed. plant layout is shown in figure
2.

POWER

The total connected power require:ments for this plant are
approxiInately 750 kilowatts per hour.. The annual power cost
is estimated at $20" 300 based on 1.3 cents per kilowatt hour.
Even in the United States, power costs vary considerably with
locality.
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WATER

Although water is reused in the rr...anufacturing operations..
the annual water requirem.ents for m.ake-l~p<R'ater.. sanita

- tion.. and fire protection.. are approximately seven million.
gallons. On this basis .. the annual water cost is estiInated
at $2.. 100.

FUEL

The annual fuel requireDlents for heating and manufacturing
are about 400.. 000 gallons of oil at an estimated cost of $32,000.

DmECT LABOR

Fifteen worlcrn.en.. as listed. in the following table" are necessa.ry
to operate the znanufacturi1:g equipInent.

Occupa.tion
Nuxnber
Requi:!'.ed

Hourly
Rate

P...nnual Cost
Est~-t-e~d::-'"~A~ctual

Melt ~Urnace
Tender 1 $2.15 $ 5, 11.0

2.15 5,120

2.50 5.. 200

1.15 "!., 280

Z.15 13,416

1.15. 1, Z30

Z. 15 4 .. 412

2. 15 4 .. 472

1

1

Mold Handle~

Casters

Ingot Jlandlers

Drill Operat~. l_· .;..-. _

Billet ~urnace
Tender

Saw Operator

Extruder Opc:n\tor IS

Helper 1 4,472.

Coil Operator 1

Coil Operator's
HelFer i 1. 15 3.. 640

Totals 15 $66, 144
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INDmECT LABOR

Thirteen people~ as listed in the following table~ are. necessary
to adIninister. manage ~ and m.aintain the plant.

Nu:mber Hourly Annual Cost
C).ccupation Reerlired Rclte Estimated Actual

Plant Manager 1 $12,000

Supervis<.'r-Line 1 $4.. 00 8,320

Super·.!.sor -
Maintenance 1 4.00 8.. 320

Maintenan.ce
Mechanics 4 2.50 20~800

Tester-"Inspector 1 2.00 4~ 160

Lift-Truck
Operator 1 2.00 4,160

Stock Handler 1 1.75 3,640

Stock Clerk 1 1.75 3, (,40

Typist-Clerk I 1.50 3, 1;~0

Bookkeeper 1 Z.50 5, ZOO

Totala 13 $ 73, 3fl0

DIRECT MATER1A.L5

Item

Copper
Ingots

Total

Unit

Ton

No. of
Units

1900

Unit
Cost

$800

Annual Costs
EstiInated Actual

$1,520,000
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SUPPLIES

~tem.

Maintenance and i-epair partsl' die_ ..
toolsl' etc. ~

Lubricants

2!fice Supplies

Total

Annual Cost
Estim.at ...d Actual

$15l' 000

500

1,000

$16.. 500

FUR:t-.nURE AND FIXTURES

Num.ber Unit Cost--Description Required Cost Estim.ated Actual-
Executive Desk

and Chair Set 1 ~130 $ 130

Desk and Chair
Set 5 100 500

Typewriter and
Table 2 110 220

Adding Machine 2 110 2Z0

Drinking Fountain 2 100 200

Clothing Locker 24 20 480

File Cabinet
,

50 3000

Garm.ent Rack 2 25 50

Storage Cabinet 1 30 30

Chairs 6 15 90

Miscellaneous 80

Total $ 2.. 300
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PRODUCTION TOOLS AND EQUIPMENT

U suallYI in ingot .meltingl billet castingl a-r..<1 billet heatingl
the type of furnace used detertnines the process systezn.
Thislin turnl detertnines the type of tnoldsl special conveyorsl
and auxiliary equiptnent which will be required. All of this
associated equipm.ent is '1sually designed and supplied by the
furnace manufacturer as an integral unit. The individual
costs are estitnated in the following table to arrive at a total
estimated cost for prcduction equiptnent.

Description

Reverberatory
Furnace-On
Fired

Ladles

Number
Required

1

3

Estimated Cost
Unit Total
Cost Cost

$101 000 $ 101 000

500 1, 500

Actual
Cost

Billet Molds and
Auxiliary Equip
ment

Rotary Cutoff Saw

Overhead Travel
ling Crane

I

1

2,000

10,000

5,000

2,000

101 000

Billet Heating
Furnace and
Conveyor

Extrusion Press

Coiling Capstan

Total

1 4 1 000 4,000

1 2001 000 2001 000

1 21 500 2,500

$ 2351 000
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OTHER TOOLS AND EQUIPMENT

Description

Maintenance Shop
Bench Lathe,
Grinders~

Trinuners, etc.

Hydrostatic Test
Equip:ment

Skids, Slings, Hand
Tools, etc.

Lift Truck

Total

NUInber
Required

1

Unit
Cost

$6, 500

Cost
Estinlated Actual

$ 4,500

1,000

4,000

6" 500

$16,000

DEPRECIATION

Estimated Years Per .Year
Description Cost Life Esti:mated Actual

Building $ 33,000 20 $ 1,650

Production Tools
and Equipment 235,000 10 23,500

Other Tools and
Equip:ment 16,000 10 1,600

Furniture and
Fixtures 2,300 10 230

Total $286,300 $26,980

-13-



Item

Depreciation

MANUFACTURING OVERHEAD

Cost
EstiInated Actual

$ Z6.980

Indirec.. Labor

Power

Water

Fuel

Supplies

Total

M:ANUFACTURING COST

Item

Direct.Ha~

Direct Labor--

Manufacturing Overhead

Total

-14-
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3Z.000

$ 171. Z40

Cost
Estimated Actual

$1. 5Z0.000

171,Z40

$1.1 751,384



FIXED ASSETS

Item

Land

Building

Proc1uction Tools and Equipment

Other Tools and Equipment

Furniture and Fixtures

Total

WORKING CAPITAL

Item

Direct Materials, 30 Days

Direct Labor, 30 Days

Manufacturing Overhead, 30 Days

Reserve for Sales Collections, 30 Days

Total

Cost
Estimated Actual

$ 2#000

331 000

235,000

16,000

2, 300

$ 288#300

Cost
Estimated Actual

$ 126#666

5# ~12

14#270

8# 333

$ 154# 781

Item

Fixed As sets

CAPITAL REQUIREMENTS

Cost
Estimated Actual

$ 288,300

Working Capital

Total

-::15-
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SALES REVENUE

The annual production capacity of this plant is rated at 1875
tons or 3, 150, 000 pounds with an e stim.ated selling price of
$0.75 per pound, giving a total annual sales revenue of
$2, 812, 500. .

RECAPITULATION£.F COSTS, SALES AND PROF'ITS

ANNUAL COSTS
Item EstiInated Total Actual

Direct Materials $1, 520,000

Direct Labor 66, 144

Manufacturing Overhead 171, Z40

Total Manufacturing
Costs $1,757,384

Interest on Loans 10; 000·

Insurance 15,000

Legal 15,000

Auditing 10, 000

Unforeseen Expense, Bad
Debts, etc. ZO,OOO

Total Administrative Cost

Sales Commissions, Travel,
Freight-out, Discounts
and Allowam:es

Total Business Cost

Profit Before Taxes

Total Annual Gross Sales

-16-
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BUDGET CONTROL

A req~isition forIn designed to provide accurate records of
procurement and. indicate the purpose of procurement with
the least aInount of time and effort is shown on page 19.

This forIn has an account number for each type of the vari
ous expenditures which the Inanager will review in detai!l
monthly or oftener, in order to control his expenses. Som.e
itemsl such as power and water, are usually under contract
and are easily checked by reference to monthly bills. For
sirnplificationl items (m.arked with an asterisk in the table
on page 18) are omitted from the purchase requisition. Vari
ations in. the labor costs are easily reviewed by exaznination
of the payroll vouchers. The siInplified type of control thus
provided makes certain that the manager can control expendi
tures promptly.

In addition to the requisition form~ a sample voucher check
is shown on page ZOe Voucher checks should be used for tl. ~
paym.ent of all expenditures and the appropriate book account
number placE"d on each voucher.

At the end of each month the manager will receive a statement
of all expenditures broken down by budget accounts, as shown
on page 18. If the expenditures exceed the budgeted monthly
allowances of any of the accounts, the bookkeeper will furnish
the manager with a breakdown 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 will enable t!..e :manager to
determine what caused the over-expenditure and take correc
tive action.

If at any time during each month it becomes apparent that ex
penditures will exceed any of the budget a<,;~ountsl the book
keeper will bring this to the attention of the manager for his
information and action.
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BUDGET CONTROL ACCOUNTS

Monthly Monthly Annual
Account NUInber Expense Budget B~dget Actual

10 Administrative $ 4#166 $ 50.. 000

20 Sales 8 1 333 100,000

30 Direct Materials 126# 667 1.. 520,000

40 Supplies 1,375 16, 500

51 Power * 1,692 20,300

52 Water * 175 2,100

53 Fuel 2,666 32,000

60 Unforeseen Expense
(Reserve Account) 1,666 20,000

71 Direct L~bor * 5, 512 66,144

72 Indirect Labor * 6.. 114 73 1 360

80 Depreciation
(Reserve Account) 2# 248 261 980

Total $160 1 614 $1 1 91.7 .. 384
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PURCHASE REQUISITION I CCIa'Al'fY NAME DA.TE

0 10 AIJ.tINISTRATION 0 ~ SUPPLIJI.S

0 20 BALm 0 50 UTILITIPS

0 30 MATERIAlS 0 60 tJ:tm)RJSEIJI EXPENSE

INDICATE BEIOW 'mE USE OF MATERIAIB

0 DIRECT MATERIAlS 0 MAINTENANCE SERVlcm

0 MAINTENANCE MATERIAIB 0 OPERATING SUPPLIES

DELIVERY WANTED
PLEASE ORDER THmE MATERIAlS OR SERVICES.

QUANTITY ~C~lJ'TIQ!!_ UNIT TOTAL

!

QUOTES REXJJISITIONED BY
FIQlI

QUO'1'm APPROVED BY
FRQ(

QUOTES ORDER NO. ORDER .DA.TB
FRCM
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R.W. MITCHELL MANUFACTURING COMPANY
14&&~ 8T11&ft. 8. a.

v
ANYwHERE. U.S. A. 18_No. 10000

.,PAYTO,,";;&~OItC:;;;-;;"~O;;";-:r=------------------------DOLLARS $-----

.. W. MITCHa.L MANUPACTUIlING COMPANY

L .J
TO FIRST NATIONAL BANK

.A.JiYWJIBRE,U.S.A...
IiY SAMPLB CHECK

V~".'DDIT

"iiiii-......

I
N
o
I

ACCOOI'l' RtIIBIR

e-ple YOUCber check to be ue4 tor tbe JlllJlMDt of
111 ea:padS tun. 1D COIIDMtlcxa V1t.b~ OODtrol.

It. W. MITCHELL MANUPAc:TUftING COMPANY



ENGINEERS

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

A correct design is one which proV1des the greatest economy in the
investment of funds and establishes the basis of operation that will be
most profitable in the beginning and will also be capable of expansion
without expensive alteration.

The addresses of professional engineers who specialize in industrial
design, some of whom may be willing to undertake sur.;.h work on low
cost projects overseas. can be secured by reference to the published
cards in various engineering m.agazines., They may also be reached
through their national organizations, one of which is the

National Society of Professional Engineers
ZOZ9 K Street, Northwest,
Washington 6, D. C.

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

The equipment -manufacturers also know. and can reconunend. profes
sional engineers in private practice who are willing and able to pro
vide appropriate consulting services.
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TRAINING

Manufacturing an inferior quality of product during the training period
could create sales resistance that might be difficult to cope with late:r.
To avoid such possibilities, the quality of the product should be main-.
~ained at all times, inc luding the training period.

In some. areas skiiled ope.rators may be available locally. Inother
areas all the operators may have to be trained.

If skilled operators are not available, adequate training would be
assured by using one or more of the following :methods:

A. If the plant is designed and installed by a competent
enginee ring fi r:m, the contract should be negotiated, if
possible, on a 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 ti:me. 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
can usually make training arrangern.ents to have key person
nel placed, for training purposes, in a foreign industrj~ 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 possiblelO then qualified
and experienced individuals should be e:mployed for the key
positions, either permanently or te:mporarilylO to perfor:m
the key operations and assist in training the organizationlO
even if they :must be secured outside the country.

D. The manager should have years of successful experience in
this type of business and be fully qualified in aU phases
of managementlO inc luding the training of e:mployees.
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SAFETY

Tht. ~ is always danger of accident and injury in any inc.iastrial plant.
Becc:i.use of this, the m.anager should take specific action to bring to
the attention of each eUlployee the iUlportance of safety precautions
and intelligent first aid.

Practically aU Ulachines have safety appliances, and the- rr.aanager
should see that these are in good working condition ana. the..: the
operators are 4naking full use of them..

In addition to constant watchfulness to Inake sure that all practicable
safety precautions are taken, first aid supplies should be readily
available. One cOUlplete first aid kit should be Jnaintaihcd near t~ ~

manager's office, and others at appropriate places throughout the
plant. SOUle of the eUlployees 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 pqste rsbe used, and
that some direct special action be taken by the manager, at .least once
each month, to bring to the attention of all personnel the importance
of safety precautions.

A fire brigade should be established and each m.ember trained as to
his responsibility in case of fire. Fire drills should be conducted
periodically.

It is recom.m.ended that the em.ployees be encouraged to offer sugges ..
tions or recom.m.endations re lative to prevention of accidents, rem.oval
of fire hazards andm.aintaining general interest in all safety factors.



SUMl,,{AilY

A amall plant, built and operated according to the assum;;>tions made
in this leport would be a profitable undertaking.

Provision is made for inserting local cost in connection with a.ll cost
f!gures shown in this rer ")rt. A careful analyais ahould be made of
aU cost figures to determine the local potential profits in any lOication
where su..:h a plant is being cons!clered.

There are some determu.l3.tions, however, that should be made before
a decision isrea..:hed to build and operate such a plant•.
For example, what are the possibilities of future expansion within the
country for this industry? .

What other products could 1:e manufactured with the machinery and
equipment specified in this report?

1. there a market for such additional products?

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

1. The economic value to the country.

z. The needs of the majority of the people.

3. The amount of inve stment capital required.

ConsideJ"ation should also be given to s_uch factors as :

The a:rnount of power required and the availability of
a dependabLe supply. If an adequate supply is not
available the installation of power equip:rn.ent may be
required.

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

The fuel requireJllents and availability. If local fuel can be used
tl.i.~ hoiler should be adaptable to such fuel.

The transportation facilities to and from the plant. If they are not
adequate an invest:rn.ent in trucks JIlay be required.



OTHER CONSIDERATIONS

There are other important subjects. shown below. that should be fUlly
investigated and considered. Information on these subjects is usually
available from such sources Q..s banks, government agencies, exporters
and importers, wholesalers, retailers, transportation companies and
manufacturers.

MATERIALS AND SUPPLIES

1. Are all materials.and supplies available locally?
Z. Is the local material market competitive?
3. Is satisfactory delivery 'of local mate_ tals assured at reason-

able prices ?
4. What materials and supplies must be imported?
5. Are they available in world Jr..arkets at competitive prices?
6. Would prompt delivery of imported materials and supplies be

assured so that large inventories would not be required?

MARKET FACTORS

1. Is there already a demand for the product?
A. Who are the principal consumers?
B. Who are possible new consumers?

Z. How is demand for the product now satisfied?
A. By local production? If so, what is the volmn.e of annual

production?
B. What percentage of consumption is filled by local produc-

tion?
C. By imports? If so, what is the volum.e of annu<::...l ixnports?
D. What percentage of consumption is xnet by ixnports?
E. Froxn what areas are imports derived?

3. What is the estiInated annual increase in local consumption over
the next five years ?

A. How were such estimates made?
B. By reference to official figures on population growth,

fatnily budgets, ixnports, etc.?
C. By consultation with trade or industry, ministries,

associations, bankers, commercial houses, wholesalers.
retaU,,'rs, industrial consuxners, etc.?
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4. If the product is already being Jnanufactured. can the existing and
estimated future local Dlarket absorb production of the new plant
without price-cutting or other dislocations?

5. Would the estimated sales price and quality of the new product make
it competitive with an imported equivalent?

A. After adjURing coat to local conditions, is the
estimatedaales price of the product so high that
tariff protection i8 necessary to protect it from
imports?

EXPORT MARKETS

1. Could the product compete in export markets on the basis of price,
quality and dependability of 8upply?

Z. Can export markets for the product be developed?
3. If so, in what areas and in what annual volume?
4. What procedures would be necessary to develop export markets?
5. What would it cost?

MARKETING PROBLEMS

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

z. Do consumer prejudices against locally manufactured products
exist?

A. If so, why?
B. Would they apply to the new product?
C. If so, how cou~d they be overcQm.e and what

would it cost to do so?

3. Do m.arketing and distribution facilities for the product exist?
A. If not, can they be set up?
B. What would it cost to do so?

4. Will. the product be sold to:
A. Wholesalers?
B. Retailers?
C. Direct to consumer?
D. Other industries?
E. Government?



FINANCIAL FACTORS

1. Technical advice on selection of D1a.chinery and equipDlent.
A. In selecting the D1a.chinery and equipment for the

new plant, have reputable and competent engineers
and technicians been consulted?

B. Have they been asked for advice on the DlOst suitable
types of machinery and equipment for the process and
locality?

C. Have they carefully compared costs of various suppliers?
D. Credit terms offered purchase~s?

FINANCIAL llE.QUIIlEMENTS OF THE PROJECT

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

A. The effect on costa of delays in construction schedules?
B. L"1 delivery and installation of machinery and equipment?
C. In import of essential 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 Dlaterials?
B. Supplies and spare parts?
C. Seasonal fluctuations in the business?
D. The time required to liquidate credit sales to

custom.ers and bad debta?
E. The period necessary to get the plant into

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

3. If the econOlny is in a pe:dodof inflation, a ..s full allowance been
nlade for the influence of rising prices and wages on the cost of
the project and on working capital requirem.ents?

SHORT TERM BANK CREDITS

1. Has it been possible to m.ake arrangem.ents with local banks to
finance short-tiIne working capitalrequirem.ents of the business?

FINANCIAL PLAN

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

1. How :much foreign exchange (and in what c.urrency) is required to
itnport m.achinery~ equiptnent and supplies:

A. How m.uch foreign exchange (and in what currency). is
required for annual interest paytnents and amortization
of any loans contracted to import machinery and equip
ment, or forpayrnent of royalties and technical services?

B. How much foreign exchange (and in what currency) is
required for annual itnport of raw materials and supplies?

C. What are. estimated annual foreign exchange earnings and
in what currencies?

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

.E. Has carefuL c\.:llsideration been given to the possibility
of import controls, or restrictions on availabilities of
foreig.l.'l excha.."1.ge necessary to operate the business?

F. What benefitti would the new business bring to the econotny
in the use of local raw materials: in employment and in
technology?

G. Do dependable facilities exist for transportation~ power~

fuel, water and sewage?
(1) If not, can existing deficiencies be eliminated

satisfactorily?
(2) What would be the cost to do so?

PERSONNEL

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

2. Can the problem of training competent tnanagetnent 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 what will it cost?

LAWS AND REGULATIONS

1. Do existing labor laws, :Jovernment regulations, laws and taxes
favor establishment of new business?

A. If not, can existing obstacles be reJIloved?
B. If so, how and when?
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