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?OREWORD

'This brochure is one ot a series of reports result.ing from
oversea.stechnical inquiries on factory or co.:nmercial estab
lishments, operation, management, and engineering. The
report is designed to provide only a general picture of the
factors th~t ,must be considered in establishing and operating
a fae tory of this t.ype. In mest cases" plan,s for actual
installations will require expert er..eineering 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. reco:m:nendation or an
endorsement by the International Cooperation Administration,
but merely a citation that is typical in its" field.

*******.~***

This report was prepared in June 1960
by George H. Andrews Engineeri.ng Associates,
Inc., 4l.l Southern BuUdirog, 'iriashingt,on 5" D. C.

**;:,;.~..~*

For further intormation and assistance, contact should hI:'!'
:m4:de with the local Productivity Center" Industr:...al Institute,
Servicio, or United States OpeJl"atio.ls !o'.ission.

Code Number
PR-65
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ASBESTOS-CE'iENT

INTRODUCTION

P I ~ E

As indicated by the name, asbestos-cement pipe 'is made of asbestos
fibre and Portland cement, usuany in combinatio:ll wi.th some otber
material 1.ike silica. A curing agent may also be added but this
io not always necessary.

In the ~ited States the market for asbestos-cement pipe is large
and &rowin~ f»teadily. This favorable situation bas grown f.'om
the fact that these products meet many of the needs for pipe with
the physical characteristics of asbestos-eemel!.t prod.ucts. TheJr are
inexpensive and wi th uncsual resistance to variolUS corrosive t::uids
found in many pipe systems. Asbestos does not burn and is a very
poor conductor of eleccriciLy.

GENERAL ASSUMPTIOUS

In order to lOake realistic estimates in this report; certain &1;,,

sumptions are made. These are:

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

2. l-latErial costs are based on sizes and specifications of
materialE used in the United States.

3. Labor costs are based on the average for tne industry as
recently published by the United States Bureau of Labor.

4. Adequate power and water are avai1.able at the plant site.

5. Adequa~e transp~rtation facilities are available at the
plant site.



6. The plant: operates three 8-hour shifts a day, five days a
week, fifty weeks per :car.

7. No special pro"ision is made for the training of new per
sonnel. It is assumed tbattb<! learner's rates ere ilaid
in such cases.

8. The following items cannot be estimated rea1isUcall)r~

A.
B.
If'"'.D.

Land value
Distribution o::.nd selling costs
In-freight and out-freight
7axe.s

Whilp general estimates will be made of each of these items,
for the purpose of completing cost estimates, adjust1:nent
should be made in accordancewit~'lactual local costs..

In fact, all cost estimates contained in this report
should be adjusted to conforml to local conditions.

9. Columns are provided in the t:ables tncluded in this report
to facilitate the conversion of cost figures to agree
with local costs.

DIRECT MATERIALS AND DIEm SOURCES

ASBESIO:a

,!\sbest.os is a grayish material, a ~ilieate of calcium and magnesium
wbich occurs in long, threadlike fibres. Because it do,es not burn and
is a nonconductor of electricity, it is used where such qualities are
needed or advantageous. Because of the fibres, which are strong
and flexible in some types of as~estos, it can be used ~~tb cement to
make a combinedtructural element: that will resist tension and shear
stresses.

Asbestos is found in natural form in rock formations in many places
throughout the world. It is mined from open surface pits and also
from underground mines. The different mineral forms in which it
occurs yield asbestos with different qualities. 'Ih.e types witb long
fibres are the most valuable because these can be .oven into fireproof
clothJl or cloth that is unburnable. The minerals which have short
fibres are suitable for making asbestos-cement pipe. Large quanti
ties are so used.

Chrysotile which contitutes 95% of the 'W'orldproductien is a fibrous
variety of serpentine. Its fibres are strong and flexible. Species
other than chrysotile that are available for significant use are
of the amphibole mineral group which includes such varities as
anthophyllite» tremolite, amosite and crocidolite. The first r~
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usually have brittle and ''''ea!" fibres. Crocidolite, a fibrous blue or
bluish-green silicate of iron and sodium, occurs i[l Africa and is used
in large quantities.

}OCATION OF DEPOSITS

Sources of asbestos are widely scattered and deposlts of suitabletnaterials
should be 'dthin reach of a pipe manufacturer in almost any part of the
world. Chrysotile asbestos c~n be found in AuscraUa, Canada" China.
Cyprus, India, Italy" Japan" Nata::', New Zeland, SWitz~rland, United
States and Venezuela. Amphibole asbestos is fvund in Finland.~si~e

asbestos is produced in Transvaal at the rate of 30,,000 tons anDually.
Some crocidolite asbestos is from Bolivia but the largest producer
is Cape of Good Hope" where 10 to 20% of the o~e yields a fib~e that
is suitable for spinning. The shorter fibres "...ourd- be sati,sfactory
for us~ as part of the asbestos requirement in asbestos-cement pipe
production. The proportions of asbestos of val"io«lS C!u~lities and
characteristics are varied according to tile purpos'C:s for uhi.chthc
pipe ~s to be used. Asbestos is sl.ipped in pressure-packed bags
wbicb are marked with t.he grade number and letters ..,

For further details of the info.c::nation about t~le various types of asbestofi,
toe location of deposit.s" th~ milling of asbestos"tilc preparation of
crudes, fiberizing, screening, grading and classification refer to
L"1ternational CooperatiJIi Administration report 'Pllant RequireL1eots
Fel' lolanufacture of Asbestos-Cement Siding" (Re'Tised .Hay 1959). This
reference also r4S information under the follow5ngheads:

Grcmps of Crude and Hill~d Asbesll.')s

Crude Asbestos

Hilled Asbestos

Subdi'idsion of Groups of ltilled Asbestos

Fibre is packed in bags of 100 to 125 po-cnds capacity which are marked
with grade letter and :lumber.

PORTLAND CEl-lENT

In the United States" Portland cement is shipped to large users in bulk"
in speciaL railroad cars. Smaller shipments are in heavy paper bags,
each containing one cubic foot and weighing 94 pounds. Export prices
are usually quoted in barrel lots, each barrel weighing 380 pounds.

Cement must he kept dry. Even a small amoupt of moisture will cause
it to set.

- 3 -



OTHEa DIRECT MATERIALS

Other materials are added in the manu:acture of asbestcs-cement product's ..
Coloring matter is added in the manufacture of siding and shingles..
For ordinary use that would not be done in making asbestos-cementplpe
but if the S3me cylindrical shapes were to be: used architecturally,
then it would be practicable. The additive in such case'::;, would be
f ~rric oxide for brown color and chromiuu. oxide for green.

Addltiveo may be used for curing pipe if it is not practicable to have
them cured by stoc~-piling.

The addition of silica is usually found desirable in pipe manufacturing.
This may be dune to increase the d....nsit)r of the pipe or it may be a
means of decreasing cost of total direct: materials. It may also improve'
the hand ling quaU ties of the material while in the course of manufacture
and thus be reflected in a reduced cost.

PRODUCT SPECIFICATIONS

Asbestos-cement is made in two different categories - high pressure
and low pressure, pipe. High prescurc pipe is he"""ier, st.ronger and
more expensive than low pressure pipe and is made on a larger and more
expensive type of macblne.. The plant and machin.ery lalSt be designed
and built for the specific requirements to be met. Low pressure pipe on
the other hand is lighter in weight and construction, cheaper in cost,
and is made on smaller and less complicated machines.. Low pressure
pipe is particularly suitable for all types of sewage systems and
connect:ions, drainage projects, Irrigation u,c;:e, hot air ducts, vent-
ing tor gas appliances, conduit.. They can be used as low-cost light
ing and telegraph poles, patio cohmms .and for various pu-rposes.
Characteristics of both types of pipe are durability, iong life, ease
of handling and installation, imperviousness to seepage, and, 1n areas
where iron and steel are costly, comparatively low cost.. The IGOSt popu
lar sizes of pipe range from 6" to 12" in diameter.

Asbestos-cement pipe differs frOOl ordinary concrete pipe in that it is
much stronger and lighter for comparable pressure limits.. Ordinary
concrete pipe (:an be cast only in short lengths, otherwise it cracks ..
Asbestos-cement pipe is formed in lengths up to 13 feet.. COLcrete
pipe is rigid, asbestos-cement pipe is more flexible; concrete pipe
has a rough interior, asbestos-cement pipe is smooth. These differ
ences plus many others make asbestos-cemeI't: more similar tv metal pipin:g
than to concrete, and it is used as a substitute for metal pipe in most
of i t3 applications.

- 4 -



The composition of the finished product is as follows:

Asbestos

Portlanc. cement

Additives such
as silica

Total

14'%.

80%

61

IOO'%.

The unit used in manufacturing asbestos-ceoent pipe is a single piece)
section or length~ each. of a specified di.mensiotl ..

PRODUCTION CAPACI1Y

The equipment described in tnis re~ort will produce about 320,000
ten..foot lengths annually. About 5% ot the total production may be
broken in tran::;.:o~, the annual production. of salable product would
be about 304,000 cen·foot lengths. It is assumed that the average
producti.on woull.1 include pipes of various sizes.. These estimates,
ho\.,rever, are based on low pressure pipe 8" in diameter.Tne plant
covered by these estimates can be used for low pressure pipes of
0~her siz~s and can be operated for one shift or two shifts if less
production is desired.

DIREC":' }1ATERIALS

Net weight of total annual production = 95% = 16,000 tons

Loss -- 5% of gross

Gross weight of direct materials
required per year

842 tons-....;;...;;.;;;;

16,842 tons

Tons Cost per Annual
Item Percentage Required lon Cost

{Hixture 0 f
Asbestos (selected 14 % 2,,357 $200 $471,,400

(grades
Portland cement 80 % 13,474 24 32.3~376

Additive (Silica) 6 % 1,,011 6 b,06b

100 % 16,842 $800,842

- 5 -



Direct materials for 16,000 tons of pipe cost '800,842 or ~.025 per
pound of finished product.

THE 11ANb"'FACTURING PROCESS

The process of manufacturing asbestos-cement pipe, as describ~d in this
report, includes the mechanieal handling of the direct m.literials, the
work in process and finished products wherever practicable.

The asbestos, cement, and silica or compa:=able inert filler are all
l'elativ~lystablematc:rials if they are properly stored. Cemer-t, bcwevE~r,

must be kept dry and SOQuld not be kept longer than r£a1ly necessary.
Storage ('f the other direct mater!als in relativldy greater quantities
is physically practicable. The ?!"ocesc;, therefore, begins with the
__,)vement of all the direct materials into storage as fast as received ..
If the asbestos has not been completely processed it should have
whatever furtb""r treatment is requiJ.ed to fiberize it.. Before it is
stored it should b.ave been crushed, screened, dried and cleaned..
These constitute tbe stes-s required to make the Icrude product, as it
comes from tne mines, suitable for distrilution ,on the market. Tiley
are standard ~rocesses and detailed descriptions are not repeated
here.

From storage the direct materials are moved to the miXing room at
t.he rate required by the manufacturing process. For the production
contemplated in this report this wo-:ld be daily rates of 9.4 tons of
asbestos, 53.9 tons of cement, and 4 tons of silica or other additives ..
These are mixed in a cylindrical mixer which is provided with paddles.

T~is mixture is spread on an 18-inch conveyor belt and sprayed with
water which has been heated to 1800 F.

The mixture is levelled and made into a form of suitable dimensions and
with a consistency that will result in a \Ulifo~, cylindircal blanket
aroun.d the steel forming mandrel. After be1.ng calendered (which is a
smoot~hing process) and densified, the pipe is removed frQm the mandrel.
The pipe after stripping from the mandrel is put through an autoclave
until euitable for finisbing and dry trimming. Manufactured pipe is
stored for air curing until suitable for use.

PLANT SITE

Becsuse of the VOtwr.e of raw materials required the site should be selected
with due consideration given to the sources of such materials. The volume
of finished product is great enough so that the probable market should also
be given due weight in site selection. The availability of water, fuel"
and a lator supply are less important factors;> The site should be about
t~~ acres in extent and its cost is estimated at $1,,000.

- 6 -



Abu! Iding 100 ~eet by 400 feet is required for too manufacture (~f

asbeBtos-ce ~I'lt pipe. Thi.s should be a single-story buf Id1:ng olf ~",caJ

materials. It should have a 14-f()(Jt ce:Uicg. The total C007 a.rea
shoulc: be 40,000 ;;''iuare feet. which at $4.~O per J<:r~.are foot, lro<:tlJdi.ni
boUe.r, plumi;ling and 'Wiring, would cost Sl60,OOO.

The connected load amounts to 150 horse power or 112 kw.. -hrs. PC1: bour
or 672,000 kw.-brs. per yea'!'.. :,alth 80~ load factor &"Id ~ three cent
rate the annual po~er ~ost is estimated at $16,128.

Assuming that the plant will 1x. located where 2,000,000 gallons of water
will be avail:tble annually, !It 30 cents per 1,003 gallc"l's, the estimated
annual costwill be $600.

A 40 hp low-pressure boiler is required LC furnish wet steaat. The fuel
cost for operating such a boi leI' is estimated at $1.80 per l1':)ur. The
operati.ng time is 6,000 ht)\'rs per ye3.J:. Tbe es :i!l".at;.;.','~ cost of the fuel
oil is $10,800 per year.

A five-ton, general purpose, pick-up truck will be re.qt1):.ret'i. The:
cost of the truck is i:rJ,cluded in other &;o1t>ls and eq-.r'ipment> Vage's
for th2 truck driver ar4" shown in indirect lahore The cost: of op'era
cion and maintenance is included in s1.!Pplies.
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DIRECT LABOR

3...Sbift Operation

Job Classification

1'1achineHandliDS

,Fiber Pr~e:ss.in3

Forming M."lchine Operating

Densifying and Stripping

M2ndr~lHandling

Aucoelaving

Finishing and 'Tru-ing

Relief

Estimated
Number Hourly Annual Actual

Reqpi~ed Rate Cost Cost

9 $1.50 $27~OOO

3 1.50 9,000

6 1.50 18,000

10 1.85 37,000

6 1.50 18,000

6 1.50 18,000

4 1.50 12,000

6 1.50 18;,000

6 1.50 18,000

56 $175,000
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INDIRECT LABOR

Job Classification

Manager

Receiving and Shipping

);.echanics

Clean \1P

Extras

Superintendent

Foreman

Bookkeeper

Clerk

Secretary

Maintenance

Boiler Room

Truck Driver

tfumber
Rec.tl.1ired

1

8

3

1

1

1

3

1

1

1

3

3

1

34

- 9 -

Hourl~,

Rate

1.50

1.. 15

1.50

1• .50

2.00

2.00

1.50

Estill.ted
Annual

Cose

$ 12,000

10.500

3,000

21,000

11,000

5,000

3,800

3,600

12,000

12,000

3,000

$141,900

Actual
Cost,..



PRODUC'!'ION tooLS AND EgUIPMI:.'"NT

Cement and asbestos handling unit

Fiber processing plant

Cement and asbestos blending unit

Stock distributing system

Levelling and retum system

Forming machine

Wet felt grinding and cleaning system

Vacuumsystems

Pipe calender. and densifier

Mandrel stripper

Forming mandrels

Hydraulic system~ steam boiler andautoclave:s

Finisher·and .dry trbmer

Pipe testing machine

}1otors~ pumps and electrical system

Pipe take-off and ma11drel handling system

Total

OTIlER TOOLS ".NO EQUmmNT

Maintenance tools

Truck

Maintenance equipment

Compressor

Lift truck

Skids

Total

• 10 -

$18~OOO

24~OOO

12~OOO

36~000

l2~OOO

54,000

3,000

21,000

12,000

9,000

9~OOO

54,000

9,000

3,000

12,000

l2,00~

$ 500

6,000

5,000

800

600

400

$).3:;300



Description
Number

Required

Estimated
Unit Total
~ Cost

Actual
Cost

Desks and Chairs

Filing Cabinets

Typewriter

Adding Machine

Chairs

3

6

1

1

2

$150

10

60

$ 450

420

150

140

120

Total

Item

~mintenancematerials

and parts

Tools

Lubrication

Office Supplies

Truck~ gas~ oil and
repairs

Total

SUPPLIES

- 11 -

$1,280

Estimated
Cost

$lS~OOO

SOO

200

250

750

$16,800

Actual
Cost



DEPRECIATION

Estimated Years Estimated Actual
Item Cost Life Per Year Per Year

Buildings $lW~OOO 20 $ 8,000

Production Tools and
Equipment 300,000 10 30,000

Other Tools and Equipment
(~'ithout truck) 1~300 10 730

Furniture and fixtures 1~280 11\) 12IJ

Truck 6~OOO 4 I~SOO

Total $40~358

Actual
Cost

Actual
Cost

175,000

10,800

600

16,128

141,900

$ 40~358

$800,842

Estill_ted
Cost

$226,586

Estimated
CoISt

$1,2.02,428

MANUFACTURING COS'IS

Total

Item

Indirect Labor

Item

Direct Labor

Water

Supplies

Fuel

Direct Materials

Manufacturing Overhead

Depreciation

Power

- 12 -



FIXED ASSE~

Item

Land

l1uildi.ng

Production Tools and
Equipment

Other Tools and Equipment
(\/ithout Truck)

Furniture and Fixtures

Truck

Total

tiORKING CAPITAL

Item

Estimated
Cost

$ 1,000

160,000

300,000

7,300

1,280

6.000

$415,580

Estimated
Cost

Actt.al
Cost

Actual
Cost

Direc t Naterials

Direct Labor

- 30 days

- 30 days

$ 66,100

14,600

l~ufacturingCverhead

Reserve for Sales
Collections

Total

- 30 days

- 30 days 191,670

Item

Fixed Assets

Working Capital

Total

CAPITAL REQUIREHE.NTS

Estimated
Cost

$475,580

293,490

$169,070

- 13 -

Actual
Cost



i'he average selling price F..O.B. plant for this product is $6.90 each.

It is estimated that about five perce.nt will be broken in handling and

in transit. Based on these factors the approximate annual sales revenue

is shown below.

RECAPITUALTIUtf ·OF .COS'IS, SALES AND PROFITS

16,000 tons at 2,000 pounds = 32,000,000 pounds
32)000,000 pounds at 100 pounds per length - 320,000 l,engths
320,000 - 5% broken in transit leaves 304,000 lengths
304,000 lengths at $6.90 each - $2,097,600.

Item

Direct ~mterials

Direct Labor

Manufacturing Overaead

Total HanufacturingCost

In~erest on Loans

Insural'ce

Legal

Auditing

Unforeseen Expense

Total Unforeseen and
Administrative Costs

Sales Costs, such as Commissions,
Bad Debts, Discounts, Allowances
Travel and Freight Out

Profit Before Taxes

Total Annual Gross Sales

- 14 -

Estimated
Cost

$800,842

175,000

226,586

$1,202,428

$ 18,000

4,000

2,000

3,000

110,000

137,000

200,000

$2,097,600

Ac:tual
Cost



BUDGiT CONTROL

A requisi tion form designed to provide accurate records of pr'oc:urement
and indicate the purpose of procurement witfl the least amount of time
and effort is shown on the follo~ng page.

Following the requisition form, a sample voucher check is shown.
Voucher checks should be used for tbe pa}"1l1ent of all expenditures and
the appropriate book account number placed on eaca voucher.

At any time during each month it becomes apparent: that expenditures
will exceed any of the budget accounts, the bookkeeper will bring this
to the attention of the manager for bis infou.ation and action.

Actual
Anneal
Budget

ltonthly
Budget

!-lonthly
Expense

BUDGET CONTROL ACCOmi1'S

- 15 -

Account l~umber

At the end of each month the manager will receive a statement of all
expenditures broken down by budzet accounts. If the expenditures ex
ceed the budgeted monthly allowances of any of the accounts, the
bookkeeper will furnish the manager witna break-down of allexpendi
tures relative to the budgeted accounts exceeded. All these supporting
data can be secured by reference to the purc~ase requisitions and tbe
check vouchers. This reference will enable the sanager to determine
what caused the oT.rer-expenditure and take ~rrective action.

Thi$ form has an account number for each type of cae various expendi
t.ure:::: which the manager will revie"l in dett1.il) monthly or oftener, in
order to control his expense. SOO'~ items, such as power and water,
aTe usually under ccntract and are easily checked by reference to
loonthly bills. For simplification, items marked with an asterisk
below are omitted from th~ purchase requisition. Variations in the
labor costs 81:e easily reviewed by eY.8<unation of the payroll vouchers.
The simplified type of control thus provided makes certain that the
m~,ager can control expenditures promptly.

10 Administrative $ $ 2~250 $ 27~OOO $__~~_
20 Sales 16~667 200,000
30 Direct ~iaterials 66,737 800,842
40 Supplies 1,400 16,800
51 Power*' 1,344 16" 128
52 ~-later* 50 600
53 Fuel 900 10,800
60 Unforeseen Expense

(Reserve Account) 9,166 110,000
71 Direct Labor*' 14,583 175,000
72 Indirect Labo~c 11,825 141,900
80 Depreciation

(Reserve Account) 40,358
Note: Administrative includes interest on loans

insurance, legal and auditing.



PURCHASE REQUISITION I CCJlPARY NAME MTE

D 10 .Atl4LIIS'l'RATIOIf 0 40 SUPPLIF.S

0 20 SALES 0 50 UTILI'l'DS

0 30 MATERIAIS 0 60 Ulfli'ORE3EEN EKPmSE

nmICATE BEIJ.)V THE USE OF MATERIAlS

0 DIRECT MA..t1'ERIAIS 0 MAIlfTBIfABCB SERVICES

0 MAINTENANCE MATERIAlS 0 OPERATING SUF.PLIES

DELIVERr WARTED

---- PLEASE OJmE:': THESE MATERIAIS OR SERVICES-,-'_.•_--,--_._.•,

QUANTITY ; DESCRIPrIQN tmIT' TOTAL.-->-----------

I
1

! il
! ~, I; i1

, ! Iu, I
I

ij Ii
i:
h

I .- ._- Ii

, £
. ~

Ii

I Ii
1 --

1 I I

i ! I'J- \

T II
4
1.,

j I I'

i
I 1: I'

1

i I I

1 i !,

I Ii
Ii
I

I Ii
.. ~

,
1

1

i

,

QUOTFS RB:IJISITIOllED BY
FRCM

QUOTiS ; APPROVED BY
~

-,,,-' ~,."----'-'."-------.,..._.,--'~--'-'--<_.-

QUOTES IORDER HO. ORDER DATE
FRa4
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R. W. MITCHELL MANUFACTURING COMPANY
1422 BOSWORTH STREET. 8. E.

ANYWHERE. U.S. A. 19_No.

65..22
514

10000
PAY__ 'c.

TOTHII:OFlltlII:lIltO," r
.., OL.LARS $ --"-"

R. W. MITCHELL MANUFACTURING COMPANY

I-'
"',1

L ...J

TO FIRST NATIONAl.. BANK
ANYWHERE, IT. S. A.

~ott·W"~.j";

•., SAM P L Be H E C K
VICI PRUIO.NT

$~=lIt it iIiiiIi:;~~...~""==-~ .. ;;;;~'~·ffi?'5'F'i"fr~_~~~---..""'·'%"'!$t7X =='t$V ~2 e ;:iitiil;;;b':'.~~:::

ACCOUNT NUMBER

Sample .voucher .oheok ',to be ufled tor the ~ent ot
all expenditures in conneotion with Budget Control.

-::-;l.;:t·,,~,~ ;,...p~

liZ r '$'''~-_''~-='- " __ ";i#:i!#,'iL.G:¥iL:s.t,'4iilF...47CliL-'- "" i€i- __ :~~~s:?~':"",,;::a;,+'lk_"~ .......£, _W>¥ii&i:4jL'-f\1!&iiJ~~ L # iiT__ ttt-jii!jgS A....;;;;;;;;:;;,yg'-~~~:;;

R•. W. MITCHELL MANUFACTURING. COMPANY



The services of professional engineers are desirable, in the
design of' this plant, ,even though the proposed plant is 'sma]l.

A correct design is one which provides the greatestecODClJ\Y
in the investment of' f'unds andes"tablishes the basis of' opera-.
tion, that will be most profitable in the beginning and will
also be capable of' expansion w:i-tbout expensive alteration.

The addresses of' professional engineers who SPeCialize 1.."1
industrial design, sane of whan~ be willing to undertake
such vork on low cost project5overseas, can be set::nred by
reference to the published cards in various engineeringJP..agazines ..
They m8\Y' a1sobe reached through 'their national organizatioDS$
one or "Which is the

i'ationaJ. Society of' Prof'essionalEngineers
2029 K Street, liorthvestJ

Washington 6, D. C.

Manuf'a.cturersof' industrial equipment emp1.oy E"neineers f'mni.liar
vitil the design and insta.lla.tion. of' their specialized products.
These manuf'acturers areusu.ally willing 1:0 give prospective
custcmers the benefit of technical advice by those engineers in
detennining the suitability of their equipment in any proposed
project.

The equipnent manufacturer3 also know, and. can recamnend,
prof'essional engineers in private pract.ice, who are villing and
ablew ,. provide appropriate consulting services ..

- 18 -



Hanufacturlngan interior quaJity of prodDc1; duriDg. tbe'tra.tn1ns
period. could create sales resistance 'that. aight. be diffl.cuJ:t 'to
cope with later. To avoid such possibUities~ the qua11.ty of the
product sbould be mainta:1ned at all t1mes~ including the, 'trainjng
period.

In sane areas skilled.operators :lD8Y be available l.oca1J¥. In .otber
areas all the operators DIS\\" baTe to be ~ned.

It' skilled opera.-tarsare not ava1Jable,adeqlla'te 'trafn1ng would,.' be
assured by us1ng ODe or more or 'the foJ.J.ov1D6 methods:

A. If 't4e plant. is designed andins1;alled by a caape1;ent
engineering :f'1xm~ ti1e con'trae't should be negotiated~ if
possible~ on a "'turn-key basis. On 'this basis the corrtrac
tor agrees to operate t.he platrt and prodw::e the qual1:ty
and quantity of theprodnet sta1:ed in the contract for ••• 8ft

agreed period of time. SUCh aeontraet. would assure
adequate personnel. "tra1n:1Dg,stlice fUll qwmtity and. qual1:t;f
couJ.d not be produced with an ua"tra1ned orpnizatiOD.•

B. The engineering fil1ll that desigrJSSDd installs the plant
can~make 'training arr8IlgeneIIts to have key pers~
placed, for 'trainjng purposes, in a foreign. indus"tJ:7tbat.
prodnces the s-.e type of product.. This WQU1d provide
1;ra1n ing f'orthe key personnel. vhUe the plant is be!n,g
installed.

c. If neither of'. the aboYe methods 1s JlPSs1b1e, then qualified
and experienced individuals shou1d be employed f'or the·.ke,y
positions, either penumentlJ' or~, 'toperfom
tile key operations and assist 1IJ. training the orgmdzatoion"
even 11" they must be secured outside the country.

D. The WDager sboul.d. have years, of successfUl experienee.in
this type of' business and be f'ul.ly qual.:1fied in all phases
of'managEllLeD.t., inclucl1ng the training of' EmPlo,rees.

.. 19 ..



3AFE:fi:

There is ?J,ways danger of' accident. and inju.."'Y in StJY
industrial plant. Because of this, the :l'I8JUI.bter should
take specific action to bring to the attention of each
emplO"'Jee the impol"'tance o-t saf'ety precautions and in
t.elli~"ent first aid.

Practically a:u machines have safe1;'lJ appliances, and
the manager should see that these are itl .good working
condition and that "the operators are making f'ull llSe of
them.

In addition to constant lIatc..'l:f'W..ness to make su..-e"'h'3;t
all pract.icable saf'e'Y pr~au.tions are t.a.ken, firs-t. aid
supplies sboul.d be readily available. One comp1.ete
:first aid kit show.d be maintained near the manager'iS
office:l and others at appropriate places throughou"t the
plant. Sane of the employees should be -trained to pro
vide first. aid service.

Tile use of accident pos'tel"S .in 'the plant, have proved to
be of value in reducing accidents. It is recQlllDended
that such posters be used, and that SCI8El: direct special
action be taken U'.f the ma.."18gel", a"t least: once each. mon:th,
to bring to the attentio.."1 of all persormel the import.ance
of safety precautions.

A fire brigad.e should be established and €:ach sember
trained as to his responsibility in ease of fire. Fi.re
d:'ills should be conducted periodically.

It is r~carmended that the employees beenco'.1raged. 'to
of"l"er su~stions or ...::oecCIIlIDendations relative to preven
tio."l of accidents, .removal of tire b.azards and ma.inta.in1ng
general interest in all sat"etyf'actors.

- 20 -



A small plant, built and operated according to the assumptionc
made in this report would be a pro£i'"'able under:..dking..

Provision is made for inserting local cost in connecti,J!? -.nth all
cost figures ::.hown i1£ this report. A careful analysis should be
made of all cost figures to dt;termine the local potential proU ts
in any locationw!lere such a plant is being considered ..

There are some determinations, however, that sbould be made ~fore

a decision is reached tv build a~d operat~ such a pip-nt.

For ex.am:ple, what are the I'ossibilities of future exp&1.sion vichi.D
the country for tlus industry?

wnatother products could be tr.anufactured wit.h the machinery and
equipment specified in tids repord

Is there a market for such Gdditional products?

How does this industry compare witb other industries thai.: rnay be
needed in the country relative ltO the followi~g fact~rs:

1. ''rhe eco:1ornic value to tba count:ry.

C£1.e majority of tbe people.

3. 'rue amount:: of investment capitall required.

4. l1u;: potential annual profits.

Care':ul attention should aiso be given to:

The amount of po'l:ier required and o:be availability of
a dependable supply. If &1. ade~uate supply is not
available the installation of power equipment =aybe
required.

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

The fUE:l requirements and availability. 1£ local fuel
can be used the boiler should be adaptable to such fuel.

The transportation facilifies to a.."ld from the plaIiLt.
If they are not adequate an investment in trucks ::aay
be required.
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OTHER CONS IDERATIOI!S

There are other impcrtant subjects, shown below, that should be
funy invcstigatedand .considered. Information on these subjects
is usually available from such sourc.es as banks, goverumen,t
agencies,. exporters and importer, wholesalers;t retailers;t
transportation companies and manufacturers.

HA'I'ERIALS Am> SUP12LI.ES

1. Are all materials and supplies available locally?
2. Is the local mate?"-:ai turkel:. competitive'?
3. Is satisfactory delivery of lo~al materials assured at Teason-

able pTices?
4. What materials and supplies must be imported?
5. Are they available in world markets at competitive prices?
6. Would prompt delivery of imported ~teri,als and supplie.s be

assured so that large inventories would not be required?

l-fA.RKET FACTORS

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

How is
A.

c.
D.
E.

demand for the product now sa",,:sfied?
By local production? If so, what is the volume of annual
production?
What percentage of consumption is filled by localproduc
tion?
By imports? If so, wht..:. is the volume of annual imports'?
What percentage of consumption is met by imports?
From what. areas are imports der!ved?

3. What is the estimated 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,

family budgets, imports, etc.?
C. By consultation with trade or industry, ministries,

associations, bankers, commercial housps, wholesalers~

retailers, industrial conS'l.DC1:S, etc .. ?

- 22 -



4. If' the product .1s a.lread;y being manaf'ae"tured, can the ex1st1ag
and estimated future local. market absorb production of' the
new plent without price-cutting or other dislocations?

5. Would the est.imated sales price and q.:aality of tile ney product.
make it canpetitive With an imported equlv91ent?

A. After adjusting cost to localconditioo.s, lsthe
estimated sales price of t.b'~ product so high that
tariff protection necessary to protect it frail
:imports?

EXl'OR1' MARKRTS:

1. Could the product. ccmpete in. export markets on the basis of'
price, quality and dependabilIty of supply!

2. can export markets for the produt:t be developed'!
3. If so, in 'What areas and in what annual volume?
4. "'-'hat proeedureswould be necessary. to develop export ma.rkets!
5. What vouldit cost?

1. III 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. 1)) consumer prejudices against locally manufactured products
exist?

A. If so, Wy?
B. Would they apply to the new product:!
c. If so, how could they be overca.ae and wha:t

vould it cost to do so?

3. Do marketi~g ann 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. ~olesalers?

B. Retailers?
C. Direct 'to cOJ15..3e.l!
D. Other industries?
E. Government'!

- 23 -
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ECOJfCIO:C FAC'l'ORS:

1. HOV.mu3 f'ore1grl excbenge (and in vh&'t curreDC7) i. required.w
iIIport macbiner.r, equiIBSt and supplle.:

A. How JIIUCh f'ore1grl exchup "(and in wha't curreDC7) 1.
required f'or amnIa} interest. pIljpleJ1t8 and.-.ortiza'tioa
of' 8ZV' 108DS contracted 'to iIIport macb1DAt7 udequip
men't, or f'or pepen't at royaJ:ties and technicaJ.serrl.cea!

B. How. JIIUCh :toreigD excbaDse (aDd in wha't curreDC7)i.
required tor emus] iIlport ~ raw materials and suppl.1es!

C. Wha't are e8't:lmated annual :toreign ezehuge earDfDg8 and
in vh&t· currencies'

D. Bas caretaJ. consideration been 81:no 'to tJ1epossib111ty
or deprecla'tlon in the rore1fal excbange Talue· or·.tbe
local curreDc:;y!

E. Has care:tal ccmsiaeratlon been p:VeDto the posslb111t;y
or import controls, or restr1C'ttODS on ..... ,abilltie• .ot
:foreign exchange oece.8&17 to operate the business'

F. What bl:4e:t1ts vauldthe new bua1De8. br1Dg to the econaQ'
in the use o:t locaJ. raY mater1a1a: in fJIlPlo.y.aent.aDd in
teclmo10§!

G. Do dependable :tac1l1'ties exist :tor'tr8n8port&tion, power,
ttle1, vater and sewage!
(J.) If DOt, .can exis't1ng deficiencies be el1m:luated

sat;lst'ac"tor1qt
(2) What; wou1d bethec08't to do so?

PERSOlf.REL:

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

2. can the problem of' tra1n1 De; cCIIllJetent man.ae.eaaent and super-
visory personnel be solved?

A. Also, the train1ns of' skilled J..abort
B. Is tecbn1cal advi.ce available in the local1ty!
C. If' not;, were can it be obtained and lIha:t v:l.lli1;cos't?

JAWS AND RmtJIATIOBS:

1. Do ex1s1;lng labor an, government regulations, 1avs and taxes
favor es'tablisbmento't new business!

A. If not, Can ex1st;1ng obs'tacles be rsaovedt
B. If so, how and whent
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FIRAlfCIAL FAC'J.'OBS:

~. '..."'echn1cal advice on selec-tion o-r machiner,y and equipaeat.
A. In se~ect11:l8 the macbineq andequipaent -ror the

new pl.ant~ U/'e repu:t~~e and cc:apeterrt eIlS1JJeers
and. technicians beenconsu1:tedf

B. Have they been asked for advice on the JI08't suitable
types of macbiDer,y and equipaent tor the !)rOCess 8Dd
locality!

C. B'&Ye 'th87 ca.;.--e:tuJ.J.¥. caapared cos'ts or vartous suppJ.1ersl
D. Crecli:tterms otrered purcbaserst

1. In es'tima:ting 'the cost ot the PrOject~ has care:tul. considera-
'tion been given 'to:

A. 'l'he efi'ee't on.eosts ot delqs in cons'truc'tion schedu1.esf
B. In delivery and. 1nB1ialla't1on ot ••cbjnery and equ1IDeDtt
C. In import or essen1iia1 nw materials end supplies!

2. In calcu.1atlng•• cash fiov and vork1ng capl1ial requireaenU, has
carefUl •• c0Il81de.l."8.tlon been given .'to:

A. Ha1ntai Ding adequate inventories o-r raw materials?
B. Supplies and spare parts?
C. seasonal f'1uctuations in the business?
D. The t1me required 1;0 liquidate credit sales to

custcaers and bad debts?
E. The period necessar,r to ge't the··plant •• into

produ.c'tionf
F. C8sh required 1;0 8IIlOrtlze Its principle loaDS!

3. If.'tb.e ecOD.ClDY is in a period of 1nf'lati.on, baa :tull allowance
been made for T.he 1Dfiuence of rising prices and 1IfI8es on the
cos1i ?t': the proJec1i and on vorld.Dg cap11;aJ. requ1reD.eDts?

SHORr .TEll( BAlIK CRED1'l'S:

~. Hasi1i been possible 1;0 make arrangeBleIl'ts nth local. bBDks1io
finance short-time vorkiDg capl1ial requ1reaeD.1i& of the business!

FDfAIlCIAL PLAB:

1. Has a de:rtni1;e plan -to. finaftce the project been worked ou:t!
A. Is su:tti.cient capital. aya11ab1e locallTl
B. If' not, vhat is 'the plan 'to obtain the required

cap.ital.!
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