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FOREWORD

This manual is a revision of an earlier report of the same
type issued in J.955. This revised version incJ.udes current
coa'ts of labor, machinery, equipnent and supplies, as well as
additional information rela.tive to engineering, training,
sa.:f'e1:y', markets, sales, financial. and econcmic factors.

********

This manual is designed to provide a general picture of the
ffl'.ctors which mulJt be considered in establishing and operating
a SIDe) J -scale factorJ of this type. It should prove useful in
creating interest in the subject, and serve to give enough
understanding of the related considerations to help government
officials, other leaders and businessmen to determine whether
the potential deserves more-dete.lled attention.

However, it is 1mportant to note that in most cases plans for
the actual developnent and installation of a plant will require
eAPert engineering 3.1ld financial. advice in order to, meet specific
local situations. For:further information and assistance,
readers should contact their local Productivity Center, Industrial
Institute, Ser.ricio, or United S'tatesOperations Mission.

Mention of the nwne of any firm, product, or process in this
manual 1s not tJ~ be considered a recamnendation or endorsement
by the InternF.""'.iomU Cooperation Adminj s"tration, but merely a
citation tha+. is typical in its field.

********

The originaJ. ';ort was prepared by the Methods Engineering
Council, Pittsburgh, Pennsylvania.

Technical information, as well as review, was provided by
Technical. Enterprises, Inc., 31 South street, New York 4, New York.

********

This ma.nu'aJ.. has been revised and rewritten by
George H. Andrews Engineering Associates, Inc.
4n Southern Building, Washington 5, D.C~

Apri.l1959
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P A I N T

INTROWCTION

Paint is a fundamental ingredient of modern society. Its protective
coating extends the life of buildings, machinery, furniture, and many
other things that are essential parts of a modern econany.

Paints consist generally of finely powdered pigments suspended in an
oily vehicle which will dry to a solid when spread thin and exposed
to air. Other ingredients are· added to hasten d......-ying, to give greater
fluidity, opacity, or other physical characteristics, or to provide
certain chemical properties such as resistance to color change and the
li~e.

Recent research has led to the development of many types of paints,
each with its 0'WIl advantages. They are all, however, made by tt.e same
basic processes.

Paint is made in the United states by a. great many small canpanies '.
Since large-lot production is not essential to low cost, it is more
eXvnanic~ to have many small plants scattered th:-oughout the market
than it is to have a centralized large plant with high shipping costs
to distant markets.

GENERAL ASSUNPrIONS

In order to make realistic estimates in this manual, certain assump
tions are made. These are:

1. The costs of the bu.ilding and general facilities are
based on United States Prices.

2. Material costs are based on sizes a.'1d specif'icati.ons
of materials used in the United states.

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

4. Adequate power and water are available at the plant s1te .

5. Adequate transportation facilities are ava1lable at the
plant s:Lte.



6. The plant operates eight hours a daiY", five days a veek.
and fifty weeks per year.

7. No special provision is made for the training of new
personnel. It is assumed that learner's rates are paid
in such cases.

8. The following items cannot be estimated realisticaJ.ly:

A. IBnd vaJ.ue.
B. Distribution and selling costs.
c. In-freight and out-freight.
D. Taxes.

While general estimates '(<lill be made of each of
these items, for the purpose of canpleting cost
estimates, adJustment should be made in accord
ance vi.th actual. local costs.

In fact, all cost estimates contained in -Chis
report should be adjusted to conform to local
conditions.

9. Columns are provided in the tables included in this report
to fac!litate the conversion of cost figures to conform
with local costs.

10. Each machine 'Will be set up to do one operation on one
particular product most of the t1me. Apart fran slight
adjustments, no setup t1me is required and none is allowed
in the unit cost calculations.

PRODUCT S~IFICATIONS

Detailed product specifications will depend on the 'type of mm.·ket
avail able, the end uses for which there is a demand, and the avail
ability of material.

This report provides capital requirements for a reasonable assorbnent
of materieJ. for me.:."'=.ing camnon, readily-salable paints. Exact fonnula
tion should be dore by an expert in this field.

It is assumed that the largest market for paint 'Will be ill Itshelf'
goods" -- that is, standard packages of one gallon or less sold fran
retail stocks by paint and hardW&re stores. There should aJ.so be an
opportunity for direct sales to industrial users.

~!'he plant described will be adequate to produce a limited line of paints
packaged in smaJ 1 cr.lantities. As additional production beccmes necessary,
additionaJ. equipnent can be added as explained in the section "Provision
for expansion."
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MANUFACTURING OPERATIONS

The operations required to produce paint. are:

1. Mixing ingredients
2. Grinding ingredients (dispersing)
3. Reducing to proper consist.ency
4. Shading (colorizing)
5. Packaging

The ball or pebble mill is considered to be the most versatile t.ype of
mill for c~rying '>Ut. t.he mixing and grinding operat.ions. The principle
of the operation of' this type of grinder or mill is that the action of
the balls, or pebbles, as they cascade from the lifter bars at the high
point of the periphery to the bottom of the mill accom~lishes the ef'fect
of dispersion. By dispersion is meant the breaking down of the pigment
agglcmerates and the wetting of the individual particles with vehicle to
prevent re-agglameration.

This operation is camnonly referred to in the industry as 11 grinding, U but
'What is actua.l.l.j~ meant is "dispersing. It Dispersing refers to particle
separation plus even distribution in the dispersing medium, while grinding
implies particle size reduction.

The pebble mill, figure 1, which has been selected for this proposed plant,
in view of its adaptabili"t'.r, is half :filled with pebbles at the initial
charge. The vehicle is next added in sufficient quantity to reach the top
of' the pebble charge. The dry materials, or pigments, are added last.
The mill is run for the required number of revolut.ions, thee stopped --
and the completely ground wet product is discharged through the outlet
valve. The operating capacity is approximately 70% of the total volume.

The size of' the pebbles used ordinarily I"UllS from 1 1/4" to 1 1/2tf in
diameter. Either flint or porcelain pebbles may be used. The porcelain
pebbles have an advantage in uniformity of' size, while in wear resistance
the flint pebbles have a definite superiority over the porcelain pebbles.

The speed at 'Which the mill is run is determined f'ram the critical speed,
the critical speed of' the mill being that speed at 'Which a pebble at the
periphery of the mill would be carried completely around the mill. The
critical. speed of any mi]~ can be determined by dividing a constant of
76.6 by the square root of the mill diameter in :feet. In the case of a
3 t 6" 'diameter mill, as proposed in this report, this would be 76.6 divided
by the square root of 3.5 (1.8'r) or about 41 RPM. It has been determined
that. the optimum speed of a mill with lifter bars is approximately flylJ to
70'/0 of the critical speed, or in this case, about 27 RPM.
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The pebble size is, of course, uniform~ when the mill is initia.l.ly
charged, and, as losses are replaced, the miJ.J. eventually w:ill have a
range of sizes :from the initial size on down. Thus it is apparent
that sane schedule of screening ou·t the worn pebbles is advisable.
The rate of pebbJ.e wear depends largely on the type of pigment being
ground, with the hard, coarse pigments '\rearing out the pebbles more
rapidly than the softer types. The schedule for replacement of pebbles
in the proposed mill -wou.ld be determined by experience gained during
its operation.

It is c\"1JIllon practice in plants of this size to charge the mill just
before the end of the working d.a\1, and allow it to run overnight with
only a ",'Stchman in attendance. This procedure makes it possible to
get more than one batch per daiY frem the mill.

The feasibility of such a night operation depends on the amount ')f
paint to be processed. Running the ball mill d.a¥ and night will pro
vide about 4o~ greater output but will require at least two additionaJ.
people.

The figures in this report are based on ~ime operation only.

When the ingredients have been groo.nd to the point where the desired
dispersion occurs, the paint is emptied into mixing containers for
reduction and shading, using a porta.ble mixer similar to the one shown
in figure 2. Reduction is the process of mixing additional vehicle or
other liqUids to achieve the proper consistency.

Shading is the addition of small amounts of color pigment to obtain
the desired color of the batch.

The foregoing operations are reJ.atively simple, but. the operations of
shading and reducing do require an operator with experience and train
ing in these lines.

The proportions of pigments and vehicle tha't go into the mill mus"t be
determined by an expert in the fo21llU1ation and shading of paint. He
would e.l.so be responsible for determining the schedule for recharging
the mill with pebbles.

The finished paint is poured into cans end the cans are labeled and
packed for shipnent. Most paint is shipped by truck in the United
States because more ra.pid and convenient service to small distributorE
and dealers can be provided in this we;y.
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MANUFACTURING UNIT USED

In the United States paint is measured ~n United States standard gallons.
Package quantities range in size :fran one gaJ.lon to as small as one
quarter pint (2 fiuid ounces). CamIlercial packages of five and ten
gallons are available in scme types of paint. Large quantities are put
up in 55-gallon steel drums.

It is therefore necessary for the paint manufacturer to ship paint in
all of the different size containers in which it is to be marketed.

The plant described in this report is capable of producing an average
of 100 gallons of paint per d.a\Y. This paint can be packed in the si'7.es
of containers for which there is a demand.

DIRECT MATERIAIS

The list of paint ingredients sho'WIl on page 6 represents the require
ments for -i;he group of' six pa.ints listed below. These six canprise a
typical product mix.. The quantities of these paints are chosen so
that the sma] J est is not less than the amount produced in one batch.

Gallons

1,000

500

300

700

200

300

3,000

Type of Paint

Simple white lead

Red lead primer

Ready mixed aluminum

On~-coat exterior house paint

Primer-sealer for plaster and wallboard

Interior flat wall paint

The quantities of direct materials shown on page 6 are necessary to
produce 3,000 gallons of the six different paints listed. This quantity
of paint is the result of six weeks' production. The annual production
wi2..l amount to 25,000 gallons.
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Direct materials required for typical product mix for six-week period

Actual
Unit Total Unit Total

Description Pounds Price Price Price Price

Basic carbonate white lead 13,980 $ .17 $ 2,377
90% red iron oxide 250 .10 25
98% red lead 2,025 .17 344-
Magnesium silicate 1,000 .15 150
Standard aluminum paste 462 .43 199
Anatase titanium dioxide 490 .23 ll3
Titanium calcium pigment 6,056 .09 545
Lead-f'ree zinc oxide 1,386 .14 196
3x asbestine 400 .14 56
Precipitated calcium

carbonate 1,490 .20 298
Aluminum stearate 12 .34 4
24% lead naphthanate 156 .24 37

6% manganese naphthanate 14 .'Z{ 4
6% cobalt naphthanate 20 .49 10

Gallons

Mineral spirits
Arcmatic solvents
Vehicle (0;'1)
Cans and cartons

Total

466
25

1,828

.18

.20
1.60

84
5

2,925
600

The market j~equirements in a given area may dictate a product mix entirely
different fr ':Ill that shown. The total cost of ingredients, hO'\>rever, will
not differ widely fran that given above unless large quantities of high
grade, brigh, ~olored enamels are to be made.

Paint ingredient~ for six weeks I production cost $7,972. The total cost
of direct materials for one years production will, therefore, amount to
$66,433.
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PROOOCTION TOOLS AND EQUIPMENT

To faciJ.itate beginning production wit.h minimum capital invesUuent, the eq;.lip
ment listed below is simple and inexpensive. It is assumed that paint in
pi"ocess will be handled in 55-gallon drums vi:th one head removed.

Production tvcle and equipnent needed

Hours for Installed Actual
One Week's Number Price Total Price Total

Description Production Required Each Flice Each Price--
Pebble mill 40 1 $ 2,200 $2,200

3'6n diameter
x 4' long

Drive for mill 40 1 1,600 1,600
7 1/2 horsepower --

Pebbles for mill 2 charges 100 200

Porta.ble mixer 20 1 400 400
1/2 horsepmrer

Drums for handling 10 6 60

Miscellaneous 50
scoops, ladles

Hand truck 2 45 90

Scale for weighing 1 200 200
materials
1,000 pOWld
ca.pacity

Total $4,800
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OTHER TOOlS AND EQUIPMENT

Tools and equipnent reqpired other than for production

Actual
Number Price Total Price Total

Description Required Each Price Each Price

laboratory - quality
control equipnent $300

Miscellaneous main-
tenance tOOl.S 100

Typewriter for office 1 $ 150 150

Total $ 550

FURIITTURE AIID FIX'1.'l.JlID3

Fumiture and f'ixtu:l:es needed

DPscription

Bins and shelves for
storing pigments

Nwnber
Required

Price
Each

Total
Price

$200

Actual
Pr:'ce 'riotal
Each Price

Storage shelves ~or

empty cans and
finished product

Hiscellaneous "WOrk
benches

Desk and chair for
office

File cabinet

Total

200

3 $ 30 100

1 100 J.oo

1 50 50

$ 650
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fIANT IAYOUT

Figure 3 shows a typical plant layout for a small paint plant. The
elevated area for pigment and vehicle storage is highly desirable to
:facilitate loading the pebble mill. It is even more desirable for sane
of the other types of mills "'Which .DlS¥ be used.

Distribution of plant area is approximately as follows:

Department

Pigplent and vehicle storage
M~.terial unloading
Mill loading
Vehicle storage for thin-down
Mixing area
Empty can storage
Can filling area
Finished product storage
Office
Rest roam
Aisles, steps, and miscellaneous

PIA.l'fl' SITE

Area.
(s~re feetl

60
40
40
40

2..30
40

120
240
80
50
60

To provide for eventual expansion the :flant .,ite should contain about
2,000 square feet. The ?-Jnounts of materials used in a plant of this size
are small enough that +:cansporation ca...~ be ertirely by truck. Rail access
mB\Y be valuable if expansion is considered.

The availability of large amount of' power, water, or oU=.er facilities n,eed
not influence the coice of the plant site.

The cost of the plant site is estimated at $500.

BUILDING

A one story bUilding o:f about 900 square feet is adequate and can be con
structed wi.th any fire proof material such as steel or masonry.

Provisions should be made for natural illumir>.ation of' the mi.xi.ng area to
euide the shading opere.tion.

It is important that pigments in storage be kept dry to avoid det..erioration
and caking.

The cost of the building incl.J.ding th~ necessa..-y plumbing, WJ..rL."lg, and
heating facilities is estimated at $5.00 per square foot or about $4,50D.
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UTILITIES

The 8lUluaJ. cost of' power, 'Water and f'ue~ shouJ.d not exceed $900.

DEPRECIATIOll-
Estimated depreciation schedule

It~

Building

Production tools
and equipnent

Other tools and
equipnent

Furniture and
fixtures

Total

Actual
Actual Years' Deprecia.tion Depreciation

Cost Cost Life per Year per Year

$4,500 20 $225

4,800 10 480

550 10 55

650 10 ~

$825

DIRECT IABOR

Only tWC' operators will be required in this plant. At $1.75 per hour the
annual ~os-t of direct labor would amOWlt to $7,000.

INDIRECT lABOR

The managers salary of $8,000 will constitute the to"ta.1. indirect labor.
The manager ","ill have to be experienced in paint manufacturing. He will
be responsible for the mixture of :"I8.terial~ to produce the various paint
products required, as well as, the testing and analyst vorl.. required in
the laboratory for quailty control. He will also dt, the buying and sell
ing and keep all books and records.

SUPPLIES

Item

Maintenance

Illbricant and hand tools

Of'fice s1..'..pplies

Total

- 10 -
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$100

50

250

Actual.



MANUFACTURING OVERHEAD

Item

Depreciation
Indirect Labor
utilities
Supplies

TotaJ..

Estimate

$ 825
8,000

900
400

:$ 10,125

Actual

MANUFACTURING COST

Direct Materials
Di:':'ect Labor
Manufacturing OVerhead

$ 66,433
7,000

10,125

Total

FIXED ASSEI'S

land
Building
Production tools and equipnent
Other tools and equipment
Furniture and fixtllreS

Total

:$ 500
4,500
4,800

550
650

$ 12,000

1-l0RKING CAPITAL

Total

$ 5,530
580
840

12,050

:$ 19,000

- 30 days
- 30 ~s
- 30 days

sales collection - 30 ~s

Direct Material
Direct Labor
Overhead
Reserve for

CAPITAL REQUIREMENTS

Fixed Assets
Working Capital

Total

:$ 11,000
19,000

:$ 30,000
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SALES REVENUE

A manu~acture, operating a plant to that described in this report, could
expect to receive an aver6ge price for his products of about $4.80 per
galIen. On this basis the annual gross sales would amount to about
$120,000.

The manager should be able to devote sane of his time to actual sales.
In addition a camnission salesman will be required. Direct sales should
be made to industries using large quantities of peint. On this basis
the annual selling costs are estimated at $13,000.

RECAPITUIATION OF COSTS, SAlES AND PROFITS

Item Estimate Actual

Direct Materials $ 66,433

Direct Labor 7,000

l-ianufacturing Overhead 10,125

Total Manufacturing
Cost $ 83,558

Interest on lDans $ 600

Insurance 300

Legal 300

Auditing 300

Unforeseen Expense 1,942

Total Administra-
tive Cost 3,442

Sales commissions, freight
out, travel, discounts,
allo'W8Jlces and bad debts 13,000

Profit before Taxes 20,000

Gross Sales $l2O,OOO
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BUIXlEl' CONTROL

A reqUisition form designed to provide accurate records of procurement
and ind:l.cate the purpose of procurement with the least amount of time
and effort is shown on the following page.

This form has an account n\Dllber for each type of the various expendi
tur"",s ~;hich the manager will review in detail, monthly or oftener, in
order to control his expenses. Some items, such as power and water,
are usuaJ.1y under contract and are easily checked by reference to
monthly bills. For simplification, items (marked with an asterisk
below) are omitted tram the purchase requisition. Variations in the
labor costs are easily reviewed by examination of the p8\YI'oll vouchers.
The simplified type of control thus provided makes certain that the
manager can control expenditures pranptly.

Following the reqUisition fOlm, a sample voucher check is shown.
Voucher checks should be used for the p~ent of all eX..f)enditures and
the appropriate book account number placed on each voucher.

At the end of each month the manager will receive a statement of all
expenclitures broken down by budget accounts. If the expenditures ex
ceed the budgeted monthly allowances of any of the accounts, the
bookkeeper will f'urnish the manager with a break-down of all expendi
tures 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 the manager to determine
What caused the over-expenditure and take corrective action.

If 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 his information and action.

BUOO:m' CONTROL ACCOUNTS:

Monthly Monthly AnnuaJ.
Account Number Expense Budget Budget Actual

10 Administrative $ $ 225 $ 1,500 $
20 Sales 1,083 13,000
30 Direct Materials 5,537 66,433
40 SUpplies 33 400
51 Power* 25 300
52 Water*' 25 300
53 Fuel 25 300
60 Unforeseen Expense 180 1,942

(Reserve Account)
71 Direct labor*' 583 7,000
72 Indirect Labor*' 666 8,000
80 Depreciation

(Reserve Account) 69 825

Note: Administrative includes interest on loans,
insurance, legal and auditing.
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PURCHASE REQUISI'rION I COMPANY NAME IDATE

0 10 ADMINISTRATION 0 40 SUPPLIES

0 20 SALm D 50 UTILITIES

0 30 MATERIALS 0 60 UNFORESEEN EXPENSE

INDICATE BEIDW THE USE OF MATERIAlS

D DIRECT MATERIAIS 0 MAINTENANCE SERVICES

0 MAINTENANCE MATERIAIS 0 OPERATING SUPPLIES

DELIVERY WANTED
PLEASE ORDER THESE MATERIAIS OR SERVICES

QUANTITY DESCRIPrION UNIT TOTAL

I

I

l
-

--

I

~
!

I
i I
I
i

I

I

QUOTES REQUISITIONED BY
FROM

I --
QUOTES

I

APPROVED BY
FR~

I

QUOTES
I

ORDER NO. ORDER DATE
FROM

I
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R. W. MlTCHELL MANUFACTURING COMPANY
1422 BOSWORTH STREET, S, E.

ANYWHERE. U. S. A. 19__ No.

PAY Do LLARS $

65-22
514

10000

I-'
\J1

TOTHEORDEROF r

L
TO FIRST NATIONAL BANK

ANYWHERE, U. S. A.

ACCOUNT NUMBER

...,

-.1

I!IY

R. W. MITCHELL MANUFACTURING COMPANY

SAMPLE CHECK
VICE PRESIDENT

Sample voucher cneck to be used for the payment of
all expenditures in connection with ~udget Control.

R. W. MITCHELL. MANUFACTURING COMPANY



ENGINEERS

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

A correct design is one which provides the greatest economy
in the investment of funds and establishes the basis of opera
tion 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, same of "mom. may be willing tc undertake
such work on low ~ost projects overseas, can be secured by
refere~ce to the pUblished ards 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 familiar
with the design and installation of their specialized products.
These manufacturers are usually willing to give prospective
customers the benefit of technical advice by those engineers in
determining the suitability of their equipment in any proposeQ
project.

The equipnent manufactu.rers also know, and can recanmend,
professional engineers :in private practice, who are 'Willing and
able to prOVide appropriate consulting services.
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TRAINING

Manufacturing an inferior qual.ity of product during 'the tr&.1n~

period could create sales resistance 'that might be diff'1cult to
cope with later. To avoid such possibilities, the quality of the
product should be maintained at all times, including 'the training
period.

In sane areas skilled operators ~ be available locally. In other
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 canpetent
engineering firm, 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 time. Such a contract would assure
adequate persolUlei training, since full quantity and quality
could not be produced with an untrained organiza.tion.

B. The engineering firm that designs and installs the plant
can usually make training arrangements to have key persolUlel
placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide
training for the key persolUlel while the plant is being
installed.

C. If nei'ther of the above iIlethods is p:>ssible, then qualified
and experienced individuals should be employed for the key
pC'sitiona, ei'ther permanent~ or temporari~, to perform
the key operations and assist in training the organization,
even if they must be secured outside 'the country.

D. The manager should have years of success:t'u~ experience in
this type of business and be fu.lly qualified in all phases
of management, including the training of employees.
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SAFErY

There is always danger of accident and injury in ~~

industrial plant. Because of this, the manager should
take specific action to bring to the attention of each
employee the importance of safevJ precautions and in
telligent first a:.d.

Practically all machines have safety appliances, and
the manager should see that these are in good working
condi tion and that the operators are making full use of
them.

In addition to constant watchfulness to make sure that
all practicable 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 throughC:.lt t.he
plant. Sane of the employees should be trained to pro
vide first aid service.

The use of accident posters in the plant have proved to
be of value in reducing accidents. It is reccxmnended
that such posters be used, and that same 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 member
trained as to his responsibility In case of fire. Fire
drills should be conducted periodically.

It is recommended that the employees be encouraged to
offer suggestions or recammenruations relative to preven
tion of accidents, removal of fire hazards and maintaining
general interest in all safety factors.
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SUMMARY

A small plant, built and operated according to the assumptions made
in this manual would be a profitable undertaking.

There are sane determinations, however, that should be made before a
decision is reached to build and operate such a plant. Among the
necessary determinations to be made are those with respect to the
following i terns:

MATERIAIS AND SUPPLIES:

1. Are all materials and supplies available locally?
2. Is the local material market canpetitive?
3. Are satisfactory delivery of local materials assured at reason-

able prices?
4. What materials and supplies must be imported';
5. Are they available in world markets at ccmpetitive prices?
6. Would prompt delivery of imported materials and supplies be

assured so that large inventories would not be required?

MARKEl' FACTORS:

l. Is there already a demand :ror the product?
A. Who are the principal consumerS'?
B. Who are possible new consumers?

2. How is
A.

B.

c.
D.
E.

demand for the product now satisfied?
By local production? If' so, what is the volume of annual
production?
What percentage of consumption is filled by local produc
tion?
By imports? If' so, what is the volume of annual imports?
What percentage of consumption is met by imports?
Fran what areas are imports derived?

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 houses, wholesalers,
retailers, industrial consumers, etc.7
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SUMMARY (Continued)

4. If' the product is already being manuf'actured, can the existing
and estimated future local market 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 campetitive with an imported equivalent?

A. After adjusting cost to local conditions, is the
estimated sales price of the product so high that
tariff protection is necessary to protect it from
imports'?

EXPORT MARKETS:

1. Could the product campete in export markets on the basis of'
price, quality and dependability of' supply?

2. Can export markets f'or 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. v-lhat would it cost?

1'IlA.MEI'ING PROBLEMS:

1. In calculating costs of the product, has adequate allowance been
made for the ex: ~se of a sales department, advertising and pro
motion that migh~ '.Z required?

2. Do consumer prejudices against locally manuf'actured products
p-xist?

A. If' so, why?
B. Would they apply to the new product'?
C. If' so, how could they be overcame and what

would it cost to do so?

3. Do marketing and distribution facilities for the product exist?
A. If not, can they be set up?
B. What would it cost "·0 do so?

4. Will the product be sold to:
A. Wholesalers'?
B. Retailers?
C. Direct to consumer?
D. O~~er industries?
E. Government?
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SUMMARY (Continued)

ECONCMIC FACTORS:

1. How much foreign exchange (and in what currency) is required to
import machinery, equi:r;ment and supplies:

A. How much foreign exchange (and in what currency) is
required for annual interest p8\YD1ents and amortization
of any loans contracted to import macilinery and equip
ment, or for p8\YDlent of royalties and technical services?

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

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

D. Has care:f'u.1 consi..deration been given to the possibility
of depreciation in the foreign exchange value of the
local currency?

E. Has care:f'u.1 consideration been given to the possibility
of import controls, or restrictions on availabilities of
foreign exchange necess~-J to operate the business?

F. What benet!ts would. the new businees bring to the econCIIIY
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 ~ adequate labor supply near the plant location?
A. If not, how can the problem be solved?

2. Can the problem of training canpetent management and super-
viscrypersonnel 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 REGUIATIONS:

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

A. If not, can existing obstacles be removed'l
B. If so, how and when?
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S~ (Continued)

FINANCIAL FACTORS:

l. Technical advice on selection or machinery and equipnent.
A. In selecting the machinery and equipnent for the

new plant1 have reputable and canpetent engineers
and technicians been consult.ed?

B. Have they been asked for advice on the most. suitable
types of machinery and equipnent. for "the process and
loca.lit.y'l

C. Have they ~e:f'tl1ly canpared cost.s ot various suppliers?
D. Credit tentS offered purchasers?

FINANCIAL REQIJIR»mNTS OF THE PROJEC'1':

1. In estimating the cost of the project, has careful. considera-
tion been given to:

A. The effect on costs at delays in construction schedules!
B. In delivery and installation of machinery and equiPllent?
C. In import at essential ray materials and supplies?

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

A. Mainta:in1ng adequate inventories of raw materials?
B. Supplies and spare parts!
C. Seasonal tluctuations in the business!
D. The t:lme req'dired to liquidate credit sales to

custaners and bad debts?
E. The period necessary to get the plant into

production?
F. Cash required to amortize its :: l"inciple loans?

3. If the econau;y 1s in a period of' inf'1.a:tion, has f'u.ll. allowance
been made for the 1nf'J..uence of rising prices and wages on the
cost of the :p·oJect. and on working capital requirelllentst

SHORT TEIIof BANK CREDITS:

1. Has it. been possible to make arrangements with local 'banks to
finance short-t:lme working capital requirements ot the- business!

FINANCIAL PIAN:

1. HAS a definite plan to finance the project been worked out?
A. Is sutticient capital available locaJ.ly'l
B. It not, 'What is the plan to obtain the re~ireit

capital?
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Figure I - Pebble Mill
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Figure 2 - Reduction and shading of paint
using paint :mixer
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INTERNATIONAL COOPERATION ADMINISTrATION

SERVICES OF THE
INDUSTRIAL TECHNiCAL COOPERATION PROGRAM

TYPE m - TECHNICAL AIDS FOR OVERSEAS

• INDUSTRIAL REPORTS SERVICE

Provides basic information regarding:
1. D"I.ta and reference materials relating to private capital mobilization and its

application in economic development.
2. Requirements for establishing and operating small factories in basic industries.
3. Man-hour requirements. operational characteristics. and equipment utilization

in -:-epresentative U. S. factories in selected industries.
'i. Mc..n-hour and materials savings through standardization. siInplification. and

specialization studies.
5. Supervisory and other specialized training procedures and tecbniques.
6. u. S. experience in specialized fields.

• TECHNICAL DIGEST sERyrcE

Provides digests and abstracts. full length articles. and bibliogJ"'aphical references
.on U. S. developments in products. processes. and wi)rk techniques derived from U. S.
technical. scientific. and trade periodicals. and other pertinent sources.

• TECHNICAL INQUrn.Y SERVICE

Provides answers to individual ques tions r elating to products. process es. :rnachinery
and equipment. production operations. work techniques. management practices and
concepts. factory engineering. and basic requirements for industrial production.

• TRAINING MATERIALS SERVICE

Provides basic :materials for use by specialized technicians in the conduct of man
agement. supervisory and specialized training courses in host countries.

• TECHNICAL LITERATURE SERVICE

Provides recommendations and guidance regarding current useful world-wide pub
lications relating to industry and productivit~ improvement; distributes carefully se
lected and represen.tative new publications of particular value for program use; and
facilitates mission literature procurelnent.

• U. S. BOOK EXCHANGE SERVICE

Provides. on Mission approval. technical and scientific books and l>eriodicals on
exchangebalJis to overseas libraries.

• VISUALS AND NEW MEDIA

Provides technical advice and guidance to mhJsions on new industrial visuals. Pro
vides {orcooperati....e program adaptation and use a variety of visual materials, in
clulling loan eXhibits. silk-screen display panela, graphic brochures. slide and sound
kits, and relatedmateria.ls.

• TECHNICAL FILM SERVICE

Provide.-guidance fOr and facilita:tes procureJnent of U. S. technical and training
fihns forpro,grcun use; provides representative U. S. technical industrial fihna and
filmstripS on loan basis for short-terln prograIn requirements; and facilitates adap
' ..tion of C1lm8 into foreign language versions [.or program WJe oversea...




