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the respondent, It also depends cn the randomness of the
sample selected. Considering the high degree of non-response
and false information, an initially random sample may result
in information that is far from being representative and
reliable. But surveys, by and large, yield statistics that

are far diore reliable than data deom existing documentation,

CONCLUSICN

In the light of Nigeria's weak statistical base, only
simple techniques of demand forecasting can at the moment
be used., The Research Department of NIDB usually makes use
of simple regression techniques for trend fitting and
extrapolation to determine the supply gap. Nigeria has not
yet reached a stage where advanced econometric models can be
employed for demand estimation. A recent attempt by my
Department to fcrecast the demand for wheat flour by multiple
regression ended in futility when the matrix determinant
turned out to be zero owing tc linear dependence among the

variables involved.

G. K. Ajayi
NIDB Research Degartment
13th October, 1983
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ANNEX

5:

Test for UNIDO Training Course:
18 questions to be answered by the
participants of the seminar
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i2.

13.

14,

Test for UNIDO Training ’ourse

Lagos, Nigeria - October 6, 1983

what is the difference between NPV and IRR, and indicate’
how you could estimate the IRR graphically? (Label all lines.)

Indicate the three tyves of debt repayment schemes used,
and describe the difference betweer them?

What is a 'grace period} and when is it avppropriate?
To calculate the Current Ratio, what 'entries' must you use?

What cost factors are considered in calculating 'working capital'?
Give an example of how it might be done.

what 'costs' are included in the UIDO definition of:
Production Cost ? Factory Cost ? Operating Zost ?

What do you need to know about costs to construct a *'break-even!
chart ? Construct one, and label all lines.

what kind of information do you need to know in order to prepare
a manpower requirements table and the Estimate of production costs

what is meant by 'project life' and fplant life' and how may they
differ ? Where is each approriate to be used ?

Describe 'inveniory costing' by LIFO and FIFO methods ?
which one would:maximize the annual profit ? overstate inventory ?

what does it mean that *inventory turnover' is 7 times ? low was
this calculated ?

what does it. mean if 'collections' are running 90 days ? How
was this dalculated ?

what kind of information would you need to know to determine if
a prospective project had a msrket ? How would you treat the data

(Methods of statistical analyzsic)

flow would you handle the costs for land - if they are a lumop sum ?
- if they are an annual rental ? How would you depreciate them ?
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15.

16.

17.

18,

Describe how the normal demand (boptimal allocation') is influenced
by subsidies ? Indicate this effect graphically,

Describe the mechanism of demand/supply of foreign exchange works
to 'self-regulate' in an economy with no artificial trade or mone-
tary barriers ?

what is the 'shaddow wage rate’ in the 'Little-Mirrlees' Method,
what are its components, and how is it caiculated ?

A loan of Naira 4 million at 14% for 15 years, 3 years 'grace' 1is
given to a project. Calculate annual payment by 'annuity' method ?
#hat is the interest payment in the first and last years of the loan?
(Note: Drawdowns: 1st yr=N250,000; 2nd yr=N500,000; 3rd yr=N250,000,




ANNEX 6: Teaching Materials and Outlines for Slides,
Module I: Outline of the Project Development
Cycle
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Mty & Fin. Analwvsis
Lugos, Hireria Course

5 Seot — 14 0=t 1983

Mark Ueber

TEACHING

MATERIALS

AND
OUTLINES

FOR

SLIDES

COMRSGE OUVLINE:
T TWOTECT CYCLE

Refer Sec<ion: 1
Modules I




TUDYSTRIAL PROJECT PREPARATION
FINANCIAL ALID COST-BENEFIT AND
TSCHRICAL ANALYSIS/EVALUATION

COURSE ORIENTATION

WHAT IS T2OJECT PREPARATION AND PLANNING 2
o WHAT TO PRODUCE 2 '
B HOW TO PRODUCE IT ?

HOW MUCH TO PRODUCE 2 -
WHERE TO PRODUCE IT 2

HO¥ TO DISTRIBUTZ ARD
SELL TiHE PRODUCTION 2

HOW TO FINANCE ?

HOW TO MANAGE THE PROJECT 2

ALTERNATIVES TO BE EXAMINED FOR DECISIONS

' MARKET SEGHMENT
TECHNOLOGY

- - SIZE OF FACILITY ~

LOCATION/ SITE
MARKETING IMPLENENTATION PROGRAM
METHODS OF FINANCING
ORGANIZATIONAL STRUCTURE

ADDITIONLL FACTORS
RAW MATERIAL AVAILABILITY
ECONOMICS OF CAPITAL ALLOCATION

DEVELOPMENT PRIORITIES

; | SOCIAL BENEFITS FROM BOTH PROUUCTION
AND THE PRODUCTION PROCESS
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COURSE ORIEITATION (2)

*OBJECTIVES :

~

WHAT IS A 'FEASIBILITY STUDY' ?
WHY ARE FEASIBILITY STUDIES MADE ?

WHEN AND WHAT KIND OF STUDIES SHOULD
BE UNDERTAKEN ?

~~

THE PHASES OF AN INDUSTRIAL DEVELOPMENT PROJECT :
PRE-INVESTMENT PHASE
PROJECT IDENTIFICATION - 'PROFILES®
PROJECT 'OPPORTUNITY' STUDIES. -
BY : AREA or REGION
SUBSECTOR of the ECONO
N _ RESOURCES AVAILABLE
INTERLINKAGES %ITH OTHER EROJECTS
SPECIFIC PROJECT INVESTHENT STUDIES
ALTERNATIVE METHODS & TECHNOLOGIES
COST IDENTIFICATION & LIMITATIONS
SPECIFICATION OF CONSTRAINTS
PRE~-FEASIBILITY STUDIES : =

INTERMEDIATE STAGE - LESS FULLY DEVELOPED
THAN 'FEASIBILITY' STUDY

LESS COSTLY
- PRE~SELECTION PROCESS/ALiOCATION OF RESCURCES
TRANSFORMATION INTO AN INVESTMENT PROPOSAL

v
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COURSE CRIENTATION (%)

THE PHASES Or A¥ 1NDUSTRIAL DEVILOPMENT PROJECT :

SUPFORT STUDIES :
MARKET RESEARCH AND AKRALYSIS :

RAW MATFRIAL AND INFUT STUDIES :
PRICES/FRICE TRZ:DS (Economic)
LABORATORY STUDIES/TESTS (Technical)

. LOCATION STUDIES :

UTILITY AVAILABILITY (WATEQ eLECTRICITY)
TRANSFORT COSTS

ORIEHTATION TOWARDS RAW MATERIAL or MARKETS
AVAILABILITY OF MANFOWER

ALTERNATIVE PRCCESSES/PLANT SIZES
PILOT PLANT OPERATION TO PROVE THE
TECENOLOGY .

EQUIPMENT STUDIES :

EQUIPHENT ~ IDENTIFICATION OF POTENTIAL
. SUPPLIERS
'CHOICES O DIGREE OF MECHANIZATION' or
INTEWSIFICATION OF MANUAL OPERATIONS
SPECIFICATIONS FOR SUCCESSFUL BIDDING

THESE ARZ UNDERTAKEN TO SUPFORT THE 'PRE-FEASIBILITY!

I - , TECHNICAL STUDIES / ECONOMIES OF SCALE
' OR 'FEASIBILITY! STUDY

THEY MAY BE EXPANDED TO CLEAR-UP QUESTIONS
IN RELATION TO THE COMPLEXITY OF A 'FEASIBILITY STUDY!
THEY ARE : '

l’ o - SINGLE SUBJECT FOCUSED
, . ~ MAY INVOLVE VERY SPECIALIZED SKILLS
| - ASSIST IN THE PROJECT SZLECTION PROCESS

THE FEASIBILITY STUDY :

MUST PROVIDE ALL THE INFORMATION -
TECHNICAL SPECIFICATIONS
COMMERCIAL /MARKET
; FINANCIAL/VIABILITY/ABILITY TO GET CREDITS
/ : ECONOMIC/COST-BENEFIT in terms of COLLECTIVITY '

MUST INDICATE.POSSIBLE ALTERNATIVES

"1\'&'!'&-._._;_-\ .

s WES R Wm

MUST DEFINE PROJECT SCOPE/SIZE etc,
SHOULD CONTAIN DRAWINGS, TﬁBLF etc.
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COURSE  ORIZNTAS ION ()

THE PHASES OF AN INDUSTRIAL DEVRLOFHENT PR

THE FEASTRILITY STHDY (continued)
COMBIIiES RESULTS OF :
MARKET RESEARCH
RAW MATERIAL INPUTS
LOCATION
TECHNICAL
EQUIPHERT ......STUDIES

LEADS TO A DEFIKITIVE INVESTMENT DECISION

EVALUATION AND DECISION STAGES :

EVALULTION REPORT

TECHNICAL EVALUATION

FINANCIAL EVALUATION - Commercial Profit-

ECONO¥IC EVALUATION - ability
Cost/Benefit Analysis -
National Economic Profitability

3 o FIVE PARAMETERS :

Aggregate Consumption
Income Distribution
Growth Rates of National

Incone
*  Employment Objectives

Self-Reliance and Merit Wants

INVESTHENT STAGE

NEGOTIATION and CONTRACTING
FINAL PRQJBCT,DESICN ’
CONSTRUCTION

START-UP and COMMISSIONING
OPERATIONAL PHASE :

EX-POST EVALUATION STAGE

- IMPORTANCE IN CASES OF PROJECT PROBLEMS
CERTAINLY IN CASES OF PROJECT FAILURES

NECESSARY IN CASES OF PROJECT ORfENTATION
CHANGES FOR POLITICAL or OTHER REASONS °
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COURSE CRIENTATION (5)

THE PHASES OF AN INZUSTRIAL DEVELOPMENT PROJZCT :

THE PROJECT CHCZT:% @

THE COHC=ZZZ OF ECONOMIC ADVANTAGE
IN TR.Z > AND DEVELOPHENT

PRIORITIZZIZ THE PROJECT SELECTION :

PRESEINT COHSUMPTION PATTERHIS and
VIMEORT SUBSTITUTIONY

RAY 1M2TZ214L PROCESSING and
'ECCNCFIC IRTEGRATION®

EXPORT FROMOTIO!N and REGIOHAL
ECCIZHIC IWTrnDZPENDEHCE

THE FivZ COST/SENEFIT PARAMETERS
'MERIT WAHTS' AND POLITICAL DETERMINATION
ECONOMIC CRITIRIA :

"AVAILAZILITY OF KARKETS
AVAILA3ILITY OF RAW MATERIALS
AVAILZZILITY Or' AT 2ROPRIATE'TECHNOLOGY

AVAILZZILITY CF HAIPOWER AND SKILLS
PROJZZT IMPLEMESNTATION CAPABILITY
TR,.I713G POSSIBILITIES AND FACILITIES
TEC:NICLOGY TRANSFER AND DEVELOPHMENT

AVAILAZILITY OF NECESSARY INFRASTRUCTURE
WATZ?2, POWER, FUZLS

AVAILZZILITY OF CAPITAL or CREDITS

POLICY OBJECTIVES : .
ALLOCATICH OF CAPITAL AS A 'SCARCE'
SELF-SUFFICIENCY WITH REGARD TO BASIC NEEDS
INDUST2IALIZATION

* PROCESSING INTEGRATION AND LINKAGES

REGIONAL TRADE DEVELOPMENT
FOREIG:i ZZCHANGE GEWERATION OR SAVINGS

INDEPZ!ZENICE FROM EXTERNALLY CAUSED
CYCLICLLITIZS

PRODUCT DIVERSIFICATION and MARKET DEVELOP-
TAKE £57LUTAGE OF ECONOMIES OF scaLe MENT

- —
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*& NIGERIA

THE NATIONAL PRIORITIES - ALLOCATION
OF RESSQURCES

I. IMPROVE STARDARD OF LIVING OF POPULACE
(Cost-Benefit Anslysis--AGGREGATE
CONSUMPTION OBJECTIVE)

II. DEVELOPMENT OF :

AGRICULTURE
INDUSTRY

IMPORT SUBSTISTUION
EXPORT GENERATION

ITII. EMPLOYMENT GENERATION

Iv, PROVISIONl OF SOCIAL SERVICES
('Merit Wants')

FOCUS OF THE COURSE : INDUSTRIAL SUB-SECTOR

A, MAXIMUM UTILIZATION OF AGRICULTURAL AND
e MINERAL RESOURCES

B. MAXIMIZE 'VALUE ADDED' THROUGH

AVATILABILITY OF -MARKETS FOR PRODUCTS
AVAILABILITY OF RAYW MATERIAL INPUTS

DEVELOP SKILLS IN SECURING APPROPRIATE
TECHNOLOGY

AVAILABILITY OF MAKFOLYR AND SKILLS
TRAINING

ACCESS TO CAPITAL FOR INVESTMENT
~- INCLUDING METHODS OF FOREIGN FINANCING

PROCUREMENT OF NECESSARY INPUTS ON
ADVANTAGEOUS TERMS

THESE GOALS WERE ENUMERATED BY THE HONORABLE
MINISTER OF INDUSTRIES IN HIS OPENING ADDRESS

Lagos, .5 September 1983
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PROSECT IDESHTIFICATION (2)

"POLICY INSTRULENTS

PROMOTIOH OF :

IMPORT SUBSTITUTION : TARIFFS
QUOTAS
LICENSING
ARTIFICIAL EXCHANGE RATES

EXPORT PROHOTIOH : SUBSIDIES
TAX EXEMPTIONS/DRAWBACKS
EXCHANSE RATE ADVANTACES

TAX EXEMPTIONS
FRIXGE BEXEFIT FORGIVEHESS
TRADZ UNION FRESSURES

LOCATION : LOCAL TAX DIFFERENTIATICH

CHANGES IN INVESTMERT
INCEHTIVE PACKAGES

PUBLIC INVESTHEKT IN NEEDED
INFRASTRUCTTRE

I \ EMPLOYMENT : : WAGE LEVELS
' " LAND AVAILABILITY AND PRICES
' _ CAPITAL ACCUMULATICN
" AND PRIVATE SAVINGS : TAXES ON CONSUMPTION;
SALES TAXES
TURI-OVER TAXES
' INCOME .TAXES AND SPECIAL
EXEMPTIONS

GENERAL INVEST.. il CREDIT FACILITIES
INCENTIVES S SUB3IDIZED INTEZREST RATES
’ CAPITAL REPATRIATION

AGREEMENTS

TAX HOLIDAYS

EXEMPTIONS FRCM LOCAL
OWNERSHIP REQUIREMENTS

ACCELERATZD WRITE-OFZS '

DIVIDEND REPATRIATION

J/ . | | _ ALLOWANCES
, GENERAL INVESTMENT HIGH INFLATION RATES
DISINCENTIVES . REVALUATIOHS AND !FREEZING!

t , OF ASSETS AND DEFOSITS

- UNCONVERT+BILITY OF CAFITAL
AND DIVIDEND REPATRIATION

UNREALISTIC LOCAL OWNERSHL¥

REQUIREMENTS IN FACE
OF LOCAL CAPITAL AVAILG
' _ HIGH RATES OF INTEREST WHICH
! REFLECT EISK ASSESSHENY
- PRICE COLTHLOLS
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PROJECT IDENTIFICATION

APPROACH IX ONE OF TWO WAYS :

I.

II.

'TOP DO¥N

PROJECTS DERIVED FROM TOUNTRIES
POLICIES AND STRATEGIES :

RESULT :

PROJECTS ARE COMPATIBLE WITH THE
LONG-TERM PLANS

PROJECTS MAY HAVE MICRO*ECONOMIC
DEFICIENCIES

'‘BOTTOM DOUN

PROJECTs DERIVED FROM 'GRASS ROOTS!'
I1E: MICRO*ECONOMIC CONSIDERATIONS
'THE MARKET ECONOMY' APPROACH

RESULT :

PROJECTS USUALLY FINANCIALLY AND
COMMERCIALLY SOUND

PROJECTS MAY DIFFER FROM POLICIES

AND STRATEGIES OF THE GOVERNMENT
PROJECT.; MAY FAIL COST-BENEFIT TESTS

OF ECONOMIC AND SOCIAL VALUE CONTRIBUTION
DEFEL T UPOE STRESS GIVEN TO CRITERIA

QUESTION 2?2 IS THE'FREE MARKET' APPROACH
INCOHERANT WITH PROGRAMS FOR DEVELOPMENT ?

WHAT ARE THE OBSERVED RESULTS IN THE CENTRALLY
PLANNED ECONOMIES ? WHAT SHOULD NIGERIA DO ?

!




ANNEX

7:

Teaching Materials and Qutlines for Slides,
Module II: Market Analysis
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MARKET RESIARCH

Orientation .

IDEUTIFY the PRODUCT - (Sspecificalions)

" " QUANTITY - Domestic Demand
- pPotential for Export

" "  PRICE - Supply/Demand Relationship
tElasticity! )
" w  MARKET -~ Charateristics of Consummer

Kethods of Consumption
- Character and Restraints of
pistribution Channels

HOW MARKET RESEARCH IS CARRIED OUT :

ANALYSIS - Past and Present DEMAND Data
spurifying' the DEMAND TREND by.
Fragmenting/Segmenting MARKET
Separating EFFECTS of PRICE CHANGES

(Note: CBNSUMPTICH is Kot Always
Equal to DEMAND. Vihy?)

DATA REQUIREMENTS:

» WHAT is needed?
WHERE can it be found?

STATISTICS: DOMESTIC MARKET : AREA SERVED etc.
' LOCAL PRODUCTION PLUS IMPORTS
Y SMUGGLINKG' /ARKET DIFFERENTIATION
LIMITATIONS of DATA GROUPINGS/BREAKDOWH
SEARCH for RELATED DEMANDS WHICH AREZ KNOWHN
or CAN BE INDEPENDENTLY ESTIMATED
PRICE DATA: INMFORTS - F,0.B. / C.I.F.
(Free on Board; Cost Insurance g Freight)
PRICE'STRUCTURE: Breakdown; ex-factory,
Middle-men commissions, retail mark-up
DISTRIBUTION REQUIREMENTS: Stocks, freight

containers, packaging, returns, product
warrenties and guarontees, (aging, etc,)

OTHER DATA SOURCES:
FAMILY BUDGET SURVERYS/'MARKET BASKET!
IMPORT DUTIES/SALES TAX COLLECTIOKS
QUALITATIVE DATA:

- " "COMSUMER ATTITUDES
DEGREE of COMPETITION in MARKET
COVERNMENT REGULATIONS: HEALTH
LICENSING; SUBSIDIES etc.




How MARKET RESEARCH IS CARRIED OUT

(2)

MARKET RESEARCH

Orientation \2\

STATISTICS: EXPORT MARKET : AREA SERVED etc.

IMPORT STATISTICS Iif PROSPECTIVE MARKETS/ AVAILABILITY
IMPORTANCE OF FREIGHT
POSSIBILITIES OF TRAMSFORT AND ECCHONMICS

GOVERNHE"T RECGULATIOIS AND LICHISINIG/ QUOTAS/
IMPORT DUTIEJ/ EXFORT 'YDRAV3ACK on TAXES 2?
OTHER INCENTIVES TO ENCOURAGE EXPORTS

DEGREE OF COMPETTION 1l PROSPECTIVE MARKETS : TRADITIOHAL
TRADING PART:ERS : CAPTIVE SUBSIDIARIES etc,

METHODS OF DISTRIBUTION/ AGEHTS; FEES; PROMOTION METHODS

FINANCING OF STOCKS; PRO3LEMS OF ”ARQA'TI S & CGUARAKTEES
PRODUCT RETURHS etc,

PRICE DATA; F.0.B./ C.I.F.

PRICE STUCTURE: Breakdown; costs of transvort; mark-ups

DISTRIBUTION REQUIREMENTS: contairers, packaging, quantities
3 quality delerminants, etc,

SOURCES OF INFORMATION :

PUBLISHED DATA : Actual, ESTIMATES
OFFICIAL: GOVERIMENT; BAKKS; TRADE ORGANIZATIONS

UNPUBLISHED DATA : PRESENT IMPORTERS | ,
' PRIVATE ENTRZFRENEURS/POTENTIAL PARTNERS
SURVEYS; INTERVIEWS et:,
EXAMPLES:
'DOMESTIC MARKET :

HIﬁISTRIES; CENTRAL BAYXK ANKUAL REPORTS
CUSTOAS DATA; TRADZ PRCHOTICN AGENZIES
FIVE YEAR PLAN; GOVERNMENTAL BUDGETS

EXPORT MARKET :
INTERNATIONAL ORGANIZATIONS :

I.MF,

WORLD BANK

UNCTAD/ ITC

UNIDO

FAO / 110

0.E.C.D,

E,C.A, (Rcomomic Commission for Africe

B.A.D. (African Development Banle)

ECOVIAS Secretariat

International Federations and
Associations

Equipment Suppliers
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MARKELI RESEARCH
Orientation (3)

DEMAND FORECASTING :

UNCERTAIETY
POTENTIAL INFLUENCE OF UNFORSEEN EVENTS

USE OF MATHMATICAL TECHHIQUES :

TIME SERIES
FITTING A TREND LIKE
REGRESSION; CORRZLATION OF DATA
TYPES OF TRENDS : STRAIGHT LINE
COMPOUNDING/ EXPONENTIAL
SEASONAL
CYCLICAL
USES OF WEIGHTED AND MOVING AVERAGES etc,

DATA FROM 'INFUT-OUTPUT' MCDELS
USE OF ECONOMITRIC MODZLS
STATI fILAL SAMPLING TECHNIQUES

USE OF JUDGEMENT :
COMMON SENSE

COMPARISONS OF RESULTS UNDER DIFFERENT METHODS :
FAMILY BUDGET SURVEYS ; DISPOSABLE INCOMZ ESTIMATES

INTERNATIONAL COMPARICONS USING PUBLISHZD DATA FOR OTHER
MARKETS

PRODUCT SUBSTITUTION IN OTHER MARKETS

EFFECTIVENESS OF IMPOR? SURSTITUTION IN OTHER MARKETS
COMPARABLE CASES OF EXFORT PROMOTION AND RESULTS ACHIEVED
CHECKING OUT THROUGH USE OF CAREFULLY DESIGNED SAMPLING

WHERE TO SEEK ASSISTANCE :
'WHEN' IS AN INDIVIDUAL DETERMINATION
USE OF CONSULTANTS; INDUSTRIAL ENGINEERING AND OTHERS

R FOSSIBILITY OF 'REPROCESSING' ORIGINAL DATA (ex, CUSTOMS
/ DATA) TO FIND REQUIRED INFORMATION USIFG ORIGINAL
DOCUMENTS

USE OF TilE POTENTIAL MACHINERY SUPPLIER
USE OF THE APPROPRIATE INDUSTRY TRADE ORGANIZATION
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MARKET RESEARCH
Orientation (4)

OBJECTIVES :
DETERMINE :

PRODUCT SFECIFICATION
MANUFACTURING QUANTITY
SALES PRICE

MARKET LIMITATIOKS :
TYPE OF DOMESTIC DEMAND/ COKSUMER PREFEREKRCES
PRODUCTION LIMITATIONS & FORECAST DEMAND
POTENTIAL TO EXFORT

DISTRIBUTION AlD PRICE STRUCTURE
PRICE CCKRTROLS

CATEGORY OF MARKET :
CORSUWMER CGOOD // DURABLE; NOH- DU“‘BLE

INDUSTRIAL_GOOD
LIKKAGES WITH OTHER PRODUCT PRODUCTION

DEMAND FAiCTORS :
IDENTIFICATION OF TRINDS
' PRODUCT SUBSTITUTION
* MARKET RESEARCH TECHNIQUES (Vocabulary)

MARKET SECTORS/SEGHENTS = FRACTURIZATIOR
RESUPPLY OF MARKET DEMAND :

PRODUCT LIFE CYCLE

PLANNED OBSCLESCENCE

COLLECTION OF DATA )
CORRELATION WITH '¥ROWN' TRENDS
DEMAND INTER-RELATIONSHIPS
AVAILABLE .STATISTICS

ESTIMATION OF FUTURE DEMALIL
NOT A SCIENCE; MORE OF AN ART
INFLUENCE OF EVENTS - PLANNED and UNPLANNED.
SENSITIVITY 10 WHAT FACTORS

INFLUENCE OF PRODUCT SPECIFICATIONS :
QUALITY VERSUS PRICE OBJECTIVES
DISTRIRBUTION LIMITATIONS AND RESTRAINTS

DEMANE CREATION/SUBSTITUTIGH
ADVERTISIHG'etc.
OTHER POSSIBILITIES

1S I NECESSARY TO USE A CONSULTANT 2 2
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DFMAND

A.

B.: -

C.

MARKET RESEARCH
Discussion

and MARKETIHG ANALYSIS

MANUFACTURER'S CRITERIA TO PRCDUCE A PROLUCT

MARKET ASSESSHENT .
1. PRODUCT CLASSIFICATION : Consumer
(by Market destination) Industrial
2. PRODUCT SPECIFICATIONS and CHARACTERISTICS
- MARKET SUPPLY
1. Present - Production
" Imports
Substitutes
2. Future
~ MARKET DEMAND
1. Is precent SUPPLY eguzl to D"”nuD ?
2, If not, what are restraining factors ?
will they continue to affect new project ?
-~ PRICE LEVELS and TRENDS
1, Factors influencing price levels:
’ Quotas, Import dulies, (ie; Tariff Bariers)
-~ CHANNELS of DISTRIBUTION
-~ GOVERNMENT POLICIES

SALES FORECASTING METHODS

This is the objective of the exercise (Refj Manual)
* ESTMATED SALES REVENUTS '
. VOLUME DETERMINANTS / PRODUCTION PROGRAN CAPABILITY
- PRICE OBJECTIVES:

1. MAXIMIZE ROI -

2. MAXIMIZE PENETRATION of MARKET/INCREASE MARKET
SHARE

3, STABILIZE MARKET; DEVELOPMENT OF LOCAL MATERIALS
- COST of SALES

1., METHODS of MARKET PROMOT'ION

2. ALTERNATIVES IN CHANNELS OF DISTRIBUTION

- petermined by: MARKET CHARACTERISTICS
- PRODUCT (perishable, durable, size etc.
~ CUSTOMER PREFERENCES and RESTRAINTS
- DISTRIBUTION CHANNELS and RESTRICTIONS
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Wiere to find tusiness infornation

New York, John Wiley, 1979, xi,

605 Third Avenue, New York

Tublication list
oniog,
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Tnteriational Financial Statistics
Frequansy of pablication: anthly

Prhlicher: Internationn! Yonetary Funl (T7), 19th and H Streets, H.4.,
Yoshinston, D.10. 20431

Frice: 810 per year (including 2 unnua1 supplemen 1)

Yeorhank of Mational fAcsauntis Staticstiecs

Frequency of publication: Annual

Publisher: Unit

Detziled estimaies of national income and related economic measiras

for azbout 10D couniries. Among the subjects discussed are: exponiiture
on gross naiional product, disirivution of nationzl income, composition
of private congumption expenditura, general government revenue ani
exponlitur

mphl X
e, ani external transaciions. Published since 195% and avail-
- p

Natianal Asonunts

s of OTND fountries, 13698-1047/Conptes nationaux des
pavs d= 1'CIux, 34pp.

Date of putlication: 1959

Publisher: OrgaanatLOW for Sconomic Co-operation and Development
(0FED) 2, rue André Pascal, Paris lée

Prine: £6.50

Statistical tables showinz, for eash of the member countries of 0z2D,
including Finlari, as well as for total 0EZCYH, Turopean OECD and the 857,
the main aggregate of national azcounts. Soncxal tables give grow:h
triangles, price and volume indices, ratios between selected aggregates.

National Acnounts af Loss Neveloped Countries, 1950-1966/Conmptes
nationanx daz nave mnins dﬁvalovoés, 21%pp.

Date of publication: 1962

Publisher: Organization for Boonomic Co-operation and Development
(OF5D), ?, rue Anlré tascal, Paris 16e

Price: $5.70

r ot I: Date on real product, population and real product per capita;
part 1I: Data on growth of value added by main industrial sectors;

part I1I: National arconnts tables for seventeen less developed
countries selectald for their econnmic role.
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5. Main Hao-mo-I-s Tmdicatorsz
Frequern~r >7 publication: Ionthly
Publish2»: Oreanisation for Economic Co-operation and Development
(0rcD), I, ~ue André Pascal, Faris 16e
Price: %7..70 per ismue, $19.90 per year (inc]uding supplements )
An essern:l=zl sdurce of statistics for the student of the internatisnal
business -2'sle. Proviles a picture of the most recent changes in the
econory -7 the member countries of OECD, together with a collection of
internati-=z! statistics on economic develorment affecting the CECD
area in =7.¢ past few years.

RESEARCH O TUTZZI0iTTIONAY, TRADE STATISYTISS :

6. Compendii:z =7 Sources: International Trade Statistics, 150pp.
Date of z.Tlizaiion: 19307
Publisher: Tniernational Trade Centre (ITC) UHCTAD/CATT, Falais des
Nations, -3-1211 Geneva 10
Price: 3I2.20, free to developirg countries
Lists pr=i.:2iion statistics for 163 couniries and territories.

7. Commoditr T“riexes for the Ztandard Internatinnal Trade Classifisation,
Revised, 7:ir.T and IT (Statistical Papers, Series M, No.38) 453pp.,
392pp.
Date of z.zlication: 1933
Publisher: ™mited Nations, New York
UN Sales i:i=bar: 6d.n.[[ 2, H4.XVIL,.3
Price: 7:-..T - 25.00, Vol.IT - £4.90
Two volumzz Tringing the original Iniexes up to date and classifying
about 30,213 erticles of commerce. Volume [ consists of an item index
showing f:r eazh item »f the Standard International Trade Class 1;1ﬂa*10n,
Revised (_:T}, Rev.), the principal articles falling witnin the item.
Volume IT Z=zgzins with the SITC, Rev., followed by the Alphabetic Index,
containirs <ne result of alphabetizing all the entries occurring in the
Item Index, tozether with new eniries resulting from such rearrangements
or modifizzzions of the wording of the basic entries as were thought
to be neei=i, azmrunting i3 aboul 45,000 eniries. Once a product has
been iderziTi~d in this wark, one may consult the World Trade Annual
(see item = below).

8. World Trzi: nnual, Yol,I-IY, prepared by the United Nations Statistical

Office

-

Frequenc; =7 zublication: Annual
Publisher: Ualker and Company, 770 Fifth Avenue, New York, N.Y. 10019

Price: 2

~

.23 per volume, £100 for the set

Ny
AW

This work ~iven data for 99 per cent of world trade. To use it, access

to the Cr~=.1i%r Tndrves {ar Standard Tnternational Trade Claussification
= " — - " - B

(see iter < azove) is eczantial. “ne four volumes contain detailel




10.

11.

12.
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export and import statistics for 24 developed cowstries: Australia,
Austria, Belgxum—quxembourb, Canada, Denmark, Federal Remublic of
Germany, Finland, France, (reece, Teeland, Treland, Italy, Japan,
Netherlands, New Zcaland, Noruay, Portv*al Spain, Sweden, Switzerland,
Turkey, United Kingdom, nited States and kugoolafla

Supplement to the World T -ie irmmual, Yol.I-V, prepared by the United
liations Statistical Offl

Publisher: Walker and Company, 720 Pif'th Avenue, New York, N.Y. 10019
Price: $50.00 per volume, $150.00 for the set

Each volume shows the trale of the 24 developed couniries with other
regions: Eastern Europe, Latin America, Africa and the Far East.
Although this is a costly publication, every embassy and trading board
should purchase it and thus help its exporters to find new markets.

Commodits Trade Series (Statistizal Fagers, Series D)

Frequency of publication: About 29 iscues per year
Fublisher: United Nations, New Yorx
Price: $1.90 per issue, £25.00 per year

Issued in fascicles of atout 00 p"é s as quarterly cdata tecome avail-
able, this series contairs inicrnational commedity tables, accordirg to
the SITC, Rev., showing the imports and exports of couniries reporting
according to that clacsification (taken together, without duplication,
the imports and exporis of thesn countries cover atout %0 per cent of
vorld trade). Within commodity headinss trade is analvsed by country,
region of provenance and destination. Figures are in US dollars and
metric units of quantity.

Yearbook of International Trade Staiistics

Frequency of publication: Annual
Publisher: United Nations, Now York
Price: $11.50 (1264)

A compilation of national tables showing annual figures for several
years for over 138 countries, and summaries of irade by large commodity
classes and by pdrincipzl regions and countries. Published since 1951
and available on standing order.

Trade by Commadities: Market Summaries/Eyshanees par vroduits.  Résumé
par marché (Foreign Trade Statistics, Series C)

Frequency of publication: HMalf-yearly

Publisher: Organisation for Fconomic Co-operation and Development
(OECD) 2, rue André Pascal, Paris lGe

Price: $19.50 per year

Detailed information on the trade of C¥CD countries by commodities
(defined according to the SITC) and partner countries. Data in terms
of both value and quantity are presented in synoptic tables, bringing
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together ihe couniries ¢
and/or sources of supply. Th
and its presentation is now in three voluzes: General, Imports, Exports.
While this work is less detailed than the World Trade Annual (see item

8 above), it is much less costiy.

aries h=

been published since 1959,

13. Trade Yearbook

Frequency of publication: Annual

Publisher: Food and Agriculture Organization of the United Nations
(FAO), Via delle Terme di Caracalla, Rome

Price: £6.00

Covers about 200 agricultural products throughout the world.

14. Foreign Trade: Analyvtical Tatles (Imports, Fxports) (Gernman and French)

_Frequency of publication: Quarterly in two volumes

Publisher: Statistical Office of the Buropean Communities, 170, rue de
la Loi, Brussels 4

Price: BF 850 per year

RESEARCH O PRODUCTION STATISTICS

O
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Date of publication: 1967

Publisher: Internztional Trade Centre (ITC) UNCTAD/GATT, Palais des
Nations, CH-1211 Geneva 10

Price: 85.00, free to developing countries

16. Production Yearbook

Frequency of publication: Annual

Publisher: Food ani Agriculture Organization of the United Nations
(FAO), Via delle Terme di Caracalla, Roma

Price: $9.00

17. Commodity Yearhnok

Frequency of publication: Annial

Publisher: Commodiiy Research Bureau, 82 Beaver Street, “ew York, N.Y.
- 10005

Price: $14.00

_l_/ The products described in this work are liusted in {mﬁ.'?dﬁk To

|\
: 3 3 < et 1/')0
15. Compendium of Sources: Basi T - Statistics,~ 232pp.
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RESEARCH ON TRADE ASSOCTATIQUS

18. Manufacturings and Trading fusociations in Tusniy-Fight Countries,
— s - o~ s Y
(trilingual: Fnglisn/Freach/Spanish),” 93vp.

Date of publication: 1806

Publisher: Internationnl Trade Centre (ITC) UKCTAD/GHUP, Palais des
Nations, CH-1211 Geneva 10 .

Price: Free to developing countiries

19. Furopa Yearbook: Vol.T, Tnternationzl Organizotions wund Furope; Vol,IT,
Asia, the Americas, Africa, fustralasia, 1,316pp., 1,664pD.

Frequency of publication: Annual
Publisher: Europa Publications Ltd., 18 Bedford Sgquare, London, W.C.1
Price: £ 13

20. Buropean Companies, a Guide to Sources of Information, 2nd ed., conpiled
and edited by G. P. Henderson

Date of publication: 1966
Publisher: CBD Research Ltd., 114 High Street, Beckenhzm, Kent, UK
Price: $13.50

21, Trade Directories of the World, compiled by U. H. E. Croner

Frequency of publication: first published 1952, monthly amendments

Publisher: Croner Publications Inc., 211-0) Jamzica Avenue, Queens
Village, N.Y. 11428

Price: 820 (incl. amendment service)

Loose~leaf format with monthly amendments.

DESK RESEARCH ON DEMAND

) 22, McOraw-Hill Encyclopedia of Science and Technolasy, 15 vols,

Date of publication: 19¢6

Publisher: McCraw-Hill Book Co., Inc., 330 West 42nd Street, New York,
N.Y. - 10035 '

Price: 8370

23. Materials Handbonok, an Encyclopedia for Purchasing Agenis, Engineers,
Executives, and Foremen, by G. S. Brady, 9th ed., 96Cpp.
Date of publication: 1963

Publisher: McGraw-Hill Book Co., 330 West 42nd Street, New York, N.7.
- 10036

Price: 819.50
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24.

25.

26.

Drmographic Yeart-ok ‘tilingual: English/?rench)
Freaévncy of publization: A

Publisher: "mited Nations, New York

Price: 311.00 (1347)

International dem:zrarhic statistics for over 250 countries and terri-

tories. Basic dalz on area, deqoltv population growth rates, natality,

moriality, life expecimncy, uptlalxt and divorce. Each issue also
inclules extende? aatg on a special demographic topic. Published since
1949 @nd available on ssanding order.

tatistical Yeartook (bnilingual: “ug.lsh/French)

, New York

a s
Price: $15.00 (cloth); 311.09 {paper) — 1965 volume
! or more than 270 countries and terrilories
covering a2 wide ran economic and social subjects, including:
population, agrical , manufacturing, construction, transport, trade,
balance of paymenis natzonal income, education and culture. Published
i 1 '

1
since 1949 and avzilzble on standing order.

Sources statisiiguzs dos £tudes de march nés/Sources of 3tatisiics for
Marke? Resezrcn, T=ides prepared vy C. Kapferer
Vol.l Appareils d= ralio/Radio Sets, 1961 Price: $.50
Vol.? Chaussure /Fontwear, 1262, Furope and

Norih fmerica’ Priée: $10.00
Vol.3 Statistiques generales/General Statistics, 1964,

France, Fed. Zep. of Germany, Italy Price: $2.50

Vol.4 Appareils méragers/Zousehold Appliances, 1963
Furope and lorth imerica Price: $§6.50

Vol.5 ! Mashines—ontils/nchine Tools, 1953, Europe
and Horth fmerica ‘ Price: $83.00

Vol.6 Produits ph-*macegbwques/?narwareut1PaL,, 1963,
Europe and liartn Axerica Price: $6.50

Publisher: Organisation for Ecoromic Co-operation and Development
(oECD), 2, rue André Pazcal, Paris 16e.

Sosial Statistics: Orecizl Series of Ezonomic Accounts,
(bilingual: French/German or Dut tch/Italian)
Frequency of publication: 4 to 6 issues per year

Publisher: Statigtical Office of the Furopean Communities, 170 rue de
la Loi, Brussels 4

Price: BRF 1,200 whole series; BF 200 per issue

Seven issucs: one for each EEC member country and a general survey.
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28.

29.

30.

31.

32.

Sourcas of Commadity Prices, compiled by P. asserman, 170pp.

Date of publication: 19959

Publisher: Special Libraries Association, 31 Zast Tenth Street,
New York 5, N.Y.

Price: $§5.00

This work is limited to American and Canadian journals. The body of
the work is an alphabetical list of commodities. For each commodity
the following information is provided: name of commodity, title of
periodisal publiching the nrice, market or markets in which price is
effective and the frequenzy with-which prices app2ar in the periodinal.
The appendix gives an alphake-tical list of periodicals coveredi in the
main part of the book, together with publisner, aildress of publisher
and frequency of publication. .

Apricultural Statistics (bilinguai: Gernan, French)

Frequency cf publication: At least 8 issues yearly

Publisher: Statistical Office of the European Communities, 170 rue de
la Loi, Brussels 4

Price: BF 450 per yvear; PF 75 per issue
Each issue is divided into 3 parts: agricultural costing, agricultural

prices and price indices.

Wall Street Journzal

Frequency of publication: Daily
Publisher: Tow Jones and Co., 30 Broad Street, New York, N.Y. - 10004
Price: $30 per year

Leading American financial paper.

0il, Paint and Drug Reporter
-9 P

Frequency of publication: Weekly

Pﬁﬁlisher: Schnell Publishing Co., 100 Church Street, New York, N.Y.
- 10007

Price: 815.00 per year

International Customs Journal

Frequency of publication: TIrregular

Publisher: International Customs Tariff Bureau, 38, rue de 1'Association,
B-1000 Brussels

Price: Available only from the competent national administrations
(finance, customs, ete.) of member countrics. . Price varies. Contains
complete, updated tariff schedules for selected countries.
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33.

34.

35.

36.

37.

Deuts~kes Handelsarshir (Germen Trale Archives)

Frequency of publication: wice monthly |
Publisher: Bundesministerium fir Wirtschaft, Ponn, Federal Republic of

Germany

Price: DM 110 per year

World-wide coverage of tariffs and trade reculations chanres and trade
(& ? 5
agreerments. Up-to-date information.

Tnternational Commerce, prepared ty the US Depariment of Commerce

Frequency of publication: Weekly
Publisher: US Governmant Printing Cffice, Washington, D.C. 20402
Price: 316.00 per year, £5.00 additional for foreign mailing

A special Foreign Government Actions column covers changes in teriffs
and trade regulations all over the world.

International Commerce Reprrints: Yorld-wide Tariff Guide
World-wide Customs Data
World-wide Import Rates

Croner's HBnfTerence Pouk for Yorld Traders, edited by B. K. Bridges,
400pp. '

Date of publication: 1966

Publisher: Croner Publications, 211-03 Jamaica Avenue, Queen's Village,
N.Y.

Price: $25.00, including amendment service

Loose-leaf handbook with a monthly amendment service, covering all the
countries in the world. Contains gereral background information,
docunentation requircments, packing, marking and labelling, various
certificates required, impori and exchange controls, transportation and
insurance.

Exporter's Encyclopedia, 830pp.
Date of publication: 1969

Publisher: Dun and Bradstreet Fublications Corp., P.O.B. 3088, Crand
Central Station, New York, ¥.Y. - 10017

Price: $50.00, including up-to-date supplements

Import and exchange rezulations, general export information on law,
export terms and contral, shipping, packing, marking of origin and other
rules, all on an individual country basis for 220 world markets.

Export Dorumentation, 3 vols.

Date of publication: 1967, yearly updating supplements

Publisher: Associated Chambers of Manufacturers of Australia, Indusiry
House, Canberra -

Price: $20.00 per volume, 26.00 for yearly supplements
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38.

Loose-leaf handbnok with regalar amendment service. Covers all countries
and lists their requirenenis on Aocumontation, import and excha:ge
controls, tariffs, pa~king, packaging, marking, labelling, sanitary and
other required certificates.

International LArertising Gtandards and Practices

Publisher: International Ldvertising Associetion, 475 Fifth Avenue,
New York, N.Y. - 10017

Centains general information on advertising in 60 countries

MISCELLANECUS SOURCES

39.

40.

41.

42.

Exmort YMarketing Pacnzrct, for Developing Countries

Date of publication: 1967 )
Publisher: International Trale Cenire (17TC) UHCTAD/GATT, Palais des
Nations, CH-1211 Geneva 10

Price: 355.07, free to developing countries
2 ’ g

An Annotated Bibliography of Market Surveys by Products and Countries

Date of publication: 1949
Publisker: TInternational mrade Contre (ITC) UNCTAD/CATT, Palais des
Nations, CH-1211, Geneva 10

Price: $5.00, free to developing countries

Handbook on the International Exchange of Publications, 3rd rev. ed.,
Tquadrilingual: English/French/Russian/Spanlsh), 767 pp.

Date of publication: 1964

Publisher: United Nations Fducational, Scientific and Cultural
Organization (JMESCD), Place de Fontenoy, 75 Paris Te

Price: $2.50

Chapters on: different iypes of exchange, the organization of national
and international exchange gervices; conventions and agreements 1or

the exchangs of publi~ations; transport and customs; 1ist of exchange
of fers of international organizations; etc. A select list of current
international directories, a subject index and an index to countries
are also provided.

Ulrich's Tnternational Parindical Directory, a Classified Cuide to
Current Perinlicals, Foreigm and Tomeotic, lAth ed., 2 vols.

Frequency of publicatinn: Annuel

Publisher: R. R. Bowker Co., 1180 Avenue of the Americas, New York,
N.Y. - 10036

Price: £30.00

This directory can be used to identify pericdicals dealing with specific
products.

o N
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43. Compilation of Bagic TnlTormalion on Txport tlavkets

70

Date of publication: 12466

Publisher: International Trade Centre (ITC) U!-IC'E‘AD/GATT, Palais des
Nations, CH-1211 Geneva 10

Price: 85.00, free to developing countries
More general information is available from such sources as:
The selected commodity price publications of

Merrill Lynch, Pierce, Fenner and Smith, Inc.
70 Pine Street
New York, n.Y. - 10005;

The publications of the Food and Agriculture Organization of the United
Nations (FAO), Via delle Terme di Caracalla, Home, on the prices of

agricultural goods;
The catalogues of mail-order houses, for the prices of consumer goods;
Commodity exchange quotations; '

The various traile journals for industrial products.
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MARKET and DEMAND

PRICING POLICY

ALTERNATIVE METHOD3 OF PRODUCT PRICING :

THE COST APPROACH :

TOTAL COSTS PLUS PROFIT :

per
y COSTS: TOTAL UNIT
(Gross) (At PRODUCTICH
[ . | _CAPACTTY)
RAY MATERIALS:

DIRZCT LA3OR :

» INDIRECT LABOR :
(1ssociated w/
pProduction)
UTILITIES :
SUB-TOTAL=
VARIABLE COSTS

OVERHEADS ¢

INDIRECT LABOR :
(Not Associatéd - = TERoeIY ChsT T (TaFithla
w/ Production) AL e aminhle)
ADMINISTRATION : (incle SALES /DICTRIBUTIOT 7S
= T VPRIV TCOSTY T 7
AMORTIZATION of :
QUIPMENT &
FACILITIES
INTEREST /RTNGNCTNG COSTS
PRODCUTION TAXES :
£ SUBZOTAL =
FIX=D COSTS

TOTAL/VARIABLE
and FIXED COSTS  * = qoz5GoTef GoSrT ~ =~ =

ADD : PROFIT AMD TAXES @
(Based on a pre=
determined R,0.1.)

TOTAL PRODUCTION
COSTS:

oN ?
T THE cOST AT ALL LEVELS oF PRODUCTI

15 THIS UNIT COS
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MARKET and DEMAND

PRICING POLICY (2)

PROBLEMS WITH THE COST APPROACH :

1. Not reflective of ACTUAL UMNIT COST

DURING START-UP PERICD
IF MAXIMUM CAPACITY IS NOT REZALIZED :
- DUE TC TECHNICAL DIFFICLUTIES
-~ DUE TO LACK OF SUFFICIENT DEMAN

2. Not reflective of MARKET CONDITIOQONS
COMPZTITION :

- FR0M OT+EXR PRODUCERS

- FROM IMPORTS(Including Smugling)

- FROM COHGIMMER SUBSTITUTION
WHAT ABOUT CONSU“MER'S MARGINAL WILLINGNESS
(AND, IN SOME CASES, ABILITY) TO PAY ie;

THE SUPPLY/DEMAND CURVE ?

BASIC NZED TO COVER 'VARIABLT COSTS
HOW LONG TO WAIT BEFORZ PROFIT PROJECTIONS CAN BE REALIZED ?
CONTRIBUTIONS TO OVERHEADS :
GRADUAL ABSORFTION 3Y MARKET OF FIXED COSTS
ALTERNATIVES :
MONOPOLY GIVEN BY GOVERNMENT FOR INITIAL PERIC!
IMPORT RESTRICTIONS

TARIFF OR QUOTA BARRIERS
RETURN TO PROBLEM OF PLANT ZAFAZITY SIZE :

'OPTIMUM ECONOMIC PLANT SIZZ!
THE "'LEARNING CURVE!

OR PROLUCTION START#Up CURVE




MARKET and DEMAND

PRICING POLICY (3)

PRICE DETERMINATIONS : OUTPUTS :

IF IMPORT SUBSTITUTIONG :
OUTPUTS MIGHT BE PRICED AT :

C.i.f. PRICE, including
IMPORT TAXES AND DUTIES,

INTERNAL AND PORT CHARGES
FOR CLEARING and TRANSPORT
TO WHAREHOUSES

» INSURANCE, etec,

I PRODUCT IS ALREADY MARKETED INTERNALLY :
OUTPUTS MUST BE REFLECTIVE OF THE
COMPETITIVE PRICE STRUCTURE TKAING
INTO CO¥SIDERATION QUALITY DIFFERENCES

IF PRODUCT IS DESTINED FOR EXFORT -

OUTPUTS MUST RELECT COSTS TO DELIVER TO
HEZ EXPORT MARKET--UNLESS -

PROJECT IS UNDERTAKEN TO EARN FOREIGN EXC
BYEN A GOVERNMENT SUBSIDY, OR SOME ADEAN
FROM FOREIGN EXCHANGE MUST BE FACTORED I
THE PROJECT PROFITABILITY

PRICE DETERMINATIONS : INPUTS :

IF MATERIALS ARE IMPORTED, PRIZE/COST VALUE
SHOULD BE ACTUAL C,i.f, FRICE PLUS C!iARGES

IF MATERIALS ARE LOCALLY PRODUCED :

COSTS FOR THEZ FINANCIAL ANALYSIS bF THE PROJECT
PROFITABILITY SHOULD BE BASED ON COSTS PREVAILIM
IN THE LOCAL MARKET, JHERE NO LOCAL MARKET EXIS
THZ COST F,o,b, THE PORT OF EXIT FOR EXPORTED RA
MATERIALS WOULD SEEM APPROPRIATE

—_— aam EEE R -:i —

THE HANDOUT ON PRICE DETERMINATION AND
COVERNMXENT PRICING POLICY
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ANNEX

8: Teaching Materials and Outlines for Slides,
Module II1i: Technical Analysis
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XODULE Iil

TECHNICAL_AHALZSIS

Lectures and exercisec.
Table of contenis:

» Tr L P e
Jeh, Roprtowsii
:

1. Overview of the technical znaiysis.
2. Techrnical aspects of the production prograwme ané plant capaciiy.
3. Prcduction schedule, Exercise.

laterialg and inputs.

Katerials and inputs., Zxercise.
Technology. Technology transfer,
Technology selection, Exercise,
8. Technology cost. Exercise.
Project erngineering.,

10. Manpower. Training.

11.Labour requirements. Bxcrcise.
12. Project implementation.,

13, Negoiiations of the contracts.
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Chapter I. Overview of the technical analysis.

Lecture content:
1. -Tie seguence of differcnt activities in the project
development.

. . . s s 1
2, Hierarchy of preparatory actiivitles, /

3. Procedures and stages ci project develorment.
' . . 2
* 4, What is to be designed?

5. How extensive should engineering siudy be? 3/

7. Investment-production cycie. Irnpact of different
variables on fcasivility oi the projeci,

I
|~
[
I
l
|
| |
I 6. Technical aspects of the project feasitility,
i

Corzuients:
l ————————————————
1/ Every action which is to be underiaken in any of the systems
l belongs to tge onec of }he astages:

- preparatory stage

- realization stage
' Sometimes preparatory stage is performed severzl miliseconcs
tefore realisation /action of the boxer/, tui very often prepara-
tory action is overtaking the realisaiion siage long time /erection
of big dam/, This classificaticn is of the hierarchical character,
It means that the previous action is preparator& to the Following
onc. But also in the preperatory action one clearly define the
preparatbry and rezlization.stage.
Industrial development which is time dependent change of production
and econoaical structures needs also preparatory stage. '
Production of goods and cormodities nceds to use installations,
plants. This physical structure necds to be artificially erected
and afterwards opcrated at the flow of materialu and using energy,
managerial erd workers skill,

' It means that erection of the facility, is a preparatory stage in
‘ the context of the productiion stage. Vhat is than preparatory stage
for the physical process of the piant crection. Of course tposc
are all uctivities described as decign and engineering, to which'
creparatory is ihe decision to undertake such investrent,
Yecaszibility study gerves te help this decision making procesc,

— aam NS A =N

A ————————————— e S




[ 2/ Definitions:
Function-transformation of a state of flow which can te meanmired
by change of at last one of parameters of this flow.
Processing element-Piece of hardware having structural propecrties
Processing unit-set of processing elements which can perferir at
least one function,

]

o

P g

T

~

Technological unit-set of processing units transforrming marae:
input to salable output.

Installation-technological unit supported by service chains/lite
water, energy, conveyers, storages ets,

Plant-set of installations which under managerent functions can
perform technically autonomously.

Enterprise-at least one plant crganized to performm economiceal
function

Company-at least one enterprise with financial functions.

3/ Research and design cost is growing exponentially with the volune
of knowledge collected and procecs properties precice description.
Laboratory research, medels, pilot plants, engineering calculations

however are introducing higher provavility of the succes in the
l project commercial implementation. Therefore risk and cost of
’ failure are reduced at extensive investigaticn of the project.
l Those two functions are defining the feasible range of extensivity

of the engineering study.




Activities

Project  planning

I | Research and
' " developpment

Destgn | and
engeneertn
"7

V Implementation,

.

)

 Production

Preparatory stage

l
|
|
I

.
|
| Realisation stage
|

Teme

Time sequence of different oclivities
~..1tn_the process of project developrnent

-




Proauction process

Planning Realization

/nvestment

Planning Realizatron

2 ﬂe.svyn

| ' Planntng readization

research

I
|
i
i | Plamiing | Realization
i
I
|
|

HErarchy of preparalory aclivides.
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Technological unit
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Provabllity cF ,z%e- SUCLESS

{- cost of the unfecstble solutions

2- cost oF the research, aesign and
alternatives comparesien.

| . : |
~wLHow~extensive should engineering study e ?
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apter 1I. Technical aspects of the production programme and

plent capacity.

Teciure contornt:

1/

1. Production programme over the life span of tkc plant,

2. Schcduling of the production process. Cases of precductio.
heaule.

, . : 2 : .
3. Plant capecity cintept, / Reiaiions tetween different

caepacity conceptis,
4. Relation bLetween plant capacity and production cost.
5. 1a the capceity techuically unlimited? Physical, techno-
o J 9
logical ]GﬁlStiC arnd marketing options and constraints

3/

6. Opiimum economic czracity of the installation.

of the plant capaciiy.

Comnients:

Evaluated on the basis of mirketing studies and sectoral analysis
product c¢emand has to bve trensleted inte production programme.
The Tirsi problem to be divcussed 18 demand versus time relation.
Ivaluated demand can be never achieved at the firsu year of the
producticn, There are two 1ain reasons of such situation:

- market is nct ready to consume new product
- technical siructure of the plant, skillg of management

and workers

Therefoire frem this point of view production programne is a time
dependent function.

Influence of these fuctors zre not constant during the different
periods of plant operation., It could be shown thet generally

_existe three periods of plant production schedule: the start up

period, the norma) operation period and obsolete technics

operation period.




Type of the indusiry to which telongs rroject has another impact

on production prograuiie. InGustries arc working different time schedulc
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- continuously worxirg three shifts

-~ interrupting process afier irgt or sceend shif't

ln every cace production process cen crgonised uaich-wise or at
constant flow., It is easy to n»rove trhat in ezch case the proeduction

l programue ‘'will be estimated cdiffereniiy.

2/ Capacity is a definition of meacurc of some output 1n agreed time
period,
That incure necessity to establish the time in which we are inten-
ded to measure the output a2nd to estimete if during that time the
output can be considered as constzrt. The Tirst mezsure is output
in hour of production, the others could be monthly and yearly
rates of production, But menthly cnd yearly rates c¢f production
are not the fesult of simple multipiicetiorn of the respective
time on hour’s cutput, Teking intc account these remarks we can
define several capacities of the same production facility:

installed capacity /nominazl time hour output/

nominal maximum capacity /defined time x defined hour output/ |

i feasible normal capacity /ifcasible itime X feasible hour

output/
I - statistical capacity .fdata collected from reports/
Vhat are major factors which infringe possibility to operate plants

I with installed capacity:

-~ natural time breaks /nolidays, shift patterns, combination
I , of different machines to different products/

/ .

- technical time breaks /exchange of iools, Cutulystﬂ,

I , maintenance/ '
‘ - output-input limitations /cupply of raw materials and sales

' of products, utilitiy supply bLreaks, spare parts availability/

- management system limitaticns /skill of managers and workers,
' pericdical lack of labor forces, Tajlures of the training

system/

' - stochasiic breeks /zccidenis, firces, explosions




3/ Now it is necessary to resolve the probler of minimum econonzic zi:

of the production Jline and/or whole installation. Simcle calcu.a-
tions are showing that unit cost is in the relation with produc: io
capaéity of pipe, valve, reactor, and other categories of the
equipment, The cost of square meter of building as well as cihcer
civil works shows the same relationshin, It means that unit inves!
ment cost of tigger instellation is lovier., If that relaticnshin
would be the only one, the most cconomical way of every producuion
realization is the one plant for whole the world. But of coursec
There are many constraints to that solution. They can te divicded
into several groups: -

- physical constrzints /every kind of hard ware can be zuilt
only maximum dimensions, because of resistance of materialc
and weight considerations/ ] '

-~ technology capatility /technologiczl process is standardizc
and can not overcome sore dimensions of principal equipment
/e.g. from the point of view heai exchange volume/suriace
relationship/ )

- logistic reasons /al grewing concentration of industrizl un’
the cost of transportation, cost of the storages and cost o
supply of the utilities is much larger per unit of the prcd-

- market reasons /market is not ready to absorv new productio:
and is not ready to met the demand on raw materials at the
level of acceptacle for the process prices./

To avoid extremely high cost of engineering studies of different
sizes of the installations simple equations can be applied:

1 [RY RY
I=1 "."’,:) ~' C_b’c's ".6:

4
p* 1g - capital requirment for bigger and respectivly
smaller size plants

Pb, P8 - capacities of bigger and smaller plants

Where: 1

Cb, Cs - production cost of bigger and smeller capacity pias

But the exponential rule nas its limitations, and can be applied
only in defined region of the capacities of-the equipment as well.
as of the complete installations, '




In complicated cases where high capital involvement is expected
there is necessary te prepare engineering study on the capacity
cf the plant, The study can be iimited to critical equipment and
all the rest can be added propertionally. If standard type
equipment is included in the installation there it is neceesary
to seek complete quotations from producers for several capacities.
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| .Esz‘zma/ea' product con
programiné

7ime (years)

Production programme over the (e /e span
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z ,o'é/z'oa’ 2-5 _qear\é‘ S

£ ,aerzoa’ 10- 15 ymrs
2 period 56 years
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determenation. .

-

. P 2- investment cost
3- logistic cosls
9 - markeling costs
© 5~ total costs

. N ’ ) ) P .




Traininzg cource UiHIDO-CH8 J.A. Kopylowski

Viarsaw 18,10-12.12.1982

Chapter T¥, llaterinls and inputs,

.

1. Significance of the materials and inputs availability,

quality and jprice for the project feasib}lity. '
1

2/

2. Classification of materials and inputs
3. Prcperties of the materials and inputs
4, Supply progranne

5. Coat of maicrivls cnﬂ inputs
6. Utilities®/ ‘

l Lecture content:

Commenta:

1/ The main goal of the preciuction process is the transformation

of flovis. The inputs genrcrally depenas on technology, technigues

-of the processing, which @#re adopied to defined production programme
Therefore adequnte range of materizls or their substituies should

be in demanded cuantitly and quality. There is. a close relaticnsinip
between the. definition of the input requircrments and other project
problems,

All the nraterials and irpiuic can ve classified into several groups:

- raw materizls /unprocessced and sciiprocessced umaterials/ |

4

S
-~ processcd indusiriel materials ‘

~ componenty

'g’ - auxiliary materials

- factory supplies
- utilities

Raw materials are the most important group from the point of view
of availability and logisiics, This group can be classified as
follows:

agricul tural products

livestock origin products

" foreatry origin products

marine and water origin products

1

mineral products /minera) crus and noametalic minerals/

Every clase of row matericls hus Lis options and coastraints when usc




[ 2/ Quality of ine raw wmatcrials is one of the crucial points in
praduction vrocess. Therefors careiul analysis by the specialiats
l is to be done., £11 properticn should te listed and controlled:

- properties /physical, cheinical, mechanical, electrical
end olher corcerned/

- chénges in the propertics durinz the yecar

= handling, treassportation end sterage proncrties /kind of
wrap;ing and packing is to be defined/ as well as gll

security proscriptions during this operations

- list of impuriiies whici: zre noi allov«d ity the technologic:
process
9 - proceusing properties
The most impoertant vroverties of raw materials are:
. - renovauility - exaustsni)ity
- supply tinming /ucagonal - unifori distrivution consumption/

- chanrgable=ste:le Jon aunlity

~ conceniwraled—-aiiuted

Each properiy has itz influmic: on cost of the wrocescing. Thus
l ssuring thae deliveries of the row matcrials special care has to
. 5 - . . T L
be taken und followin: steps observed,
-I ~ Yyearly guantitics should be defined and for the higher part
r of decmand long-lerm agre:ent should be prepared
- aliernative resources should be allocatbed
' - bullk purchese arrangesicnts should be sought
~ transportation agreement long term are necessary
I - wasies should ve deternined at different supply resources
l - output/yield should be controlled at lest in laboratory
p . but scmentimes the tests on industrial scale are indispen-
' sable.,
]

, Poreign raw materials should we avoided, only when comforiable
exchange of the raw .nterials ggainst local products is assured
in the dolivery conivact,
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Sccond *mportann group of inpuls are the processed materials and
conponents. lany of the indicaticns given for the raw materials are

vaiid in group of inpuis. Important diiTeresnce is laying in the stan-

dardization of the producis. Processed malerials are mostly subject

to international or. naftional siandards end quotations and contracts

are always referring toc this standoerds. zﬂlb,is of inputs should take
this into account, but it does not mean ~t standard specification

is sufficient for every production proceus. It is necessary add to
specifications necessary umendrenis ané define the methods of analysis
or determination of such ungpecified in ciandards nroperiies,
Diffcrent situation is in the cese of coupcaents which are integrel
part of product. Because it is impossiitic 10 assure production of all
compoﬁents inside the one country specinl rcrecaution should undertaken
to assure full and qualitatiive czupply vndor changeatle conditions of
the market, The Tirst princip herc is 1o zvoid one supplier of the
cemponents, and than some kind of standuacilization is also necessary.
The best solution is unconditiorcl excha:

PR

i of the components with
supplier, on the balance raie of cxcnarn, -

L4

The original producer is scmctimes quicyiy changing the final produc:

and than this arrangemecnis is very ioperani to avoid unnecessary
development of the process, just sisried ol nonreiniursed.
Third groun of inputs. concerns the auxilizry mcetcerials and {actory
supplies, Auxiliary materials could bve coreziwes critical for production
process e,g. catalysts of the process, wroitives io oils and fuels,
which zre used in small quantity, tut processing of the raw materials
withoul this additions ic impossicle, Tarrorore ithey should be choosen
with a2 big care and special contruci a;ucients ere necessary as well
different schedule of deliveries /they «r« nupposed to be contracted
in bigger quantity than EZconomic Order Guuntity,/ Fectory supplies
should be specified in documentaiion of the eouipnent as well the spare
parts, Specification should be made on itne tasie of the propertiec and
characteristics of  the Taciory cupplies /1ot only trade names of the
product/ and local products should be chr~ci¢d and adapted during
the preinvesiment stag
Sparce parts has to be specified in the cugineering documentation of the
equiprment and definite cost of the yearly supply should be estimated.
For the easily tearing/wearing paris dei:iicd drawings are to be
preparcd,
Speciul care is necessary in the ;ceparciion of the warehouses and
sterages.

Phvilcend and economical counsirainic

showid e invectipated,
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3/ Unit cost is io be & tallished on the basis of price prognosis

The'differcncc in i ovied and domeslic materials cost is very

important:

Cost on the iv..orted i:ierial Cost_on the domestic materia)
- CIF cosi/urice - ex-work cost/price

~ clearing; charges - land transportation

- import cutieo - ingurance

~ custom dutics
- land trons,orietion
- VAT
- insurance
- port costa
4/ Speeial part of tue innvis ar. uiilitien. They arec intensive factors
for the transiormatic:. of the 3w patorials to rcady made products
and in the nosi cases ‘hey do pol participate physically in the proad
duct. Ve can spccify several binds of uiilities:
= technnlogicar fued
= stecan and othcy heat curriers
- technological water
- cooling water .
~ coolinyg air
=~ other cooling zgents

= speciel utilities /eir compreszed, nitrogen ete,/

- eleciric power

Technological fuel serves to hest furnaces where the endothermic process
is carried out, Tincre are sceversl hinds of technological fuels:
gas-methane, Jight fractiozy of the oil rafination, heavy diesel fract-
ion, different %inds of tucl o0il. Ve consumption is definzd vy the
process, but for use of tlLat kiad «{ source or heat it is neceasary to
assure logleticy of its rupply, (.icous fuels are supplied by pipes =2nd
deprennurised in puc stolions ¢ . scisetimos purified from sulphur
/ccrrozion of the furnace/. Lici d tuels are suopoced to be delivered

by road or railwiy traninori,
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On site it is necessary to provide reloading facilities and storagen

Steam or other heat carriers /like dowthecrm/ are produced on the
factory in beiler secticn., If the use of heat energy is high enough
than one should built the povier station where the part of the steam
energy is used to produce clectrocnergy.

Investricnis in this case are higher, but at tcdays prices of the
cnergy it is easy to prove that thig kind of investment is economic.
The sticum are nrouvced at high pressure and after turbines we can
have several levels of presgsure /high pressure steams like 60-80 atco
medium pressure steam like 20-30 ata and low pressure steam iik

2-6 ata/.

Condensute after utilisation of :the steam heatl is recycléd to power
staticn,

Losses wre covercd by specially processed vater.,

Steam is very econcmic kind of heat corrier because it contaings in

1 kg 940 %cal of ihe heat und also heat transfer coefficients are
high i¢ diminishing the sice of hc«tOAchang ers, %hen tempereiures cf
the process arc igher than 25 -300 C high voiling heat carrier orec
used., The typical example i dowiherm or other highly aromatic
fractions from refinerics. The dowtherm is hcated in special furnsic
and than is used as heat carrier in the process, Fqulpm nt in this
cloged circuit is hLighly specialised,

Vater is used for technological purposes or like cooling agent. Use '
of the water in the technological process requests it pre-preparatio
Technology of the water preparation is rather standard and installat
is composed from mechaznical filters and anxionic and cationic filter
Disstilled water is used in special cases, because of high energy
consumption in this process, ’ '

Ls a cooling agent viater is used also after some preparation,fiitra-
tion end some demineralisation. If it is used in closed circuiis
/cooling towers/ than staiions of tiological treatment is necessary
e.g. clorination of circulating water, Viater as cooling agent in clo
sed circuits can be used only at low or medium humidily and tempera-
tures not higher than 40°C.

In some cases air can be used as a cooling agent., Several models of
the air-coolers ere widely used in the petrochemical and refinery
industry. For epecial purpoces other cooling agents can be uscd e.g.
ammonia, freons when temperatures of the process should be kept fromn
O~ -BOOC and propanc-ethznc mixiurcs when temperaturcs below -70°¢C

are requected, This kind of cooling agents is expensive and cuén te

used in very sophicticated procesctes, when added valuc of the produc!
is high, '
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7o produce low teuperaturc cnergy the primery electrical energy is

used /uainly for comprecsion of the cases/,

Compressed gases a5 air and nitrogen are uscd for mainl, two purposw
= as lechmological agent or safety antyexplosion vlan.ets /nitrog.
= 83 energy cerrier in pneumatic systems of mechanisation or

automaticn

Gas steiions ore equipped with coiiprescors, coolers, condesatcrs
or/ard drying 1ilters. Compressors can be driven or by electrical
cnergy or oy diesel notors, The suceiazl iz universal encrgy corrioer
and over all uscd utilily is elcctricity, It is source of lignining
and power and as e have seen a2ny of other utilities viould we usele:n:
ithout the rlectiir

i
There are ceveral standerd tensions at which electrocrergy is usged:

= for lightuir; 110 ¥, 220-250% /also for small motors/
T 88 power resource the 500-600V, and for the Righ power nolors
also 6000V tension is used,

€l

Therefore the circuits of eleciricul erer;y are complicated ot any
factory, They should ue equipped in transforrer of lersion, srecial
iocade systenms switchbonrds of different size and capacity, ond
control systens,
Installed power is measurcd in EVi which includes bLoth the resistive
and rcactive encrgy. Yower factor is the coefficient to calculzote
the resistive cowponent of energy K, wnich is the sum of power in
wl of all motors in factory. Of course not -all the rotors installed
are vorking simultanously and this is expressed by the coefficient of
the load factor, Frow thig informations v/e can calculate the power
which should be connected to the factory. In some countries thig
figure is reccon fo the taxation, independcntly if elnergy is used
or not., Conswsption of the energy depends on time factor. Thercfore
to eatimate the vill of energy quantity of hours of motors
exploitation should be defined and quantity of KWh calculated,
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Chapter V irterials end inputs supplx
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Deternination of the wateorials and other utilities quantities for

the acrylic recin suspencion production process.

1. Kev words: Acrylic rasin susconsion - water
¢ L ' -

susaension cof cclid copolymer /flatex/ of the concen-

tration 407 used in paint industry.

2. Technological recipz of prictos,.

! CooT T T TSIt T T Innut per v
' ] ' ]
M ' ' charae 3
v v e T T H
| BEAA : Kg : 1.000 |
' 0 ¢ '
| Styrene ! Kg ' 614 E
0 t '

} AN ' Kg : 100 1
: : : :
1 AN N Kg 0 200 0
1 g 1 {
{ ' ) 0 t
tlater ' Kg ' 3.000 t
: : : :
{ Erulsifier H Ka ' 100 H
' ¢ . ' [
{ Catalyst ! Kg H 6 E
! ] ¢

| Salts \ Kg 3 20 !
IR P SO e ——— J 4
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Process is carried out in 7 m~ reactor eGuiped with stirrer, heating
cooling coil.

Process parancters:
Raw rmateriels temperature 20°c
Temperature of process 70°%C
Heat of reoaction 330 kcal/kg
Latex temperature 20°¢

Motor power: N = 12 KW

Time of the reacticn: 5 h

Stripping nonorer under vocuun: 1 h

./

i
i
i
N
!
I
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Utilities consumption a8t stripping:

160 kg of 1.2 MPa stear and 24 m3 cooling water of 16° C.

Loading, unloading, cleaning 2 h

3. Exercise

Calculate required quantities of the wraterials and utilities per
1 year of production. Insert the rcsults into schednle 4-1/page 73/.
Calculote the cost of waterials and utilities.

Exgrcise N3

Price list

r—-—--------------—-- ------------------------------------------

i 1
E Item E Units E Price '
L-----------------;---L-- ------------------- L ......... D b gup AR e S -:
: : : :
! BEAA 3 M.u./lg H 1.500 '
1 ' 0 1
EStyrene i M.u,./Hg : 1.000 :
] [}
| A | M.u. /Mty E 1,200 |
] [] ] [}
! AN ! M.u. /Mg : 1.000 !
' ] i '
! Denineralised water | M.u./r.'.3 H 150 :
' ) i '
E Eiulsifier E Mu/kg E 10 E
1
i Catelyst ! Mu/kqg E . 100 E ,
' ' ' i
! Salts H Mu/kg ! 5 !
| Cooli ; 3 403 ! :
; Cooling water H Mu/m~ 10 : 15 ’
! ! ! '
E Stean 5 Hu /Mg i 50 E
E Power E HMu /MTh E 77 E
' ! !
% ' ) '
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- Chapter VI, Technology. Technology transfer,

Lecture content:

1/

2. Technolory classification

1. Technology definition..

2/

3. Strategies of technology transfer

and application comiiticns

4, Degrees cf technology acquisition
. 5., Results of differenti procedures of technology iransier

6. lodel of the process adaptation )
7. Special casec of trede-offs in the .process adaziation.-
8. What is to be licensed?

9. List of technolcgy transfer documentis

Jlrl N A B = =m

10. Expected risk reduction and crofit expectations at
differcnt contract models,

Comments:

et e e g

1/ Every acticity is realized ty special means, If we are repcating tt
same activity Using the same means this can be called a method of
activity execution, Vhen methods are based on scientific results

. than metnodology has been developred, Technology is the methodology
to conditions of the input of the flow transformation to the
requested product. Technological process transformy suustances cr
their shape with the application of the ohysical, chemical and othe

’1’ rules and laws in certain region of parameters and variavles, using

standard or specialized technical structure, The tecnnical structiur

may by part of the technology in the cases when is specificaly
attached to the transformation proéess. In most cases however the
equipment and machinery serve as the environment to the technolo-
gical process, and their particular source selection is secondary
with aspect to technology.

Every technclogical process is characterised by its parameters like

l

|
parameters like pressure, temperature, size, concentration,

l sequence of elementary actions etc., and the specific recipes or
‘prescriptions are countless., But in every case action of those

I ] parameters can be integrated to -the several intensive properties

|

|

1like consumption of the energy, consumption of the labor, consuu~
ption of the materials, and consumption of the capital /itotal fixed |
capital/.




s 2/ The classification of the tecluiclopices »-.n Lo poabe L bydreies oo
industries, or ty means used in the prucucrion zrecros, Bul for
] decision maker this classification ig usrless. Vhen the process

of the selection of the technology sicris than we shsould use
clacsification of its spplicabtility to the ziven project. From
this point of view qualitative definitions are used:

- frontier technology

- advanced technology

- mature technology

- obsolete technology

- primitive technology

The frontier technology is such a process which brings not only the
highest reward to the investement, but normally uscs unique uateri-
als specially trained people, and neecs very develoncd inrrasiru-
cture in the inputs and specialized eqdipment.

Normally is exercised in one or very few oauntrins. The cxamnlies
are: space technology, aviation, electronics, tpecial chemical
products like low tonnage plastics, pharmnceuticals, pesticides,etc,

Advanced techpo]bgy ig less sophisticatcd and during the moderni-

zation of existing technologies is being permancntly developed to

meet the competition of the market., Realization is much more easy

and universally available meterials are used as well rather standard
equipment, Only skill of the management and worxers is high and

pernancnt regsearch is carried out and imnrovements, continuously \
are being introduced. The exarples are: rotor car industry, high
tonnage plastics, shipbuilding industry, cocmetics and detergents
etc. ‘ .

The mature technology has been utilized in many places at different
climatic and economical conditions in different sizes of output

and be easily tailored to practically any request of the customer,
Is using standard equipment and if special machinery is necessary
it could be produced in many machineshons or factoriee over the
world, The examplcs arc: fertilizers, anorganic products, standard
housing equipment, furniture, standard machinery end equiprent,
some petrochemicals etc,

' Obsolet technology is the realisation of the old engineering concepts
' and in most cases 1s characterised by the low capacity, low ylelds
of the final product, large quanitity of the effluents and many
industrial hazards in plent operation, Mostly it uses manpower in |
extensive way in unacceptable conditions, The examples are: marten
eteel furnuaces old nechineshops, coke industry ctc.
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3/
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To make any choice of the technolcgy we have to ve eguipped wiin
sone specific measurable parameters, which allow to compare

technology which are in the most cases substitute one to anothe:r.
For every specific process it could be some itrade off tetween thr

.ncnsumption of the materials, energy, lator and capital.

Comparison between different proposals or self developed nreseSse
should be made taking into account real internal trade oI’ ueiwec:
those properiies of the proce€ss, lieasure of trade off can ute made

or in monetary terms or in physical terms /e.g. materials versus
energy/.
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[ Exercise
Chapter VII Technology selection
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Comparison of the semicontinuous and continuous bleaching of fats '
and oils,

1/ Key words: Blecaching -~ sequence of unit operations reiroving sore

colouring irpurities from fats or oils

Fats and oils - glycéride csters of fatty acids Cou 022

/mostly Cyo- Cib/

Ser.icontinuous process - Liwmited tiic continuous flow of inputs

and at last one of tiie output, followed

by the nonproductive /service/ operation,

» I
Continuouc process - Permanent flow of inputs and outputs

2/ Technologies description
A - technology - semicontinuous bleaching of tne aluond / peanut/'
‘oil

Fig. N1

The o0il is pumped to kettle equiped with stirr2r and heating coil.

- and than bleaching earth /or activared carbon/ is added, After one

hour of mixing oil with earth, suspension is pumped through filter
press, from which pure oil is obtained, Bleaching carth is recovered
from filter after ternination of the operation,

B - technology = continuous bleaching cf the alrond oil,
. Fig. N2
!
'The oi)l and bleaching earth are continuously transfered to kettle
equiped with stirrer and heating coil. Mixed suspension is punped

" to rotary filter. Formed on the first vacunn section cake is washed

with solvent and filtered on following sections. Dry cake is cut
out from filter and transported to solids disposal. Solvent-oil

midbture 18 pumped from separator to distillation unit.
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and purc solvent is recycled to washing section of rotary filter.

3/ Process data for the alternatives at 100 IMTPD capacity.

:"" """""""" ittt N iinteiadeietetatet it 5:;"“""“'“"E
:Items consur.ed : Units : semnicont, cess cont. 1
]
—— S S —— S S :
! 0il losses : g ' 1.600 H 160 |
] ] ] ] ]
| Bleaching earth i Kg E 2.000 E 1.600 E
]
1 ] ] ]
ESolvcnt losses ! Kg ! - ' 300 !
] : t ] ] . []
| Steam ! Kg ! 9.000 \  12.000 |}
1 { 1 ] [}
! Power ! K ! 650 H 950
. | " 1 1 1
'Water E i E 600 5 1.600 E
: 1 ] 1 )
s Man-hours : h : 96 : A8 :
3 ; ] i a

1
]
]
]
]
|
1
1}
§
!
1
]
]
]
]
t
)
[}
¢
'
t
|
]
]
t
!
]
[}
\
!
!
!
!
i
[}
]
1
1
]
1
]
1]
]
]
1
1
t
]
]
t
]
]
1
)
]
|
]
]
]
|
]
]
[}
]

Price list of jiteins is attached to the exercise.
4, Exercise

ompare the pfbccsses costs of the operation, Deternine condition

or equipment cost increnent at which continuous process is an

Cc

f

appriopriate technology. Semicontinuous process investment expendi-
turés has benn evaluated and.figurc 4.510" ?}E-- was accepted for
the project. If the semicontinuous process was previously implerent

what possible solutions are to be investigated ?

Exercise N1
Price list
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' ' '

Items H Units ! Price !

0il ; M.u/Mg | 1.800 '
' i b

Bleaching earth E M.u/Mg i 800 E
Solvent H M.u/Mg H 600 !
1 ' '

Steam E M.u/Mg E 50 E
"Power i M.u/Mth E 77 E
] 3 3 1 ]

Water H M.u/10"m ! 15 H
| 1 '

Hanhour H M.u/h ! 5 '
| A |

' i '

' ' '




Exercise N1

{
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Flg N2. Flowsheel of continuous process.

ey oENE EEE AR e

£Quipment list

/tem N Specifteation
4 Jank
! 2 Pump
3 Kettle
4 Rotary Felter
l 5 looler
6 Vacuum purnp
7 . Vessel
I 8 Pump.
| 9 . Tank
| | 1 vessel
B 7 Pump
| 2 Heal exchanger
/3 Qistillation colummn
14 Healer
l 15 vessel!
/6 Pump
‘ 77 Pump




Exercise N1

000
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" Ag V1. Flowsheet of semicontipuous process.

Eguipment list

f /tem N Specificateon
{ Tank
2 Pump
3 Kettle
4 Folter préss
5 Tank
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Chapter IX. Frojcct emn:uicering.

Iecture content:

1. Iroducticn pianing objectives
S

lar
2. Procececs e n, Function! chain c¢f unit operations.
&

}

-

3. Puncticn end sirneciure coupntibility for unit operatic
4. Process nd Instruneniation {low-sheet of unit operati

5. Paremetrisation of procesi: flow
6. Mierarchy of tcchnical ond econowical parameters and
> variableus cesceriuing the porducilion process

7. Syctem enulycis of the lechinical stracture of the

£, Procedure of the (QuipL'h; selectlion,
9, Investirn., cent cotinntiog

.. . . \ 1
10, Prelimincery nroject [urecst charts snd layouts/

Cormrnts:
| 1/ Cnce technolo

are known il is neccroary to deline 1 rmain wmd auxiliary equip-

sy har coen selceted or at o just nltcrnative solutions

ment, Somectines it in very ecuw'y tacy nocouuse cquipment used in the

process ig sizndsrd, This in tne cio¢ for wost rzchineshops, When
>- cpecialized ceitipnert fu to ¢ used @ oeeinl preiiminary design it

ma—

i6 necessavy, In some caser tecrnclco 0 o cmiiprent are so inter-
dependent that seleciion of the tecr..:ojy svbonatically define

the equipnernt,
Vhat i8 ncconsury to snecify oquipnen’ v Lo prepore order for
bids?

- Materiel ond energy qele.t of *he technological proces
While the production programse is defllned plaent capacity prelimi-
pary estimated, materinls and inputs calculated and technology
sclected, bzlunce of thae flows throuri, the different process units
is e problen with whicn every proce.: (npinecr can deal, Parcti~.
cally balance prepuvution is Jclutios of the several to neveral
hundredn of cquatior: “sedall. . proco nuranctors and flow

—-_— S R -

s

propartie«,

'

- vrclimineres lowvioots ol e technclogical proceds

chould Lo preopnived, fz/
f -




—

Some informetion is given in the baulc enginecring or in bids of the
technolegy supplier, Using the data from material and energy balance
and proccss information Precess and Insirumentation /¥ I/ charts .
should bLe prepared. .
“han we will have the complex look on #11 interconneciions betwveen
the unit process equiprient and all additional poinis of the flows
vwill be identified. Indications on the instruucenietion and control
p01nus are tc be discussed because ai this morcent the manpovieer is
decided in quantity and skill.

- valancing of the equipment cazrecities
Identification of each unit process on the P I diagram erd material
valance are giving the possibility to calculaie the each process unit
capacity. Czlculations are made on the ovasis of the engincering
imanuals or on the basis of the informcticns from the
specification lists of the equipment prodaucers, Chcose of the cquipment
is to be made keeping the proper capacity proucriions be
items of the production process,
Selected equipment has to be specified on special chec lists which
are sourze for further calculation of the equ1pm&ut cost, The tyrical
check list is given in the VANUAL /p. 119 Englicnh edition/.
Procedurc of the purchasing of the eguipment and its cost estinate on
the besis of the data in the cffers or quotations of
vill be discussed later,
Process functional charts,

Technolopical process defined on the ¥ I diagram and dimensionz c¢f the
every piece of the equipment given in the specificaticns, allov 1o
preperc layouts of the equipment in the three dimensional space, This
plant layout must follow several ‘rules:

location of the eguipment is tc te concise wiih the nmateriel
flow,

- place for transport routes, local sicrages of processed
materials, control and instrumentatiion roomc and necesnsary
rest tooms for the workers hae to bie vrovided

- proper proportion hetwecn the working surface and many-level
flooring is to be kept /cost of the iland eneriy i8 Lo e
considercd/ .




Gencral functicnal learentic,

bt
ha
i)
‘
~
.

All the equipment wrd mooiin be »lineed In nroduciicon areas
which could be bLnildings co open alr sitracivees, division of ine
process into several Llocr uvecends woshiy on Lhe procoSs requircnents
and organisation und moneicomoent syster I the faclory, Sometimes

the physical copstirzraints oro the otstue?qre o yut all the equiprent
into one twuilding,

A1l the auciliary wuiluin:s end strusiurse —rs o Lo derined and
properly placed on the sito-, A1 tindl o e tuitnings are Lo te

considereqds
~ factory procuciion buildings md slracinres

- anciliary builcings /- intern -oo rochi echons, parages,
reccarch end control LuLeralo:r’or, mesical service wuildin:
factory, recizurants cic./

- storcs and warelcuscs foow roo v oo, punilianry materials,
finishod zrotucic

- welfere cuilains

- adrinistirative Luildin s

-~ hosticlas and eventual residen’ -3 mildings

Transport layouts,

All the transpori routes oy tne rotei-iois rul producis has to te

investigated and rrerjer v e, tunncloc, (oildges, roillroad and trucl

facilitice,
Utility layouts on? dia, .o,

llachincery and equiurent 5n((lfJC’L‘i' ol the neeensury qua iy

and quantity of the utiliiics, Wi Lhe focil contiuntion and supply
as well as distribution points enn e dynvn, This scurce of informa-
tion serves to design the 211 lines of diriritution of the utilities,
ag well allows the dimencioning of pipen, citles and structurces,
Telecommunication layouls,

Every process dcuancs tie centra! coawro: @ 3d collcalion of the
inforration as vell the interprocre cornr Jention, Therefore layoutls
for the telephcr. wirin:; rnd div:rizotie, e neceroory,

l
H . . - . R e N .o Teed 4 FE 4
loading stations desipgned w7 ih the coow o to oeristing pun.le

4/-
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Soiretimes two parallal telephone systemc should exisis /internzal to
supervise process and exiternal to communicate with the factory admi-
nistration/. Computer centrcs, priniing and reporduction facilities
as well as the telex contre should e desizned.

llanpower and staffing of the luclory.

v

Charts of manpover requivrnbn and shil) description with indications

Organisational layouts.

rrams shoving the organizational sct up for the operation of

tory arc to be prepared, Frnis shonld be supported by the reguia-
ticrs and oblzgatlons an vell rc3ponsihility prescriptions, Because
orgenization of the operating fectory ic different also the organiza-

tion durlng the enginecring and crvection time is to be proposed as well

‘during the start up period. From svery laysut thc neccessary equiprent

v

and naterials should be defined znd speciftication charts should be

prepered, mhl would serve to ccizblish or control the cost of the
civil works and will allow to plece orders at the proper time,

Civil engineering viorks,

Arezdy collected information allows tho wnalysis of the civil enginc-
ering works which are necessary for the factory ercction, Additional
data are collected from ithe localisation and gsite description,

Thrce kinds of civil enginecring works zre to be estimated:

[ .

~ site preparatiion and'develcpuent
The volume on check 1ist is piven in the manual /P, 120/

Calculation of tne cost is macde on the entimation tasis of the
physical volume of each kind of jobs, and prices dominating in the
country or region., The tenders irom the contractors should be sought
giving them site data and approprizte iaoyouts and charts,

- buildings and civil works,
, The check Jlist is given in the wanual /P,120/

The vrocedure of the volume anrnd cost eslinate ag above is to be applicd
. b DI

- outdoor civil wores
The check 1ist is given in 4o mapual /P, 121/
. -
Pae procedure of the volune and cost entintcle as wbove 18 to be -

Aarnlicd.
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Training course VIHIDO-CEES
J.A. Kopyloweki
VVarsaw 18.,10-12.12.19L2.

Chapter X Lanpower,Training,
Lecture content:

1. bstimation of working time a/per year bt/ per shift

i/

3. Coordination of the operation time and working time
2/

2, Estinaticn of working places quantity

4., Indirec! labour
5. Vorking scheaules
’ 6. Vages-skill catC"orie" of wortere, Sulnries s 91“0.3
7. Crganization chért of the installation, planty coupn
Gererezl principles,
8, Staff and menagericl forcees
9. Coci estimzte of laitour
10. Training ?YOLPﬂm“G4

Comments:

1/ Estimztion of the quantity of the labor and their orill aaouid
ve © result of the production yreccss analye:.s, nirzei snpiinon
tion of infermziion concerring the manning the process jrom or
countries is leading to erroneous decisicns, Lecnusze of differ
orgenization of the industry as a whole /fe.ge service ayuton/.
Some help in the labor estimation could lbes

- equipment supnlies
~ output data from other factories in the country

The best solution for tune labLor estimate is the analysis of th
working places. To the working place is attachedé perrancnl
function fullfiled bty the opcration on the plece, c¢r in inr
several places, covering his scheduled time of wori, On tho we
ing place operator is in the contact directly or indircetily wi
the flow of the materials and the machinery or equirment,

It means that only analycing the P I diagram and layouts of th
equipient one can oefine the quantity and quality of the iabor
The procedure of the ectimation is as follows:

- define the places on-the P I diagram where the pertic
pation ot the worker ic anticipatled

.

: - estinate the iime ncecessary to sexrvice ithe eguipment
or flow of the materiols

- odd cuxiliary ecctivilics




- count the quantity of the labor on the every working plac

- estimate direct supervisory manning
- = andd the personnel in control rooms or at steering panels

- define the capabilities and knowledge to service eacn
worzing place

l

|

l - add the control operation and time

|

l

I Result should be the direct labor specification in the given sec-

tion or departament of the factory. -

In some factories above the direct working place attached personnc
it is necessary to follow periodically the performance of the sonmc
checiclised nachinery which is selfcontrolled, but needs sonie

‘ supervision on the mechanical side /like comprcssors', rumps, hydro
ulic pressure facilities/. Than the route of the controlled placex
is to be cstablished and routine circulation personnel is to te
erressed, This personnel may to ve obliged to execute simple main-
tenance like greasing, liquidation ¢f the small leakages etc. IV i
neeessary to establich control timers for this nersonnel, ©r otiler
vicy of reporiing.

2/ 2dditionally to the direct production perscnnel is to be defined
o the basis of the functions of each service section:

store and varehouses personncl /on the basis of time
schedule of the activity/

maintenance machinshops personnel and specialized main-
tenance personnel

personne)
- automation and instrumeniation section personnel

Cuantity end gkill hags to be defined on the basis of layouts ard
diazgrams of the utility distribution and the procedings of the
tining., ’

D TR v e 11y D D G VU PP WD G e B P et S

3/ Saiaries are to be established in two models:

sory pernsonnel

-~ hourly pay for the most of the vorkers

—_— wmms SN 0BBB @ N

- ‘vater, elcctricity, effluences and other utilities sefvmf

- monthly =szlary for the cierical, managerial, and supcr{i'
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