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Assessment of technology for appropriateness

Transfer of technology is an important factor in the development
of all nations not belonging to the group of highly developed
countries, ieees for the so called developing countries, the former
socialist countries and some of the smaller western countries.

But success of such transfe.' can only expected, if the imported
(#2884 o8Bs0orbed and bring the same or nearly the same results and
effectiveness as in the source countrye

sSugcegs in these countries mugsh appear at two different levels:

at the "macro" or national level and at the "micro" or company lz-
vele Juccess at company level means that the company implements the
project within the time. within the budget and at the quality ex-
pected and set, lucrativel g enters the market and continues to sta;
conmpetitive and lucrativeo

Success at the pation=al level memns that the new technology improv
es the employment situation, adds up to development in related in-
custries, increases professional skills, improves the balance of
payments and improves the quality of life of the peoplee

Technology may be exchanged between two companies at identical le-~
vel belonging to countries of similar level, but in the majority
of cases, technology flows from a more developed country znd compa-
ny to a less developed company of a less devcloped countrye

IT we consider an apalogy with the free flow of water, this fact
seem3s to be quite natural.

Is it also true that the greater the difference in height vetween
the two points, the better will be the flow?

Definitely not, the analogy ends here and it is just the other vay

round: the greater the difference, the poorer will be the troncier
or transporte.

snalysing the factors that have or may have o role in a failure of
a transfer or transport chows them as followe:

Commexrcial factors - Wrong assessment of nurket
- Wrongly cclected plant capacity /too cmall
or too big/
Techigul factors - Poorcr or diffcrent naterials
- Ioorcr or different utiliticc
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- Poorer skills - in quality and number

- An imperfect scaling-dovn of the teclinolo-
gy to adapt it to the different conditions

- Poorer maintcnance

Infrastructural factors- Poorer telecommnication system

- Poor computeﬁéation

- Poorer systcm of documentaiion

- Poorer system of information

- Poorer system of intellectual property

~ Poorer system of repair poscibilities

- Poorer system of acquisition of material
and of spare parts

- Poorer system of training

- Scarcity of foreign exchange and all con-
sequences thereof

And: - & wrongly conceived, unbalanced, incorreci

contract

- An inadequate prevzration and implementat.
ion forganization/ of the project and of
the contract.

Even without such factors for failure, it is in general difficulr
to transslant a technology from onc cnvironment to aonothere Consum
er customs, state rezulations concenring products mcy be different
material qualities moy be different, proficiencies of the technicz
staff may be differente This could hcppen even in ccsesy where
both partners belon: to the hisly dcveloped countricse

This mcans, that the technology -mst be '"reworked” or adapted to
the new environment - before the transfere .uch adeptotion is of
course not easy, because the transferor cozs not mow well the con.
ditions of the recipient, and the rccipient doecc not imow well the
tecimology which will not be fully diusclosed to hinm only 2iter the
contrzct is sizned ond the firct :oyments are nndee

such reworiing of the technology may involve 2t tenst three taoks:

- A scaling dovm of the technology to ncet reoauirements ol the

ncew market /perhops to o cmaller copreity - with o ainirman of
. n . . . s s .
"penzlties" @ product suzlity on4d cconomic ciiiclencys
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- A Tedesinging of the technology so that ii combines scarce
inputs in ratios which are economically rational in the new
environment;
and

- To ensure the maintainability of the technology or its absoxp.
tion at the skill levels obtainable or trainable in the new
environmente

The transferor hac no means to get assurance that such attempts
will work effectively and efficiently. This m:ans risks that _mst
be boine by the reciniente

The degree of such risks will vary from technology to technolozy,
from country to country and from compnay ‘o comnony, and conseauen
1y there are different lcveis of approvrizteness and of riskse

Technologies may be grouped according to very different zspecise
Oze of them is to make a distinction sccording to their "sensitivi-
ty to process':

- Industrial areas - and technologies - essentially non-sensi-
tive to process /also named: "openwarchitecture type of tech~
nologies"/
such are: :anufacture of components, of rnechanical zppliances.
of simpler machinery, of simpler consuner clectronic, 0of cos-
metics, mining etc,

- Tndustrial arcas - and technologies - essentially sensitive
to process fzlso named "closed-architecture " orfclosed—sys-—
ten"/ technologzies.

such are: chemical, nctallurzicol induct ies, elcetronic pro-
hile experisnce shows that a biy difference bvetween the @ource

zncé the rccipient countriec does not favour an efficient Troncfer,
experience also shows that even in o country where the environment
is :mch poorer than in the eource country, a particular industry
nmay nuite be capable to well absorb technologiess itcanpless: the
textile inductry in India, the microclcecctronic industry in {oreae
Thiz means, that these technologies proved to be appropriite for
ihe given transfer or transplantatione

< e

+ cductc, conhisticated mechinicnl nnd elcctricel michinery ctce
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It is therefore most important vo first assess, what technology to
select, to find the most appropriate one. As follows from those
said above, a technology is then appropriate, when it can be absort
ed with nearly that excellence and competitiveness as it had at the
propriator and at the minimum technological risk level /ot speak-
ing mow of commercial and other risks/e

Our present subject is therefore: How to assess - at least qualita-
tively - vhether a technology is appropriate, or which of the tech-
nologies in the offer is most appropriatee

Aand to do this in a situation, when it &s clear that all confident-
izl details concerming the technology wiil only be disclosed by a
transferor after the contract has already been signede

It can be stated in advance, that it is much eacier to assess a
technology that is essentially non-sensitive to process or open-ar-
chitectured for the following reasons:

- The product can be disassembled and the material and the pro-
bable sequence of mamufacturing operations established.

- ranufacturing machinery is usually custom_made and standarde.

- The manufacturing oxr process know-how is not sophisticatede

- The risk area can be identifiede

Vith the other category this is quite different and not that simple

quertheless, in both cases it will be nccessary to gzt some more
disclosure from the proprietors of the technologies and their coo-
peratione This can only be achieved if they obtain an appropriate
confidentiality declaratinn or agreement, according to which such
data and information will exclusively be used for evaluction and
will not be used for any other purpoce, and £f they set some sort
of azcsurance or indication that it is seriously and honestly meant
by the recipient to go on with the project and cign the contract
with one of the competitors, should one of their technolosies be
found uppropriates

such cooperation rmst be based on a ceriouc "homework" of the reci-
pient, on a thorough study of the subject with the correct preparat
ion of lists of essential gquestions for which answers are sccekede
it is most advisable to have the assistance of comnetent persons o
organisationc /enpincering; companies/ in the cnse of morc complex
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technolgiese

The selection and decision process is in each and every case of
investment an iterative process, that has to be repeated as more
and more information is collected and evaluated. Almost every re-
petition means that some of the technologies or offers are discard
ed and the repetition is based on deepcr and broader circle of in-
formatione

The decision process can be seen in #innex le. in the form of a de-
cision tree, in which our present concern is Step To

REliRK: Ve do not deal here with the case vhen for one reasou or
other /eege lack of information on other possible suppliers, lack
of financing with a foreign credit offered but linked to taking a
certain technology from a supplier in the country of the creditor,
a monopolistic position of the technology suppler, etc./ only one
single technology offered is or has to be considered and no com-
petition is seeked fore

The assessment starts with preparing a checkliste.

Illustrative examples for checklists for an "open-architecture"
/essentially non-sensitive to process/ and for a "ciosed-architect
ture" /essentially sensitive to process/ technology are shovm in
annexec 2e and 3e

Sources of information, collection and evaluation of information
is a most imvortant part of project preparation zlso influencing
the sclection of the appropriate technology and its supplier and
assessing their appropriatenescs and the risks factorc involvede
Since there is no room here to discucss thic cubject, reference ic
made herc to Chapter VeEo "Sourccc of informetion" of U iDO?c
Lanual for Tedhnology iiegotiatione

The assescment of approoriatencct: is cirictly linked ond nnde pa-
rollel with the assessment of the technologicnl rick fzctorse

The risk factors for the entire piroject, of course, do not differ
from thoce mentiouned as having a role in o failurece “hat ic thoush
of here, arc only those aszociated with the teclnology itrelf, nnd
even in thic repsect, thoce additional to thene technolos;-iisno-
ciated riskes that are alweys present in the construction ol o new
plent and in truncplanting a technology to annther cnvironnente
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Identification of such technology-associated risk factors is an or-
ganic part of project preparation and one of assessing technologies
for selectione To work out the strategy for risk minimization is a
conplex jecb involving project-plonning, tests carried out with star
ins materials /in given cases lab or even pilot-plant tests/, thous]
ful wording of good warranties, pre-testing of critical equipnent,
a zood preparation of the market, a good organization of the imple-
mentation of the project, 2 clever insurance system etce /Reference
is also nade here to Chapter VIe2 "Success Tactor for tronsfer of
technology™ in UXNIDO’s lianual for Technology Ziegotiation/.

The follosing assessment methods are suggested:

- The Comparative Costing .ethod
- The Ranking liethod /both unweighted and weighted/
- The Points System iiethode. *

The Comparative Costingz iethod

See AnMex e

This is an analysis of all technology-acsociated investment and
peratineg costs, of the production cocts and of the expected pro-
tc based on data of the suppliers, 2t the plant capacity indicate
as veing economic by 211 offerse

Hy ©
=

.

Tnic anclysis is 2 general cost ectimate required for zny ovroject
and is zc cuch very importonte Its disadventage ic thet it does not
provide cufficient incight into those restrcining factors that moy
hove immortance in the finzl decisione

Conceqguently, it rust be completed by other nscensing nethodse

Renicins metvhods

The purpose is to find out wvhich of thc offarcd technolozies i mos
advontageous from the voint of view of nctionzal restraiints, such oo
frce currency, fuel oil, eclectric power, woler, cerinin :turting

neterials, clilled labour, protcction of environmente

The simplest method is the uaweishted ronking, the mornl of which

iz that the technologies are being compiared with o view to the nost

importont or all of the most esuentinl rectraints in the dven
country by iving proficicney marks frinizn/ to ciach o thc co metin
tecinolossics, with the hishest nunber fequal 4o the awsber of teche
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nolosies compared/ assigned to the most proficient one in the use
of a sclection parameter /maximun national investment input, less
use of natural gas, power, etce/e

Technology source

Parameter A B C D B

Investnent in national
currency

\V]

Inported raw natevials
fuel gas

tBlectric power

skilled labour

Sum of rankings 1

N W W,
W o NS

17
5

The example shows that Technology C is most proficient in the use
of Tuel gas, vhile it is poor in the use of imported raw materialc
and currencye Technology E is best in the use of nationzl cquipmen
inputs, but poor in the use indisenous raw naterials and in the
conservation of fuel zase

[
IV W L= NNW,
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Unweignted rank
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This ranking gives already some useful indicstion, but offers 1itt
le support to 2 more realictic analysis, since it cssigns th )
wweishtage to 21l of the scarcity factorse

(¢}
0]
r
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wevertheless, it provides a useful bosis for the weighted ronking

and nay be vealuable in the comparison and selection of plent sitec
conslderede

The weirhted ranking nethod

Firs# step e on . . . . . . .
50 40 restraint factors cre opgain licted and weishtose in sives

to them. eneating the unweizhted rankin-; example, it will look
a5 followgss

Porameter veightage
Fixed investment in national currency 0,440
Fuel sas usage 0,725
Imported raw material costs 0,15
nlectric power usoge oslo
ced for skilled labour 0,10
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As can be seen, the most important criterion is the conservation o:
foreign exchange - at least in the concept of the selector - fol-
lowed by the use of fuel gas, imported raw materials costs, eice

Second step

How we use éach rank of the unweighted rankings, devide each of
them by the highest rank number of that pzrameter and mmltiply the
result with the weightage assigned to that parameter:

. R o S s vy 3

Veicht _ Rank of parameter in the coiiparison x A~Ssignec
2 Daramece
weightag

Highest rank number of that varame-
ter in the comparison

oxample: The weightage for fuel gas uszge:

Jeight = 2 x 0,25 = 0,15
5

Third step

low we calculate the weights obtained:

Technology source

Porameter A B C D

3]

Investment in nat-
ional currency 0,240 0,080 0,160 04320 0,400

Invorted raw maberials
0,113 0,038 0,038 0,150 0,075

fuel gas 0,200 0,150 0,250 0,100 0,050
nlectric power 0,020 0,040 0,060 0,080 0,100
skilled labour 0,067 0,067 0,033 0,100 0,100
weizhted cost 0,64 0,37 0554 0,75 0,73
Renking 3 1 2 5 4

The technology with the hirshest weishted cost is the most nrofiei-
ent in the uce of scarce resources, nnd is the nost proficient «nd
preferred technologye In the above cxamnle, Technolosies D and B
are particularly proficiente Considering the overall cost parame-
ters and the impact on scarce resources, it is Technology D that
should be preferred, but its selection would reduce the economic
advantages obtainable otherwise throush the selection of Technolo-
mics C and Ae
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If the weightages, ie.ee the priorities have been well selected and
have to be preserved, the decision-makers will have to compromise,
or "trade-off" certain advantages against others.

It is a general experience, that there d&s zlimost never a technelog:

that could be found superior to othersin each and every respect
considerede

The ranking methods are useful when the weightage of critical para.
neters can be quantified on a rational hasise

The Points System liethod

Herc gualitative factors are taken into account, those figuring in
checklists of Annexes 2+ and 3., such as operational and public
safety etce, which cannot be quantified or weizhtede

For applying the Points System, the following steps are followed:

1e A workable list of all key evaluation parameters is prepnzred
with "evaluation criteria" well definede

2e A parameter the evaluator considers as the most significant
one of all parameters - the REFZREKCE PARAIETER - is given a
weightage of 1looe

3e The weightage of all other parameters is assessed by the eva-
luator considering their importance to the Reference Furamete:
/they will, by definition, be less than loo/e This, we get
the POINTS SYSTEIBBIALE.

4e Oneof the compared technologies is taken as the REFEZRENCE
TECH!OILOGYe It can be any of the technologiec considerede

S5e The ewvaluator will establich the Points 5Gcore for this Refer-
ence Technology according to his evaluation criteria, by siv-
ing it the maxirmm number of points if it has the most favour
able feature or a lower score if the feature is found wanting
This establishes the *"vertical scoring® component of the
evaluation methodologye

6e Vith the reference Technology thus scored, all other candidat
technolozies are comparcd to it =nd scored criterion by cri-
terdione /iome technologies may ret a total score higher than
that of the Beference Technology/e This is the "howizont:l
scoring " component of the methodolosye
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Te The points obtained for each of the competing technologies
are totaled.

8e The technologies are ranked on the basis of such totals,

An example:

Technology source
1 1T ITY Irr

Points Reference
Systems Technoleogy
Scale

Al Product parameters:

Product purity /1/ 100 8o loo 85 75
Product range /2/

Be Input raw materials:

Raw material A /3/ 30 35 25 20 40

Raw material B /4y 50 60 50 40 To
Ce Consunpvion parameters:

Catalyst /5/ 60 lo T5 50 20
De Safety parameters:

Pressures /g/ 30 30 30 lo o

Toxic chemicals /T/ 85 To To £o 4+

Ee Fnviionment factors:
Refrigeration /8/ 20 30 30 20 20
pffluents /9/ 50 To 6o 1o 40
Fo Implementation:
Hational construction

firms /lo/ To 40 6o 30 40
Ga Technology absorption:
Time /11/ 40 40 [(s) 40 50
575 51o 595 400 405
44+
+ - A higher ccoring in the horizontol means that the technolog
comes closer to meeting evaluatory criteria sct for the pa-
rometer

++ = Data not ovailable at time of cnalyscis
+++ « Incomplete totals duc %o lack of datae
/Continued/ /=11
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Evaluation criteria:

/1/ Shoulc equal or approach export quality
/2/ Should be us wide as possible
/3/ A too rigid specification is undesirable
/4/ Delivercd cost is important
/5/ Diversity of sources of supply desirable
/6/ High pressure process systems should be minimzlly used
/J1/ iinimn ucse of declared toxic materials desirable
/8/ Fluorocarbon-based refrigerstion systems should be as minimal
as possible
/9/ Cost of waste treatment should not be an undue burden on the
recipient
/lo/ lexirum feasibility of use desirable
/11/ Factory decicion-making must be in control of the national
entcrprise within the shortest pocsible time, say, 24 rmonthse

As can be seen, the evaluator has assigned the highest priority to
"product purity" - most possibly with the objective to get access
to export merketse This is the Reference Parameters Following this
are - in hierarchical orders: the use /if any/ of declsred toxic ma-
terials in the process; the feasibility of using national firms

in the construction of the plant; etco

again 1t can be seen that none of these Tactors can be given =
finencial value or 2 wecightage - at least not in a straisht-forwerd
rannere

oimilarly, it can be obcarved, that Technology III obtains a hisherx
ranking then the "deference Technology"e This may happen with this
nethode

4_warning: An evaluctor may assign too high o level of points to a
rclatively unimportant parumeter to act as o compencator /thwough
unduc weightage on the Points sSystems .cale/ for o serious defici-
cincy in o critical arco ol technology nerformance, dictortins therc
by the ussesscnente

vome remarks to the application of these methods:

- since different nspects of technolosy are evaluated in the
nethods shovm, it ic advised to uce all three to crrive ot the
most appropriute technolos;y anons those offerede

A%
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- It should be aimed at to select the technology with a "low
risk proiile", while traing to obtain moximunm nossible "in-
surance" against risks being accepted, includirig the risk of
an inappropriate technologye

- Process disclosure agrecements, process warraniies cnd ounrant
ies, involvement of the traensferor zs ruch zc »ossible into

as many phases of implementation as possible, bur-buck arrans
rnents, joint-ventures, shared production, sub-contrzciinz of
parts of nmanufacturing etce zre available possibilities for

increased sadety, in zddition to those ncasures :lreazd
gestede

- 211 above methods have a2 cubctantizl degree of cubjectivity,
both in respect of zelecting criteriz for = nkin~ =nd in
awarding scorese

In order to reduce such cubjectivity, it is ~dviced to h-ve
two or more exverts perform the zscescnent

(;
o}

indcnendently, ong
to apply statistical methods available in litcrodure both for
selection of criteria ond for cwardinz of points or »rnko.
such methods are the Spesrman rank corrcl:ation cocfficient
testegghe use of the coefficient of concordance tc:t Zor
statistical coherences

Jummaqi

Bucn and every trencplantetion of o techinolosy fro:: onc -nviron: ..
into unother bears risks both technolosicilly nd commizzeinllye
These ricks mey vory within « large cc:.le according to $hie coplai.
ity of the technology, to the diffecrence i: the lavels o the
trincferor 2nd recivicent compnnies, industries ol countrincne Fhe
s2cater sre cuch differences, the ~recter re the riclice

In order to cchicve o succeooful transler, the oot wppronriate
technology must be scleeted f£rom arons those wviilibla Tor tr-ncis
appropriaoteness meuans a technology thnt con be well =bsorbed, with
nearly the same cffectivity as in the source environnnent, =t the
lowest rick posoible involwed with the tronoplintatione

successful vrnsplontation aloo menng that the tronspl-ntad f-clmo
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logy mist have a stimulating effect on the envivonment of the host
country, on maintenance, repair, training, development, research,
education, transport, televommunication etce in the recipient
countrye.

411 these require a most thorough preparation of the project with
1 prer DIOJ

Lo
L
a most thorough selection of the technology and its suppliere

::ethods have been cuggested for an assessment of technologies
oiZered for appropriateness, that chould be oriented not so much
on the commercial or financial success of the transaction, but mor
on the technological transfer itself - serving as a base for such
success - its techbical features, the risks involved and their
correlatioﬁ%ﬁ%nd cffeccts on aspects of national scarcity rzctors
and national priorities for develonmento

Such zssessmentc involve ruch subjectivity that should be reduced
as iuch as possible by using parallel sssessments and stetistical
nethodse

The completion of such assessment for appropriateness and risks
level provides a good basis for commercisl evaluation of the "valu
of the technologies involved and the consideration to be paid fowe




Annex Je

IDEALISED TECHNQLOGY SELECTION PROq'E'SS

The National Market Environment |

|

Candidate Products for Manufacture :
(STEP A)

Market Assessments

Product Identification
Market Size
(STEP B)

Potential Modes of Production
Investment Estimates
(STEP C)

Preferred Modes of Production
(Raw Materials, Energy Forms, Skills, Etc)
(STEP D)

Suitable Technological Routes e
(STEP E)

Potential Technology Suppliers
(STEP FJ

Select Alternate Technologies
And Respective Technology Sources
(STEP G)

Evaluation of Technology Attributes

(trademarks, patents, etc)
(STEP H)

Analysis of Appropriateness
of Technologies

Analysis of Technology Risks
(STEP 1I)

me)




Preferred Form of Technology Transfer
(joint—venture, lizense, etc)
(STEP J)

Analysis of Financial Acceptability

(including technology costs)
(STEP K)

Preferred Technology and
form of acquisition
(STEP L)

Preferred Mode of Technology
Implementation

( Turnkey, Unpackaged, etc)
(STEP M)

Preferred Strategies of
Market Entry and product

Establishment
(STEP N)

Enterprise Formation, **

Technology Transfer and

Project Implementation
(STEP 0)

* — [talicised statements/steps relate to matters

of technology evaluation

*+ — Aspects relating to enterprise structure, funding, etc
are not detailed here, although some of them may have a
bearing on technology selection

e — —— - S——— -




anmex 2e
CHECKLIST A:
FOR ANALYZING APPROPRIATENESS OF AN

*OPEN— ARCHITECTURE’ TYPE OF TECHNOLOGY

Is the technology supplier practicing ks
technology currently? where, and for what levels
of rarvet? Does he have subsiglaries/licansassz ar

other parts of the world? (in other words, is the
technology amenable to different environments)

2. Can the technology supplier provide recipes
for all of the grades of materials required in
the market-place and does he have commercial
experience in these grades? Are these recipes
'state-of-the-art’'? Can they be modified to sult
particular needs?

3. Is the general flow of operations consistent
with the flowsheet and layout prepared by the
technology—-seeker or are there other special
features? Is automation relevant?

4, what features/equipment can constrain pro-
duction (which are the crucial equipment)? What
key features determine the capacity of the plant?
Will cooperation be possible for phased
upgradation of capacity?

5. what features of the technology determine
and limit product-mix?

6. Is quality-control complex? How complex
(does it require complex equipment and special
skills)? What features /tests/ inspections deter-
mine product-quality?

7. Wwhat features/equipment determine optimum
production economics? Is scrap rate an important
determinant of production economics? Can scrap
be recycled? Is scrap resalable?

8. Which processing operations require a high
jevel of skill in operations? Can the skill be
developed on-site or requires observing/working
experience at technology supplier’'s site?

9. I1f needed, will the technology supplier
himself be in a position to provide detailed
ordering information for critical equipment? - or
will a third-party become involved?

ILLUSTRATIVE CHECKLIST



10. Is customer technical servic2 important? If

so, can technology-supplier train national per-
sonnel?

1t1. Will the technology supplier provide assist-

ance in trouble-shooting at manufacturing site?
In the field?

12. What special contributions can the technolo-
gy-supplier make towards the success of the




CHECKLIST B ITLLUSTRATIVE CHECKLIST
FOR ANALYZING APPROPRIATENESS OF
>CLOSED—SYSTEM?’ TECHNOLOGIES

Project Features:

basic outputs eg. product types and range in the
context of national market requirements

site suitability with regard to the application of the
technology

scope for project phasing

Product Specifications, Product-mix and Outputs:

suitability of product in respect of prevailing
national/international standards for product and
suitability of (licensor) technology

product specifications in relation to the
'positioning’ and ’'segmentation’ of the product in
the market-place

product-mix capabilities of the technology; facets of
product-adaptability;

suggested current mix; ease of variation of output and
change of product specifications

product packaging requirements and design features
(including ’'esthetics’)

product quality determination standards

consumer convenience features

consumer safety profile of the product

patent-related advantages (if product is patented
and/or if competing with patented products)

Raw Materials:

suitability of national raw materials; or specification
of critical raw materials and minimum specifications
variability possible in raw material specifications; ie.
quality trade offs; possibilities of suitability
determination through laboratory tests/ pilot-planting/
process simulation

assurances of availability and supply of ancillary raw
materials and products such as catalysts (which
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1 are outside the control of the technology recipient)
- features of transportability - raw and auxiliary mat-
erials stability, hazards, containers, transportation

modes, lcading/unloading requirements, ware-housing

Energy Forms and Utilities:

- intensity of energy usage in the production system

- preferred energy forms and combinations - ie. steam,
electric power, fuel oil, natural gas/LPG, etc

- other process/production utilitie- required - eg water,
air

- desired features of utilities - ressures, temperatures,
and means of obtaining themx 1

- inter-suitability of energy forms and plant design in
relation thereto

Plant and Equipment:

- wuse of high temperatures and pressures (operating safety
factors)

- 1listing of critical equipmentx

- responsibilities of national/international
procurement

- tentative value ratio of imported/indigenous equipment

- hazards profile of the plant operations and safety
design

- degree of automation

- operational simplicity and ’'gold plating’

- equipment durability and life

- spare equipment/parts inventories required

~ ?

Plant Design and Construction:

- single or multi-purpose facility

- modality of plant design and construction - 'turnkey’ or
'disaggegrated construction’ attributes

- layout of plant and machinery in conformity to national/
international regulations

* [ This type of information may not become available during
early stages of technology exploration )




- role of technology supplier in design and layout of plant
and machinery

- familiarity of licensor with respect to plant design and
its layout; experience with procurement of equipment and
services for installation of plant

- alternate need for the use of third-party engineering,
construction, procurement firms

- technology-supplier’s assistance for the ident-
jfication of acceptable engineering, construction and
inspection firms

- acceptable divisions of responsibility among negotiating
parties in the use of engineering, construction and
inspection firms and supervision/integration of the
activities thereof

Skill Requirements:

- levels of skill ( and number of personnel) required for
start-up of plant, routine production, maintenance and
quality control

- appropriateness of national skills; scope for supply of
skilled personnel (licensor personnel) on licensee need
basis

- modalities of upgrading national skill levels - on-site
and supplier-site training

Quality-control/ quality-assurance features:¥*

- quality controls exercised on raw materials

- identified in-process products subjected to quality
controlx

- quality control on final products

- critical quality control equipmentx

- investment in guality contro! equipment

Production Economics:*

- estimated minimum level of investment (’'battery limits')
and capacity

- scaling factors for 'upward’ and '*downward’ change 1in
capacity ( proportionate rise of investment and operating
costs)
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Basis:

Analysis of parametric data supplied by technology suppliers
Estimates are made at an operating capacity level considered
commercially beneficial by all competing firms

Unit of currency : million §

Italicized costs are those based on data supplied by the
technology proprietor or developed with his cooperation

Technology Source

An example for the Comparative Costing i%ethod

A 8 c D

Annual Product Sales Value 13.5 13.5 13.5
1. Fixed investment:

Foreign currency 4.1 3.6 3.3

National currency 6.0 T.4 6.4

Total 10.1 11.0 9.7
2. Raw and auxiliary

materials:

Local 0.6 0.6 0.4

Imported 1.4 1.8 1.8

Total 2.0 2.4 2.2
3. Utilities:

Petroleum fuels 0.6 0.7 0.5

Electric power 2.2 1.8 1.2

Total 2.8 2.5 1.7
4. Labor:

Semi-skilled 0.3 0.4 0.4

Skilled 0.4 0.4 0.5

Total 0.7 0.8 0.9

Operating cost(1-4) 5.5 5.7 4.8

5. Training costs (A) 0.9 0.7 0.6

13.5

6.0
5.9
11.9

0.7
0.2
0.9
5.2

0.7

13.5

2.9
5.6
8.5

2.4
0.5
2.9

0.8
0.2
1.0
6.3

0.7
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6. Maintenance costs 0.4 0.5 0.4 0.6 0.5
(Contd)
7. Plant and business
overheads 3.0 3.0 3.0 3.0 3.0
8. Working Capital
(Interest) 0.27 0.28 0.25 0.26 0.29
9. Depreciation (10 years) 1.01 1.10 0.97 1.19 0.85
10. Technology cost(B,C,D) 0.18 0.34 0.50 0.20 0.73
11. Annual Production Cost
(incl. depr. + int.) 11.25 11.62 10.52 11.15 12.37
12. Profit before Tax (PBT) 2.25 1.88 2.98 2.35 1.13
13. PBT/Net Fixed Irvestment,x 22.4 17.1 30.7 19.7 13.4
(8): Technology cost Technology Proprietor
A B C D E
Technology fee (million $)-
(a) Flat fee 0.90 0.15 - 1.20 0.10
(b) No. of
installments 1 1 - 3 (D) 1
(c) Sales royalty
rate, % - 3 7.5 - 6
(d) Royalty period, years - 5 3 - 6
Technology Cost (E) 0.90 1.69 2.52 1,00 3.63

¥ - payabie at the beginning of the first, third and fifth years

Note A: On-site + overseas training costs

Note C: Technology cost distributed over 5 years

Note D: Payable at the beginning of the 1st,3rd and 5th years
Note E: See Appendix A for basis of calculation






