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Inroduction

Sclection of technoloqy suitable for a corporation
is a controversial subject since it is the function of
the position and environment in which the corporation
operates and the factors affecting such operation. There
is no one set of rules to apply to all cases.

In this papor the actual practices of the average
Japanese firm in the selection of technoloyy and project
planning are discussed with emphasis on its bearing upon
the corporations operating in developing countrics.

1. Level of technology

One of the key issues frequently discussed in the
intercountry transfer of tcechnoloqy is the level of
sofistication of the technoloyy transferred. Develop-
ing countries usually want to acquire the most advanced .
technoloyy while the doners of technoloqy often indicate
roservation on such attitude contending that the
sofisticated technology often costs more and beside
it does not help alleviate the serious uncmployment or
underemployment problem which most of the developing
countrics suffer, '

Both sides have logic in their arquments. ‘The
reasons on which they base their insistence may be
roughly classifiocd as follows:

(1) Recasons to discourage introduction of most
sofisticated technology

a. Sophisticated technology costs more and
thus it is cconomically unprofitable,

L e e g _ s




(2)

Co.

d.

Q,

To practise most advanced technologyy requires
the back-up of the advanced technical skil;,
high quality material and parts and large
arount ot capital, which are often unavatlable
or very cocnstly in Gnvclupinq countries.

Infrastructure required for plant construction
is lacking in developing countries.

Most advanced technoloyy in many cases is less
effective to solve the question of unumployment
or underemployment which developing countries

aften guf for, hecause it is designed to save
labor cost which is high in devcloped counttries.

Most advanred technology frequentl, requires
the import of materials and supplies and it

is not always designed to utilize the resgources
readily available in the developing countries.

In contrast to the above arqgument, those who enconrage

the employment of most advanced tuchnoloqieé'lnsist

on thd following:

3 3%

b.

No body wants to buy an old model especially
{f the price is almost samc as that of the
latest model.

By using less sofisticated technoloqy and
those considered obsolote in dove Loped
countries, the developing countries always
romain in the developing staqe.

Most advanced technology will after all
contribute more to the countries national
income, reqgardless of its social effect of
employment. 1n short-term, labor intensive
technology may contribute Lo the nationnt




benel it by creating noew jobs but for tong-
toerm, it will not contribate to the economic
self-reliance of the country. Developing
countrics should somenow leap the technology
gap.

a. Losa advanced technology does not help the
developing countrics to compete against the
products made by the advanced technology
in the international market.

o, Most advanced technoloqgy is required for the
prestige of the country.

. The answer to these questions is a matter of
relativity. If the developlng country needs the
technology solely for creating jobs for the people,
less sofisticated labor-intensive technology may
be preferred.

However if the country wants the technology
for oxpanding its cxport by competing in the
international market by processing its awn material
resources, naturally, it will ncoed the more
advanced technhulogy which can produce the product
at the cost competitive in the unproptected
international market.

It must be born in mind that the cmployment
of less advanced technology and resulting higher
cost of production may pcnalize the domestic
industries which use such products a8 their foed-
stock and export their products to the inter-
national market. Fven when the products manufactured
are not cxported directly the industries which

usc such products as raw material may be competing
in the internatiunal market.




One thing which must be kopt in mind
however is that the solisticated technology
does not always promise the lowest cost of
production. For example, the sofisticated
plant may be harnessed with the complicated
sct of electronic cireuits ag 1aboy 4aving devices
and the frequent adjustment and repairing of
the circuits may be more costly than to substitute
it by manual labor.

Gencrally speaking, however, the employment
of more sofisticated, mechanized system givos
higher return on a unit man power and even
taking into account the disbursement of large
amount of capital fund required for construction
of such system, it usually gives lower cost of
production, provided that the corporation has
sutficient technical staff and skilled labor who
can digest, manage and control the said system,
For example, in the agricultural production,
United States is the world's most éompckltive
producer of grains simply because of its highly
sofisticated and mechanized farming. A statistic
shows that the U.S. grain production is 1.5 times
as large as that of People's Republic of China
and twice of USSR while the number of farming
population is only 1/8 of USSR and 1/65 of People's
Republic of China and United States is the most
competitive producer of qgrain in the world,

After all the level of sofistication is not
the basic criteria for the sclection of technology.
What is morc important is whether or not the




tachnology brings the largest rcturn on the
invested capital on the part of private firm
and on the part of national economy.

Hereunder are discussed the factors which
are taken into account in the selection of
technology as practised by the average Japanese
chemical firm,




11.

frleoction of Technology

Technology suitable for one's operation is selecto!
from various viewpoints. There arce numerable facters
to be tuken into account in the sclection process but
they may bLe grouped into the following cight cateqgories,
namely, product demand, avajlabllity of material
including ntility, process characteristics, equipment
cost (investment), license conditions, environmental
factors, safety and economic fnusibjlity. The factors
to be considered in each of these categorics are
detajiled herecunder.

1. Product demand

The company which attempts to go into a now
venture must first check if the product to be
manufactured is suitable for the market, for the
company, ctc. They should investigate such
factors as;

(1) Now does the P! oduct compares. with ‘the
countertype products offered by other
companies quality-wise and cost-wise,

(2) Now does it compare with the products that
are already being wanmifactured and/or
sold by the company, quality-wise and
cost-wigo,

(3) Wwhat is the posaibility of ntilizing the
company's existing wmarket channel in the

distribution of the product in question,
Consideration should also be paid to the
possibility of marketing it in combinat ton
with the marketing of othor products of the
company (systematic sales or diversification
of product grades).




(4)

(6)

(7

(8)

(9)

(10)

(11)

Magnitudes of technical service and
application rescarch necessary for the
markcting of the product.

Magnitude of the effort roquired for
markct development. Does it really have
the market in the country?

FEstimated size of the markcet. Does the
market grow in proportion to the develop-
ment of economy of the country?

Stability of the market. 1Is the market
for the product only temporary or is it
the lasting market?

Possible applications of the product.
What is the life of the product?

Does the product satisfy the existing

laws and requlations regarding safety?
The regulations on the control of products
from the viewpoint of their tuxiclgy to
human health and their ccoloqical'impact
are becoming more and more the important
factors in the sclection of technology,
This also applies to the process scloction
criteria as detailed later.

Compatibility of the product with national
economic policy and social policy

Is it in the list of preferred itoms?
Ia any subsidy or tax benefit yiven to the
manufacture of the product?

How does it relate to the long term develop-
ment program of the corporation? Does it
fit to the overall corporate strateqy?
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Based on the results of the survey on tho
abuve factors, the total offective demand [or the
product is estimated and tho possibte production
scale ot the product is Jdetermined.

2. Materjal and Utility

The availability of raw material and the
stability of its supply are also the key factors
in the solection of technology.

(1) Can the material be manufactured or swpplied by
the company? 1f so, should it be necessary to
construct a new plant for the manufacture of.
such raw material or the surplus capacity of til:
existing plant may be utitized? Could it be
produced together with other products? 1If
the currently wasted by-products or the
by-products sold to outside at unreasonably
low price could be utilizod, it is most
advantageous,

(2) {1 the material mnst be purchased frow outsido,
what i: the capacity of produétloﬁ.of the
sup.lier?  How %any possible supplicrs
exist? what will be the demand and supply
balance of the product in the future? The
material way be suppliad cheaper if the
vendor can {ill up their surplus capacity
or can get rid of their surplus output,

(3) If the materiul must be fmported; What will
be the availability of the material in
short and long term? What will be the
capacity of supply? What is the perspec-
tive demand and supply situation in the
vendors country? “hat is the political




1.

(4)

(5)

situation in vendor's country? What jis and
will be the political and cconomic
relationship bhetween the vendor's country
and recipient's country?  what will be the
freight ip short and long term? Can the
material be transported overtand and
oversca withdut underyoing deterioration of
quality?, etc.

What is tht current price of the material
and its future prospect?

What is the safety of the material to human
health and environment ? [sn’t there any
possibility of legal control over the
supply of material?

The above are the. main factors to bo

considered in rclation to the material,

Process

procens are as follows:

(1)

(2)

Checking points in the selection of the

' '
.

Competitive processes daveloped by other
companics

In the process to pe leensed competitive
with the processes now in operation by other
companies? what advantage and disadvantaqe
do they have respectively?

Patent position of the licensor

Is the process covered by patents
elfectively and in what country? what igs
the validity and coverage of the patent?
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(4)

{6)
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Intringement on patent owned by third party

The possibility of infiingement on the
patent ol the third Party must e checked
carctully not only in the country of
manufaclure but alae in countrices of

important oversea:, markoet,
Commercially proven procesns

Examine if it ig already used success-
fully in the existing comnercial plant
of prnper capacity, bocause the scalo-up
work to the commercial size plant often
involves risks. Also check i the scale-
up work can be donce by the leensee ftmelr,

Engineccring, construction and opcration

Check if the basic or detailed
engincering, conatruction work and operotion
can be made hy the |icengee per se.  Examine
the extent of tochnjend sorvice aml traoining
that should be procured from the danor of
technology,

Familiarity of the process

If the liceonseo js alicady in practise
of a similar or related process or has
enoudgh knowlodge or g [finity to much a
technology to he licensed, it would bo of a
greal help for the project,

Optimization and turther development

The technology to be liconsod must be
adjusted to the local conditions for the

optimal operation and be developed Further,
Check if the licensco is in a postition to
carry ont such work. (Sce ajso Section 111)




(8)

19)

(10)

(11)

(12)

4. Plant

(1)
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Adaptability to the climate and natural
condition

As tho casmoe may be, alr and water
tumperature or atmospheric pressure wiclds

the influence on the operation of the

process,
Working safcty

Checking of safety is noturally
important. Also study the countermcasurces,
i1f any, to the hazards involved.

Raw matoria) balance

Never fafl to consider the influence
it gives on the process cconomics,

Utility batancc
Soasonal influence must be also oxaminod.

Muantity and quality of plant operators
and analytical mtaff

Check the noew rccrultneni and the
transfer pousibility from other oxisting
plants.

& Equipment

Plant location

8elect a candidate plant site and
make the comparison in regard to the local
pollution control regulation, transportation
cost of raw materials and finishod products,
ctc,
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(2) prlant construction porfod

Now Jong does it take to complote
A plant? 18 it too late ur carly for
market development ?

(3) rlant construction cost

Be mure to consider the construction
cost of outside the battery-uniu. too.

(4) Engineering job

Study the comparative advantaqge to carry
out the engincering work by licensee itself or
to employ outside engineering company,

(5) Procurement job

Who should buy the equipment, licensce
or constructor? '

(6) Construction

Study if it 13 botter to make the
construction of plant by the J'lcen_lpo or
to employ the construction company. 1In the
latter case, examine the work of scope they
should do, for example, whethor the civil
work is done by licensee or outaide company.

(7)  Eqguipment of spacial design

Equipment of special design often
involves Aifficulty in procurement and
~erection work.

(8) Imported equipment

Check carefully the cost (duty,
insurance premium, freight, etc. to be
eventually added), delivery term, avail-
ability of Spare parts, otc,
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Maintenance work

Can the maintenance work be carried
out by the personnel of the repair shop
the licensee has at present? s it
necessary to ask for the service of gutside
company? ’

~ License

The conditions of the license of the process

are also the important factors in technology

selection. The potential licensee should check
the following points.

(1)

(2)

(3)

(4)

fcope of agroement ; Does the scope of the
license hufficiéntly cover all nocessary
technical know-hows and patents Lo cnable
the licensce manufacture usce and sell the
producta?

Royalty: 1s royalty rate roasonalle for
the estimated return on investment and is
it reasonable in comparison with rdyalty

.rato offered by other pot@ntia} licensors.

Territory: Does the contract authorize

the licensee to operate (manufacture, use
and sell) in the territory large enoyqgh

to make the project feasible and profitable?

" The possibility of Tyture export should

also be taken into account,

Guirantent Does the licensor give you
quarantee for product Quality, performance
of the plant and patent infringoment? Ir
not to what extent the licensor vouches to
assist you whon you are in trouble. po
your cngineers ha o confidoence {n succossful
operation of the plant without qJuarantoees?




(6)

7

(9)

(9)

(19)
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Exclusive or non-exclusive

If the leense in exclusive, the
posgibie competition by other 1icensons
and resulting decrease of markoet price
should be taken into account in the study
of project fteasibility and economy,

Sub-1icenge

Does the agreement qrant you sub-
licensing right? In some cases, sub-license
may be an indispensable condition in the
development of markot.

Possibility of future dovelopment

To what extent does the 1icensor yive
you the freedom for R & D and freedom of
exploftation of the result of your R & D?

Grant bhack

Are you required to feed hack all now
developments and discoveries'to tho 1iconsor?
Impact of anti-trust laws should be taken
into accouunt.

Scope of technical assistance

Does the licensor agyree to extend to
you sifficiont technical assistance in the
designing, construction and start-up of
the plant as well as in the future improve-
ment of the process?

Bocrecy obliqgation

How long does the licensco's socrocy
obligation last? Tuo long socrecy obliga-
tion may hamper the licenmec's future
oversoas operation,




(1) Trade mark

Does licensor's trademark have real
commercial value? If su, do they allow
you to use it and on what conditions?

(12) Probibition of the manulacture of competitive
product

If such prohibition is imponed, doesn't
it adversely affect to the other activitics
of your company?

(13) Leqal requirements

Do the contents of the agrecment
satisfy legal reoquirement of the country?
- Particularly those pertaining to anti-
trust laws,

(14) PRoservation of right after expiration of
agrooment

This relates mainly to the licensee's
tight to continue manufacture, use-and sel}
the product after expiration of aqrecoment
and liconmce's secrecy obligation,

Environmenta) Factors

In recent years, the consideration of the
impact of the industria) act tvitics on the
environment has becomu very important factor.
In some cases, {t g a paramount factor because
4 process may be totally unpracticablo due to
its ecoloyical impact. law also prohibits the
manufacture and sale of certain products or
requires harnesaing of anti-pollution devices
which may call tor substantial investment and
thus detoriorates economic feasibility of the
process.
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1L is advisable Lo coliect the d ra and

information, ir avajlable, ou toxicity or any

hazardous effect of the material to human

Iwing, cattle, poutry, ¢rops, air and water,

The factors to ba couslidered in this

catogory may be as fol tows:

(1)

(2)

3

(4)

rossibility of pollution by the product
and its wastec and possiblce countermeasures.

rPosribility of pollution hy by-products and
plant cfflucnts and its countermeasurces,
Property and amount of snuch effluent as
cxhaust. gas, waste water and waste liquid
should be scrutinized. Method of troatmunt
and possible investment cost for the
troating facilitics should be studied,

Possibility of public nuissance caused by
the plant, such as noise, odor, smoke, dust,
ete, should be sturdiecd tougyether with the
method and cost of prevention of such

niiasance,

Posnibility of pollution caused by various
etfluents in case of omerqency, start-up
and stopping of the nlant should be studied
together with the methodd and cost of preven-
tion.

articularly, carcoful cxamination is
recommended on Lhe following items when they
arc dachargdd From the plant,
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*  Marcury, arsenic or compounds containing
such toxic elements; BOD, COD; dust;
suspended solids; SOZ, Nnx

Based on the above data, the total
asscsement of process shoutd bhe made from
the vieowpoint of its environmental impict.

Safety

Bafety assurance should naturally be taken
into account not only for the smooth operation
of a plant but also to minimize the hazard. -

(1) Safety imn plant operation

The following information must be
obtained to assure the mafety in plant
operation.

a. Chemical and physical propertics of the
material '

- inflammability, corrosivencss, ctc,

- acute and sub-acute toxiciey to
those who may be contaminated by
the material in the working areca

b. Operation condition and equipment
durability

= high pressurc or temperature to be
oxperienced in normal or abnormal
operation

= durability of equipment against
preasure or corrosion.

(2) Required safoty measurcs

Sased on the above information, the
followiny p:otective measurcs should e
takhen.




Maintoenance or ropais work ot e

plant

it is advisable to inspect ecach

cquipment reqularly to examine Lts

durabtlity.

Procautionary steps and procedure to

be taken against omergency or accident.

Training of operators for routine

operation

Most of the accident experienced
in Lthe past came out of mis-operation
due to the lack of skill and atten-

tivenoss of operiators.
Keonomics

tLast but certainly not least the project
economics 1s the major factor to be considered
in technology selection, Project cconomics is
nsually based on the Return on Investment or
R.0.). which is usually made in the fol'Towing

mannoer.

(1) Estimate of anpual sales in value amd
voltume for certain years (preferably for tho
life of the cquipment depreciatoed)

Istimate of costs to be incurred annually

tfor the caloulation of costs, the
following ltems are taken into account,

a. Varfable nokts

Raw materfials;  Amount of consumption
Increase of raw material cost
should be considored,




b.
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Utilities; ;ower, water, gas, fuel
oil, steam

Annual running royalty; if any

Other variabhle costs; Packaging,
trangportation costs, otc.

FPixed costs

Repairing maintenance
expanses; These cxpenses usually
run about 3% of plant cost and

they are counted as fixed costs,

Labor; Work force may be laid-off
or newly employed and pay
scale may change yoar to year
and it is available in that
sense but for many industries
including chemical industries,
it is fairly fixed and do not
vary in proportion to the level
of prodi-:tion,

Deprecintion; Depreciation of
ocquipment, buitlding, etc,
The period and the way of
depreciation may vary from
one country to another.
Kither atraiqht line method
or declining balance method
is usually employed for
depreciation of equipment
and machinery. Fnaincering
fee and installation costs
are also depreciable as o
part of equipment coest.
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Anortization: Tnitial oxpenses
ta be incurred baefore the
commercial oporation is
amortized in given years,
Training costs, start-up
costs, lump sum license fee
are included,

Plant overhead; This includes
the investment and running
cost ot offices, quards, fire
stations, ctc.

(1)  Annual selling and overhead cxpenses; Sales
commiggion, adminislrative exponses.

(4)  Annual intcrest; Interest is dependent on
the amount of fund borrowed and its
interest rate,

Annual profit ig then calculated as the balance

of sales and total costs,
(1) = 1(2) ¢+ (3) + (4)]

The ratio of the annual profit as against the
total fund invested is the R.0O.1,. of the project,
To visualize the econumics of t.lnr: projoect, the cash
flow of each vear is discounted by interest rate into
the present. value., (D.C.F,)




111,

-2 -

Adaptation of TEchnology

1.

The purchaser of a technology will have to adapt

- the procass or products to the existing production
‘1ine; the requirement of law, murket need, cote,

Adaptation to its own production 1line

As detailed in Scction 11, the purchaser of
technology often modifics the process in such
manner that it best fits to his existing operation,
If idle capacity of the existing plant is
utilized for the practisc of licensed process,
the process will undergo substantial modifica-
tion but with the risk of no-guarantce by the
licensor. 1If the process is not commercially
proven, a major devclopment work will be nccessary
at substantial cost. Adaptation to the given
climatic conditions is also a factor.

If a substitute material is abundantly
available at low cost, thc feed slock may have
to be changed, again at the risk of litensor's
guarantec.

The purpose of adaptation of process is
after all the optimization of operation in a
given environment.

Maptation of product to the market

It is a well known fact that a product is

. quite succassful in one market but is not at all

in another markaet. It is important to modify
the product property to suit best to the nature
of a given market. Caroful market study is
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necoasary to find out the product form most
preferred in a market. For cxample, a product
packed in a plastic bagy may be far more success-
ful in one market than the same product packed
in the paper bag rimply because the consumern
want to utilize the waste bay.

3. Adaptation of process or product to leyal requirements

In a country like Japan where pollution
control law is cxtremely strict, a process may
entail an unexpectedly large investment to
satinfy pollution control law. For example an
unusually kecen public resistance to chlorine
and mercury has almost completely ruled out the
possibility of industrialization of many processes
using mercury and the products containing chlorine.
Or a plant emitting colored fume will have to
discolor the fume not because the fume "is”
toxic but because it "appears® toxic.

Most of these factors arc already studicd in the
stage of sclection of technnlogy but according to the
chanqging market neced, Jegal rvquircnent} etc. it
requires constant review to adapt a given procoss
to the environment where a corporation operates.

It is out of such effort for adaptation that a
corporation gains now knowledye or develops new
process or product which licensor may not have thought
about. The fecedback of such new knowledge, new
product and now process is an important reward for the
}icensor under license agreement particularly when
the licensce has qgrecater potential for re-development
of the licensed technology.




Sources of Information on Technologyy

There are several sources of information concerning
new tcchnology. The foremost source is the Patent
Gagette. Among the other sorces are engincering and
industrial research organizations, private firms,
gqovernment research institutions such as NACA, coduca-
tional institutions and consultant firms. Also othor
sources include private publications which introduce
published patents.

Another important source is technical and trade

publications. For example, for the chemical industry,

among the leading publications are Chemical Week,
Chemical Fngincering News, Chemical Marketing News,
Journal of Commerce' and Wall Strect Journal. A list
of publications subscribed to by nne of Japan's

largest chemical companics is attached as Exhibit 1.

Another source of information is personal contacts.
Company personnel travelling on business and represonta-
tives of companies posted tu other countries often
obtain important information concerning new technology.

If the company is seriously intercsted, it may
send ita technical personncl to visit the particular
firm having the technoloyy to seck additional informa-
tion. 1In the advanced stages of acquiring new technoloqy,
this procedure is perhaps the most effective means.

By the same token, visitors from other company
may alro be an important sourcc of information.
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Japan's trading Hrms arc another important
source concerning new technology and products.
These firms have worldwide business notworks and in
the course of their daily operations they frequently
come acroes new information and data.

Fngincering firms also have considerable
knowledyce concerningy available technology. Generally
they will undertake, on o fee basin, scarch for tho
most suitable technology according to the needs of the
seeking company. FEnyinceriny firms which conduct
international opecrations are often excellent sources
of information.

In somc cases, companics devclop a now technologyy
wvhich they themselves find impractical to utilise.
In such cases the company could bring this information
to the attention of potential users thru various means.

One means is through the Licensing Fxecutive
8ociety. This is an international organization which
includes amony its members 1licensing managers, attorneys
and other persons involved in licensing activity.

The society is an excellent vehicle for tcchnological
exchange.

Another source are consultant firms which specialise
in the exchange of information coveringy new processes
and products. A leading American firm in this fileld
utilizos computers for mass exchanyce of information.
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