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Goverrunent officials, UNIDO staff, distinguished participants 

and guests : 

It is a very great pleasure and hono ... to oc here, today and 

have this opportunity to speak on Korea's economic development and also 

on some of the parelleJ experiences of Korea Institute of Science and 

Technology(KIST) that I represented as its President (Now, KIST and 

(l)KAIS have merged intc, (.~)KAISTl. And I hope my brief review on our 

past experiences may be of some help to the Malaysian Government in its 

effort to devise effective measures fpr the development, transfer and 

management of technology at the national level. 

ECONOMIC DEVELOPMENT PLANS IN KOREA AND THE 

INNOVATION OF INDUSTRIAL TECHNOLOGY 

The economic development in Korea ~uring the past 20 years ~ay 

su~marily be characterized by the achievement of high rate of economic 

_growth and rapid progress in ind~strialization process. During the past 

20 years Korea formulated and completed a series of economic development 

plans for 4 consecutive terms, and the relative impacts on econom1 of 

the implementation of the development plans may be synoptically analysed 

for eacli stage as shown in the following Table 1. 

The three{]) basic factors for economic development will be, as 

we may readily admit, the capital, labor and technology. From a parochi.:,l 

wiewpoint, however, the technology factor mJy safely be said t0 have 

rendered greater contributions than other factors did for economic growth 

in the industrialized nations. 

( 1) F:AIS : Korea ."'.dvar.ced Institute of Science 
(2) K.AIST : Korea Advanced Instit~te of Science and Technology 
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(Table 1) 

IMPLEMENTATION RESULTS OF ECONOMIC DEVELOPMENT PLANS IN KOKt:A 

L Sector Jst: Pl•n (1962-1966) 1nd Plan (l9G7-l97l) 3rd Pl•n ( 197 2-197 6) 4th Pl•n (l977-l9Pl) 

l. St•te of DeveloJllM!nt of intermediary Development of intermediary B•lanced development of Development of export 9ood" .imlusi:r ics 
Industrialiuition m.1 ter ials ind•• stry materials and capital equip- interm<tdiary materials, balanced with domestic goods 

ments industries capital equipments and 
consumer gooJs industries 

.. 
2. Trend of For developnent of export For structural improvement For development of mechani- For developt:lt"nt of tcch."lology-illt<'n!>lv•• 

Investment ud/or i111port substitute of export industry, expansion cal industrJt, dome•tic pro- projects and spec.i.nlizod industri, .. s 
industries of domestic production, de- duction of matcri•ls, tech-

velopment of technologies nology development, tech-
nology transfer aT1d build-
up of infrastructure for 
tecll-inlr•sturcture 

J. Foreign Trade Export : Consumer yoods Exports: Con~umer goods, Export: Consumer goods, Export 1 Consumer goods, Sem.i.-f inJ slier/ 
I Semi-finished goods Semi-finished goods goods, Finished goods 
... Imports: Capital equipments Imports: Capital equipments, Import: Capital equipment Imports: Capital equipment. ruels n1.1 
I Fuels ' Raw Hate- Fuels and Raw Ha- Fuels and Rew Ha- Ra"' ~:aterials 

rials terials terlals 
-· 

4. H•jor Industri•l Textiles ' Fibres Synthetic Fibres Hach{,7es, Iron.' Steels l·J.ichln<!!i, Ii·on ' Stt-el, Sllipb11.1ld.'11'.] 

I 
Growth Fertilizer ' Cement Petrochemit:al l!:lectronlcs Elect.ronics 

Oil Rel.ininr Iron ' Steels and Machines 
Electric generation Electronics 

--
5. Per C•pita GNP 9G (l 962) - lJl (1966) 143(1967) - 252 (l 97 l) 304(1972) - 700( l 976) 96.S (! 977) - l,~:tS(l98l) 

(U.S.$) ·--
6. R•tio or Tcch~ology 0.2, ( l 964) 0.38, ( 1971) o. 51' ( l 97 5) 0.62'0 (. 980) 

~velo~nt Invest-
~nt £9•inst GNP 

-



, Economic development, conversely viewed, will create technoloqy 

demand, and in order to meet the technology demand Korea launched simul­

taneously into du~l path - to transfer advanced technologies from foreign 

countries and to create and develop its own technologies. These efforts 

were not without challenges and difficulties. In technGlogy r.ransfer, 

difficulties lay in selection of appropriate technologies fJr transfer, 

in negotiation and decision on the price of technologies, and eventually 

in indigenizing and utilizing the transferred tech...~ologies in a most viable 

lllclnner in Korea, while in the effort of creating and developing new tech­

nologies from within, the establishment of basic infrastructure for the 

development activities posed a problem to be initially encountered. 

In crder to overcome these difficulties, Korea's economic develop­

ment effort was matched with special measures for promotion of industrial 

technologies, which measures perceived development of technologies and 

techni~al manpower and establishment-of technical cooperation tied with 

other institutions ir advanced countries, all with the ultimate goals to 

see that technology developnent directly serves the economic development. 

As illustrated in (Table 1), Korea's investment for technology 

development increased b~ 3 times in terms of ratio against the GNP in be­

tween 1964 and 1980 and in terms of the amount of mone] involved, it in­

dicates a 57 times increase from 5.59 million to $320 million odd dollars. 

It is further significant to note that approximately 52% of the total de­

velopment investmer.t came from the government resources. These facts are 

indicative of the goverrunent awareness of the importance of the technology 

development as an indispensable pre-requisite for develop~nt of economy 

and that the measures for technology development have been ::iasterminded by 

the government and have been led and pursued 1~ith important political con­

siderations. 
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JNIQUE NATURE or JUST NW ITS EFF'EC'IS 

Nowadays, research institute is no longer a new concept in any 

country. As a matter of fact, there already existed in Korea, prior to 

the birth of KIST, some 80 individual institutes engaged in different 

types of research and/or testing operations. Those existing institutions, 

however, were not fully capable of meeting diversified, increasing tech­

nology demands that have been generated in the course of implementation of 

t.ie economic development plans. It was because of the many short-comings 

with them in regard to the mode of operations and Environmental require­

ments including the research facilities. These problems will be more or 

less of universal nature in most of the developing countries. To cite 

some of the main features of those underlying problems, they are: 

1. The lack of autonomy of both research and financial stability. 

2. The insufficient of inadequate rewards for researchers. 

3. The insufficient, or lack of, experiences in development of 

industrial technology on the part of researchers. 

4. The inadequate research facilities. 

5. The lack or short supply of tech~ical informations. 

The Institute came into being in 1966 as an independent, non­

profit research institute, and in the interest of ensuring a successful 

operation of the Institute, the Republic of Korea government has insti­

tuted the following measures: 

1. The government donates endowment funds to the Instit11te for its 

financial stability and also warrant3 its operational autonomy. 

2. The Institute is statutorily supported by enactment of the insitute 

establishment law for transfer to the institute of public properties, 

donation of operational funds and for whatever other necessary as­

sistance. 

Financial requirement of the Institute operation, however, is 

not derived from the government budget. Instead, the income derive from 
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management of endoW!llent fund and the money received from research spon­

sors in reward of researches pertonned consitute the necessary finc.ncial 

resources. The sponsors of research cone-acts widely cover the private 

industry, government-invested business, government and government agen­

cies and also alien organizations of foreign countries, and for the 

institute the entrusted research activities are carried out in such a 

manner as to safeguard the sponsors' industrial secret and proprietary 

rights. 

The Institute organizes different laboratories based on t.'1e field 

of specializations, and the individual laboratories are indeper.dently 

Ol-erated under the control of Principal Research Scientists. Each labor­

atory operates on a responsible accounting system based on prior calcula­

tion of research costs, and the Principal Research Scientist who heads 

each laboratory is responsible not onl~ for the full range of activities 

needed for execution of contract research but also for the research results. 

This system of operation is intended to enable the capable researchers to 

fully display their research capabilities based on their awn creative ideas 

tlirough autonomous operations which simultaneously entail authority and 

obligation. 

To organize or disorganize any particular laboratory is guided 

by the pr ~.1ciple of necessity. New laboratories are added whenever nec­

essary, while laboratories having no research projects to perform or lack­

ing project leader to control the research operation are to be closed. 

This practice is also considered to have been instrumental in enhancing 

the effective~ess of self-control of each individual laboratory in clear 

perspective of performance evaluation. 

The main business of the Institute as an integrated research 

institute is to develop applied industrial technology. Hence the unit 

laboratories dealing in different fields of applied science constitute 

the basic ingredients of the Institute. In addition, however, there is 

an industrial econanics group to perform =~e task of prior evaluation of 

econJmic feasibility of applying the research result to prac~ical indus-
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trial production. This system is intended to minimize the commercial­

zation risk through prior evaluation of both technical and economic 

soundness in the earlg stage of research conception. The ei;·aluation 

service of the groo.p is not limited to the precommercialization stage, 

but is extended into manufacturing operaLions on an industrial level 

in the form of management consultations and assistance. This is in the 

interest of seeing to it tlia.t the R&D activities, while still remaining 

the basic objectives of the InstitJte, go beyond the intrinsic realm of 

RE.D into the practical raality of business enterprises. For exampl~, 

the economic feasibility study coupled 1-li th R&D on Ethamlxltor Process and 

ti1e technical assistance and management services for an Optical equipment 

company in Korea may be cited for t.'Je case in point. In the case of 

Ethambutol synthesizing project, techno-economics group's study on the 

economic soundness of tha project including market sJrveys and study into 

the patent implications was initiated already in the ~arly stage of pro­

ject definition. This has had the effect of producing a satisfactory ex­

ploitation of research result in the industrial application, that is, a 

successful case of commercialization on the research octcome. In the case 

of the optical industry, the Institute techno-econanics group implemented 

the management and technical assistance services for an existing business 

firm in the trade which was in the red with chronic management ineffici:mcy. 

The services by the team were so effective that the CO'Tlpany was 

refurbished into a viable profi t-yield.ing businesc; in a ccmpara tively short 

space of time of a year or so. Those ar~ the examples intended to dem~n­

strate the fact that the business of the Institnte while recngnized as 

primarily concerned with science and technology, has come to assume the 

complex role of technological development assistance a-11 at once in the 

interest of the industry. 

SELECTION OF RESEARCH FIELDS 

One of the important tasks the Institute h.Jd to do to achieve its 

goals of establishment in its initial stage lo'as the selection and evaluation 

of its R&D fields and projects at both industrial and national level. As 

the year when the Institute was established in, was the last year when the 
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1st 5-year Economic Development Plan ended in, the status analyses and 

forecasts for the industries was necessary not only for the related 

government agencies and industries- but also for specifie orientation of 

the Institute activities. so; the Ir.stitute organized the Industrial 

Status Survey Team composed of experts of science & technology and 

industrial econanics from the Republic of Korea and U.S.A. 

This Survey Team of fifty seven(57) experts from Korean industries, 

universities and government, and twenty three (23) from BHI, visited about 

six hundred of companies, the related government agencies and universities 

for ten months. The seventeen(l7) fields sui.veyed by the Survey Team 

are : food, electrical, electronics, oil ar.d chemi.scry, polymer, pulp 

and paper, construction ma.terials, transportation, mechancial, metallurgical, 

ceramic, packing, Cdsting, computer utilization, analytical chemistry, 

science and technology information and anti-corrosion. 

llmong the above seventeen fields, the Survey Team decided the five 

industries, i.e. materials, mechanical, electronics, chemical and food 

industries as a core R&D fields, and selected the technology information, 

computer utilization, industrial economics, materials testing and chemical 

analysis as the supporting R&D fields. 

The Survey Team considered the following survey results as the 

criteria for the core R&D fields and the supporting R&D fields. 

1 . At the industry level 

A. Industries desire easy access to efficient utilizatin of 
technology inform.a tinn. 

B. Industries recognize the necessity of the import of 
advanced science and technology, and seek for the pro­
spective fielts. 

C. Industries need urgently the pilot production activities. 

D. Industries have a difficulty in materials processing such 
as alloying and electropiating etc. 

2. At the government level 

A. The Government reflects the iron and steel, electronics, 
mechanical and oil & chemical industries as intensive 
promotion fields d~ring the 2nd the 3rd Economic Develop­
ment Plan. 
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B. Food industry is fundamental to tile National Policy. 

A~ter the selection of R&D fields, the Survey Team chose the R&D p~ojects, 

the principal Researchers, R&D equipment, and estimaeed R&D budget and 

implementation schedule. For example, the following R&D projects were 

selected in their order in the electronics industry. 

Projects Scores 

1. Ceramic processing Teclu1ology B9 

2. OVers'"'as technology information BB 

3. Establishment of information cer.ter B4 

4. Alnico manufactruing BO 

5. Raw materials for condenser BO 

6. Ferrite manufactruing 77 

7. Q.C. and testing 77 

s. P.C.B. developnent 74 

The processes for choice of projects/technology were as follows 

A. General consideration for choice of technology 

Regulatory agencies in the developing countries are often faced 

1d th the task of choosing one of set of ccrnpeting technologies relating 

to a particular project. Business risk is not always associated with the 

technology itself. It could lie in demand, estimates of investmer:t, legal 

constraints and political and social factors. So, the f~1nction of a 

regulatory "body can on.lg be construed as that o.f : 

(a) Reviewing the process by which the enterpreneur has selected 
a particular technology : 

(b) Reviewing the technology in terms of the national econcmy, 
for example, taking into account the : 

i) Appropriateness of the national infrastructure : 

ii) Value added and other contribution to the economy 

iii) Capability of the buyer of technology 

iv) Cost of the technology : 

v) Source of the technology 

t•i) TPrms that will control the use of technology. 
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General considerations for choice of technology were as follows 

Technologies freely available within the cormtry 

Contracts or agreements cover technical know-how that a 
local research institute is able to provide, 

It covers the continuing supply of technical services that 
buyers could perform without additional cost, 

The object of the contracts or agreements covers exclusiv~ly 
the exploitation of a patent that is no longer valid in the 
country. 

o Points to be considered on royalty payments 

The manner in which the payments are to be effected, 

Estimated sales volume of production during the period of the 
contract or agreement, 

The specified dates when payments should be made, 

The effect of payments for technology on the buyer, 

The effect of the payments on the cost of the goods and 
services produced. 

o Points to be considered on the rights to use patents 

When a patent has been requestea ~ut not yet granted, 

Infringement on licensor patent rights by a third party, 

Limiting the field of use of a patent. 

o Points to be considered on the technical assistance 

Payments on a continuous basis for the technology assistance, 

Limitations other than those pertaining to confidentiality, 

Any restriction concerning the use of nonpatented know-how. 

o Points to be considered on basic and detailed engineering 

Defining the degree of responsibility of all parties involved, 

The type and scope of guarantees, 

'l'he type and scope of services. 
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o Points to ht.! considered on managerial assistance 

Service, such as planning and prograirming, 
research and development, inventory control, 
financing, accounting, purcha.sing, and marketing, involved 
should be clearly defined. 

Training progranme, 

The responsibility and functions of the supplier. 

o Points to be considered on intervention of supplier with the management 

of the buy..Jr 

Decision-maki1;7 position of the supplier in the business, 

Limitation on the production volume and price. 

o Points to be considered on the buyer's research and development 

r;nde:taking research, development and improvement concering 
new products, processes, equipment, etc. 

Granting back to the supplier the results of the buyer's 
research development and improvement, 

Access to other sources of complementary technology. 

o Marketing factors 

Demand size and stability, 

Product volume, estimates of market share, 

Product mix, L'tilization of production line, 

Produ=t quality, pricing, 

Break-even point operation, 

Distribution system, marketing channel. 

v Investment factors 

J.'rade-off in investment and operation costs for technologies 
of same products for comparison of production ~ost, 

Discounted-cash-flow for the calculation on the pe.rformance 
of the project as a whole, 

Net Present Value 

Internal Rate of Ret11rn 

10 
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Qualitative factors concerning investment. 

availability of management ski1ls 

Economic factors 

use of economic data (asset life estimation, competitive 
price) 

Potential deficiencies in technical area (the qualities 
of inputs and outputs) • 

Contribution to the improvement of the country's balance­
payments position, 

Increasing employment of local labour, 

Utilizaing local raw materials to a maximum degree, 

Contribution to the development of a well-balance economy, 

Cost-benefit analysis as a method of evaluation. 

B. Procedures of Evaluation and Selection of Technology 

Diagram below shows the procedures for selection of technology 

whose price exceeds a certain amount, say US$100,000 of lump sum royalty. 

Four step approach is suggested in the Diagram. That is, we have four 

decision points for the finanal acceptance of a technology to be selected. 

If the result of evaluation in the first decision point which 

·examines "critical factors" by a check list, which will be presented, is 

"no", the documents return to the applicant. In that case, if the applicar.t 

changes the contents of contracts or dgreements as required, those dodu­

ments could be reevaluated : if not, finanlly rejected. 
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Diagram.Decision-making Flow for Choice of Technology 

No------

NO-------

No 

No 

Applican:-1 

............. 
Quantitati11e 
Analysis at 

Enterprise 
Level 

Accept 
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If the result of evaluation in the first decisicn point is "yes~, 

the documents go to the second step for the qualitative analysis by 

experts in the corresponding technology field. One of the qualitative 

analysis methcX <; will .be discussed in detail. Courses of action on the 

result of evaluation are the same as those of the first decision point. 

If the reS'.ilt of evaluation in the second decision point is nyes", 

the documents go to the third step for quantitative analysis at enterprise's 

level. If the result of evaluation in the third step is •ye~n, the dvcuments 

go to the fourth step for qua~titative analysis at national level. 

If the result of evaluation in the fourth step is '"yes", the 

proposed technology is finally accepted. 

Check List 

If proposed contracts or agreements have the contents against 

laN, it can not go further, definitely. So, this check list should contain 

"critical factors", like legal factors, which do not permit the contracts 

or agreements to be accepted. 

Some of the critical factors are listed below. 

Violation of Law 

readily obtainable technology in Korea 

unreasonable price of technology 

supplier's intervention in the management of buyer 

restrictions on the buyer's R&D activities 

Tie-in conditions such as equipment procurement and selling 
of products. 

Other critic~l factors 

Very limited availability of raw materials 

licensP.d produGts are infringing on third-party pat~nts 

licensee is indemnified against third-party claims of patent 
infringement 

13 



tJ-..: patc:mi.. bct.s a sufficienclg long unexpired lire 

the patents have been issued in the licensee's market 
tE:rritories. 

Scoring Method 

For the evaluation of any profosed project, the technology 

involved will be examined by technical advisors or experts in the £ield 

concerned in order to have different views on the same project. 

The experts will base their analyses on the factors listed in 

t~ fellowing questionnaire, namely, strategic factors, technological 

factor, manufacturing factors, and economic factors and modulate their 

scores accordill<;J to the potential impact of the project concerned on these 

various scores. 

The various scores given by each expert will then be summed up 

and the average computed £or overall evaluation of the project. I£ the 

number of points scored is below a certain average, sag 60, the projects 

will be rejected : otherwise it will be adopted or submitted to a new 

evaluation if the average number 0£ p~ints scored is not conclusive. 

However, a project with a below-average score can still be adopted 

if the technoloqy invloved has an important impact on the strategy 0£ the 

country. 
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Questionnaire for Evaluators 

Factors 

Strategic Factors 

1. Technology relating to pclitical 
stabilization (national det·ense} 

2. Improvement of social welfare 
(Ilt!!dical technology) 

3. Enhat1Cement of cultural level 
(printing) 

4. Educational objectives 
(education by broadcasting} 

Technological Factors 

1. Ripple effect 

2. Accwnula tion effect 

3. Manpower development effect 

4. Utilization effect of existing 
technology/facilities 

Hanufacturin<f Factors 

1. Utilization of ax..i.sting experiences 

2. Availability of raw materials 

3. Availability of manpower 

Financial Factors 

1. Demand Stability 

2. Import substitution 

3. Export possibility 

Economic Fac~ors 

1. Increase of rural income 

2. Employment effect 

Score 

1 2 3 4 5 

3. Foreign exchange earning ratio(balance of payments) 
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In general, NPV and IRR methods are used for the financial analysis 

of e proposed project. Followings are the key elements of these methods. 

1. The basic assumptions in NPV analysis are : 

(a) the applied discounting rate is correct : 

and 

(b) this rate remains unchanged ovec the project life. 

If a proposed project may anticipate the following pattern of 

expen1i tu res and income. 

Project life 

Income 

Expenditure 

Net Income 

1st year 

.<l 

Yl 

(Xl-Yl)=A 

2nd year 

X2 

Y2 

(X2-Y2)=B 

3rd year 

XJ 

YJ 

(X3-Y3)=C 

the present value of futu1:e net income, at a discount rate r, is 

A B c 
z = ---+ 

(l+r) (l+r)2 + 

Z is considered to be the net present value (NPV). 

Any proposed project will be profitable if its NPV is above -zero 

(positive) at the assumed discount rate. 

The discount rate does not provide for inflation. It represents 

the net impact of the cost of raising v:irious types of capital (equity, 

loans etc) in the context of the demand and supply of funds and risk 

factors in the environment. 

?. However, knowing the NPY of a proposed project gives no indication 

of whetr.er the project is close to the margin of acceptability. For this 

another measure of profitability is needed. This is supplied by calculatin.-r 

the i1'tcrnal rate of return (IRR}, which can be compared id tl1 .:Jccepted 
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norms (say, dividend expectations on leading stocks} of yield in a par­

ticular industry or economy. 

The IRR is calculated by setting NPV equal to zero and calculating 

the rate r, of the following equation : 

NPV = """"Future income 
L (1 + r)n 

expenditures to income. 

The IRR is the rate that equalizes 

J.. When we choose one between proposed projects A and B, even if pro}ect 

A has NPV higher than that of project B, project A should meet the acceptance 

criteria. That is, project A would also have to have an IRR above the 

prevailing yield rate. Both NPV and IRR have to be compared. 

INFRA-STRUCTURE FOR THE R&D ACTIVITIES 

As noted earlier, the formation of laboratories based on specific 

field of specialization may be the part and parcel of any industrial 

research institute. However, the internal service operations to support 

the R&D activities may be of no less importance. Being mindful of the 

neccessity of service operations, the Institute has formed a satisfactory 

.array of the so-called infrastructure for the R&D activities. The follwing 

isa brief review on those service operations : 

ENGINEERING SERVICE 

The eventual goal of operation of an industrial research orginization 

will be to help achieve a satisfactory adaptation of R&D result on an 

industrial level, which may further lead to the logic that the Process 

Engineering is no less important than the R&D activity itself. The problems 

to be initially considered in the process of physical applications will 

usually include : The optimum manufacturing facilities, until process test 

operations, and technical and other operation3l retardations attendant 

upon mass production operations. For an advance clearance of all these 
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problems, the Institute ha.s the Engineering Department to undertake 

__ . .,_~ ., __ ~ "'---- ..... :___ ,,..__ --.:-- .t:.·--•.:--- -F 1:9n...-ri~rirvT inr1ttl'1o • 
l/..l.~UL ~C.:>L vy:.J..aL...Lv11~. "''.,;; &&..aJ'"'""· ........ .a ...... iw•-··- _ ... ---.,-··----··:1 -··----- . 

To define appropriate process, and to design and designate 

effective manufacturing equipments and facilities. 

To evaluate marketability of products, and to induce informative 

data for assessment of business profitability. 

To develop pilot equipment and system tha.t will fit into special 

process technology or special method of treatment involved. 

To render in-house engineering consultation services. 

Some of the outstanding exemplary achievements of the Engineering 

Department include : Fabrication of pilot equipments for improvement of Red 

Jinseng Processing Facilities : Plant Designing and Supervision for Single 

Cell Petro-protein manufacturing plant : Construction vf pilot plant for 

synthesizing Ethambutol and Amino-butanol : etc. 

TECHNICAL INFORMATION SERVICE 

A Technical Information System represents a vital part of the overall 

operation of any research organization. Naturally, the Technical Infor­

mation Department at the Institute represents c·ne of the facilities which 

came into bt:ing from the very outset of the Institute foundation. 

The modern world of today may be termed as a society inundated wit;1 

overflowing tide of ninformations". To cull, collect. Select, assort 

dnd arrange the technical data out of the sea of informations for ready 

use by scientists and enginee1:s will be an indispensable part of R&D operations. 

The Technical Information Departament ha.s been in operation with 

great emphasis on speedy and effective survey, collection and alalysis 

of advanced technical informations from abroad for distribution among the 

in-house laboratories and among the industrial organizations. It also 

established the channel of exchange of industrial technology informations 

between the Institute and the industry, simultaneously undertaking various 

study projects related to information processing system, 
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The Institute was the first concept of co~tract research organi­

zation in Korea. The conventional wag of tllinlcing in Korea was that the 

term of research means sanething ma.n.Jator~ to the government to public 

institutions a.rxf that the fruite of reaea.rch a.re to be dispensed free of 

charge for industrial applications. In order to convince the idea of con­

tract research, it was necessary for the Institute to launch a decisive 

project development activities. It was to convince them of the necessity 

of sharing the burden of research qost in the interest of solving their 

t'fCh."lical difficulties both current and future. To perform this important 

function, the Institute organized the Project Development Department. The 

Department is performing the role of both project development and research 

sales tnrough contracts with sponsoring industrial organizations. 

The Department also provides assistance in formulating long and 

short term R&D program of the Institute in cooperation wit: top management 

in controlling preproposal activities involving definition of R&D subject 

in preparing formal contract agreements in sul:.mitting interim and final 

research reports, and also performs other administrative duties relative 

to the s3les of research results. In sum total, the Project Development 

prot•ides functional assistance throug!>out the entire process of project 

developnent and control of R&D activities in close coordination with manage­

ment and laboratory heads. 

KOREA TECHNOLOGY ADVANCEMENT CORPORATION (K-TAC) 

One of the ma.for goals of the Institute is to see that the results 

of its R&D activities are transferred to the industry for practical 

applications. In putting the developed technology into practical production 

operation. there are other non-technological factors to be taken into 

consideration. Such as the financial sufficiency and management caliber 

and it is often the case in technology transfer that these supplementary 

factors of non-technological nature would present serious obstacles that 

hinder t:~ successful corrrnercial opera-ions of the new technology. To 
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all~~iat~ .;;-uch diffic~lties ~t.a!!di!'!-] i~ t_~ w~y nf COllmercialization of 

q_&D reS'llts, the Inst:irute organized a business corporation under the 

applicable laws in the name of K-TAC (Korea Technology Advancement Cor-

pora tiun) with the thought that the Corporation could devise the means 

~hereby to secure a successful exploitation of R&D results on an industrial 

level and then to transfer the businPss to the industry in a readily workable 

fo·.711 on a turn-key oasis. 

Though K-TAC is in itself a business corporation fully eligible for 

profit-making, the real significance of its raison dJtre is to see that 

the developed business is eventually released to the industry for public 

g°'ood. Seen from this angle, therefore, K-TAC is an intermediary body between 

the Institute and the industry working on the philosophy of ensuring a smooth 

and effective switch-over of the Institute developed te..:hnology on to t-he 

industry in a viable manner. Naturally, K-TAC evaluates the R&D results in 

the business eyes in order to prepare-an effective working plan for an 

enterprise. In this process, K-TAC will either seek for a potential lxisiness 

partner fran among the existing industrial firms for a joint operation, or 

consider building and operating a model plant: on its own. 

The record of K-TAC business so far includes such experiences as 

transfer or co11111erciali~tions of Fluorocarbon manufacturing technology, 

powdei· metallurgy technology, Refractory Saggar fabrication technology, etc. 

To be more specific, in the case of Fluorocarbon the Institute initial]~ 

developed the manufacturing technology and carried the project further on 

to the stage of pilot plant operatio1i. K-TAC then came to take over the 

project for further brushup with detailed feasibility studies on economic 

and commercial soundness of the project. Once the feasibility was firmly 

established, the entire know-how was then sold to a business firm. This 

is an example of successful technology sales realized through K-TAC. In 

the case of metal powder. K-TAC similarly took over the the Institute 

developed technology. In this case. however, K-TAC elected to construct 

a plant of its own for self operation until it could attain the status of 

full industrial maturity. The case of Refracory Saggar project is an 

example of joint-venture business hetween K-TAC and the industry, where 

K-TAC is undertaking the obligations for operation of plant and product 
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and other related plllse of opera tioz.s. 

In synopsis. the scope of K-TAC business may be sunned up as follows 

To undertake the interllJ<.'diary or catalytic role for effective 
commercial eiploitation of the Institute developed R&D results 
and know-hows. 

To propose or sponsor potential R&D projects for the Institute 

To undertake sales and diffusion of the Institute owned patents 
and know-hows. 

To participate in .management and control of K-TAC-invested 
rosiness enterprises. 

The followings were the .major factors which were used for criteria 

of comnercialization of projects. 

I. COMPANY DESCRIPTION 

A. flha.t is tfu business 7 

rr • Products 

1. flhat are the major products or services? 

2. flho are the major customers? 

3. ffha.t are major applications? 

C. flha. t is their unique selling position? 

flhat are the chief factors tha.t will account for success? 

II. MARKET ANALYSIS AND llARKETING 

A. Industry description and outlook 

1 • flha t is the industry? 

2. How big is it now? How big will it be in 5 gears? 
10 years? 

3. flhat ai·e its characteristics? 

4. flho are, or will be the major custaners? 

S. flhat are or will be the major applications? 

6. flhat are the major tr<:Jnds in the industry? 

B. Target Harkets 
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1. fihat are the 111ajor segments that 11ill be penetrated? 

2. What cue: tbt:: p.cociucts or services to be solcii 

3. For each major application. 11ha t are the following: 

a. Requirements by the custaner? 

b. Current wags of filling these requirements? 

c. Buying habits of the custcmer? 

d. Impact to the custaner of usi.ng prcxluct? 

i. User ecouanics (how Dlch 11ill it save tr.e customer 
per year_?_ fiha t return on investment will the 
customer get?) 

ii. Other impact (Will the custauer have to change 
his current ways of doing things? 
Buy other equipmer!t? (Change work habits? 
Change organizational structure?) 

e. Bow 11ill these segments and applications change over 
the next 3 to 5 gears? · 

C. Competition 

1. fihat canpanies will you ·canpete with (including those lik~ 
you, 11ho are not get in the market)? 

2. Bow do gou compare with other ca11peti tive companies? 

3. fihat ccmpetition will be met in each product line? 

4. Bow does the product compare with other~ (especially in the 
eyes of the custaaer)? 

5. fihat is the market share of each existing =~pedtor? 

D. Reaction from Specific Prospective Custaners 

1. fihat prospective custaners have been talked to? 

2. Have they seen or tested a realistic prototype of the 
product or service? 

3. IE so, what was their reaction? 

E. Marketing Activities 

1. fihat are the plans for: 

a. marketing strategy (''One-stop shoppuig", specidlization, 
market share objectives, image?) 

b. Distribution (Direct, OEM) 7 

c. Promotion (Advertising, conventions, ~tc.)7 

d. Pricing (Demand pricing or cost-based pricing, volume 
discounts, etc.) 

e. How will pricing Char>'Je over-ti.me? 

f. Sales appeals? 

22 



• F • 

g. Geographical penetration? 

h. Field service or product support? 

i. SE.tting priorities among se.;_7111ents, applications, 
aarketing activities? The liaited hwaan resources in 
a new ventu.re cannot be all things to all people 
regardless of the opportunities. 

Selling activities 

1. How will you identify prospective cuscaers? It is important 
to identify not just the ccmpanies but tlie .relevant decision­
markers who can spend money on your product, either discre­
tionary or budqeted funds? 

2. How wi.U gou decide which to contact and in what order? 

3. 'lfhat level of selling effort will you have (For example, 
the nwnbe.r of salesmen)? 

4. fihat efficiency will you have (For exaaiple, how many calls 
per salesman)? 

5. 'lfhat conversion rates will you be able to obtain (For erample, 
bow many calls per demonstration: how .many demonstrations -
per sale)? 

6. How long will each of the above activities take in man-days? 
In elapsed time? 

7. What will your initial ·order size be? ffhat is the likelihood 
and size of repeat orders? 

B. Based on the above assumptions, what is the sales productivity 
of each salesman? 

9. What is the commission structure for the salespeople? 
Does it have increasing or decreasing rates for exceeding 
quota? What will the average salesperson earn per year and 
how long will he/she have to wait to receive ccmmissions, 
e.g. sales cycle milestones? 

lo. r'.·hat evidence do you have to back up gou.r answers to the 
esti111ates above? 

III. TECHNOLOGY : R&D 

A. Current Technology 

(Idea, prototype, small production runs, etc.) 

B. Patent or Copyright Position 

1. How much is patented or copyrighted? 

2. How 111Jch can be patented or copyrighted? 

3. How 111Jch comprehensive and how effective will the patents 
or copyrights be? 

4. Which companies have technology that is superior or equal to 
yours? 
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5. Are there additional !Deans of protechting go~r technology 
(such as secrecy, speed in-putting or the product ox 
service)? 

C. Future Technologies 

fll!ilt new technologies or scientific approaches exist that mag 
become practical in the next five gears? fihat factors limit 
their development or acceptance? 

D. Research and Developnent Activities 

What are keg R&D activities and related milestones and rksks? 

E. New Products 

What new products, hopefully derived directly fr(;& firs~ generation 
products, do you plan to develop to meet changing market needs. 

~. Regulatory Requirements 

Are there any regulatory or approval requirements 

IV. MANUFACTURING/OPERATIONS 

A. Production Operation 

How will you accomplish production or conduct service operations? 

1. How much will you do internally and by what methods? 

2. How much through subcontracts, both initially and ofter one 
or two years? 

B. Advantage 

What production or operating advantages do you have? 

C. Capacity 

What is your present capacity for level of production or operations? 
How can this he expanded? 

D. Critical Parts 

What are critical parts? Are any of these parts "single-sourced" 
or do you have backup vendors? fihat are the lead times of these 
parts? 

E. Costs 

What are the standard costs for production of different volume 
levels. 
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V. MANAGEMENT AND OWNERSHIP 

A. Key /.fanage.rs 

Who are key managers? 

B. Future Managers 

How do you intend to attract and compensate key people(i.e.scock, 
incentive bonus, etc.}? 

. C. Skills and Training 

D. Staff Additions 

E. Non-<:anpete Agreements 

Do any managers have outstanding "non-ccmpete,. agreements with 
previous employers? If so, get opinion of counsel regarding 
the validity or applicability of the agreements. 

F. Board of Directors 

G. Stockholders 

VI. ORGANIZATION AND PERSONNEL 

A. Employees 

How many people will you need by job type? 

B. Compensation 

What compensation method will be used 1:>~1 job type (salary, stock, 
profit-sharing, etc.}? 

C. Organizational Chart 

Show sample organizational structures for formative years and 
thereafter. 

VII. FUNDS REQUIRED AND THEIR USES 

A. Present Requi.rements 

How 111Jch money do you require now? 

B. Future Requirements 

How much will you require over the next five years, and when 
will it be required? 

c. Use of Proceeds 

How will these funds be used? 
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D. Debt vs. Equity 

What portion of the funds are expected to be raised from debt 
rather than equity? 

E. Terms 

What terms do you ask? If this is a first request for outside 
investment, you should prepare a scenario for the attraction of 
required capital, approximate price per share and timing, and 
show dilution or percentage ownership of the initial and sub­
sequent investors. 

F. Option of "Going Public" 

VIII. FINANCIAL DATA 

A. Financial Statements & Projections 

Present historical financial stateme11ts and projections for 
the next three to five years, including: 

1. Profit-and-loss of income stc:tements by month at least 
until breakeven and then by quarter. 

2. Balance sheets at the end of each year. 

3. Cash budgets 

4. Capital budgets for equipnent, etc. 

5 • Manufacturing I shipping plan 

B. Assumptions 

What key assumptions have been made in your proformas, and oow 
good are these assumptions? 

STARTUP CHECKLIST 

I. INTRODUCTION AND BACKAROUND SUMMARY 

A. Company and its principals, including all key personnel 

B. Product or service-photo or illustration 

C. Company objective and philosophy 

D. Market and opportunity 

E. Capital required initially and in first 3 years 
3 years 

F. Team preparing this plan 
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II. MARKETING PLAN 

}. • Definition ('If the market in the industry 

1. Customer: who he is. Where he is. 

2. How the custcvner buys. Point of sale 

3. Usual channels of distribtuion 

4. Advertising and sales promotion practices 

5. Price ranges 

6. Total market size, actual and/or potential 

7. Market survey informa. ti on available 

B. Competition : others already active in the industry. 

1. fiho and where 

2. Nature of operations, products and prices, etc. 

3. Shares of market 

4. Strengths and weakenesses 

5. Basis for competing, your opportunity 

C. Your product or service spec.ific plans for 

1. Product design and packaging 

2. Promoti0n and advertising 

3. Channels of distribution and selling methods 

4. Company salesmen 

5. Sha.re of market 

6. Volume to sell (optimistic, expected, pessimistic: address 
all three) 

7. Pricing 

D. Contingency 

1. Possible marketing problems 

2. Ways you expect to handle those problems if they arise. 

E. Marketing Timetable 

l. Three years (first by month, second, and third by quarter) 

2. Time on horizontal axix, action on vertical axis 

III. PRODUCTION AND OPERATIONS PLAN 

A. The production or operation process 

1. Drawing of your product, or description of service 
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2. Technology : cype of oJ!C<l.iiti.:;;; tc pr!:!'i'.!C"!' nr perform 

3 • Raw materials to be used 

4. Process, 

5. Duality control and test data 

6. Packing and shipping 

B. Raw materials and supplies 

1. Sources, timing and reliability 

2. Prices at different quantity levels 

3. Inventories : cost, storage, and handling 

c. Facilities and Equipnent 

1. Building : cost, availability, sources 

2. Tools and machinery : cost, availability, sources 

3. Plant layout drawing 

4. Maintenance, spare parts, and backup capability 

D. Labor 

l. Type required 

2. Cost, direct and indirect 

E. Contingencies 

l. Possible production problems 

2. Ways to expect to ha.ndle those problems if they arise. 

F. Production and operations timetable 

l. Three years (first by month, second and third by quarter) 

2. Time on horizontal axix, action on vertical axis 

IV. FINANCIAL PIAN 

A. Resources needed 

1. Harke ting, initial costs 

2. Plant and equipment 

3. Personnel 

4. Working capital 

5. Other (further R&D, etc.) 

B. Resources Available 

1. Capital 

2. Materials, equipment, etc. 
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3. Latest: financial st:at:ement:s (b:Jlance sheet: and incane 

IV. FINANCIA:. PIAll 

A. R0 .iOUrceS needed 

1 • lfarket:inq, ini t:ial cost:s 

2. Plant: and equipment: 

3 • Personnel 

4. rtorlcing capi t:al 

5. Ot:her (further R&D,etc.) 

B. Resources Available 

1. capit:al 

2. llat:erials, equipment:, et:c. 

3. Latest financial st:a tements (balance sheet and income 
st.a~nt) 

C. Anal9sis 0£ revenue, costf_ and capit:al (at least tlJEee levels : 
opthaistic, expect:ed, and pessimistic) 

1. Revenues, gross and net 

2. Fi.zed and variable costs 

3. Brealceven analysis 

4. Capit:al structure anal•1sis 

5. Ret:urn on investment a.ralysis 

D. Contingen=ies 

1. Possible financial problems 

2. fla9s you expect to handd.e those prol;,lems if ~hey arise 

E. Financial forecasts and timetable (three levels : optimistic, 
expected, pessimistic) 

1. Cash flow 

a. first year by month 

b. second and third years by quarter 

2. Pro Eorma. income st:atements, three years by year 

3. Pro Eorma balance sheets, three gears by year 

4. Sources of capit:al, including owners and outside prospects 

5. Amount and form of capital to be sought at what Lime 

V. ORGANIZATI<ilAL AND STAFFING PLAN 

A. Personnel needed for projected operations 
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1. lfanagement 

2 • reclmi.cal staf£ 

3. Operating : Ila.Ike ting, manufac'bJ.ring, other 

4. outside services 

B. Source of personnel 

1. ffm is now involved. : resumes of principals and keg personnel 

2, ffm is soon available - recrui tJnent 

3. 'l.'raini.ng and development 

c. Organization structure and charts 

1. Initially 

2. Years 1,2, & 3 

D. Basic Personnel Policies 

1. Salaries and wages 

2. Fringe benefits 

3. 'l.'ra.ining and developnent opportunities 

4. Other as needed 

E. Contingencies 

1. Possible organization and staffing problems 

2. flays you expect to handle these problems if theg arise 

F. Organization and Staffing Timetablw 

1. Three years, first by mor..th, second, and third by quarter 

2. 'l'bae on horizontal axis, action on vertical axis 

EFFECTS OF INTERNA'l'IONAL COOPERA'l'IONS 

One of the important aspect= of development of modern industrial 

technology will be the process of inteyrating different technologies. While 

the fields of engineering and technological specializations are becoming 

more fractional in Jcind and more inten~ive in nature, the necessity of 

coordinative integration of different fields of specializations is equally 

being stressed. 

Though the Institute is in itself based on the concept on an integrated 

research organization embracing laboratories of different speciali:z.Jtions, 
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it is also mindful o£ building up cooperation system with other institutions 

and universities at haae and abroad in the effort to strengthen its research 

posture. For this, the Institute maintains sister relationship with a 

number of foreign research institutes including the faaaJs Ba.ttelle Memorial 

.rnsti tu te in the United States. 

Above all, the relationship with Ba.ttelle lleaJrial Insti!:.ite(BHI} 

is admitted to be intrinsically inseparable. At the outset o£ its foundation 

in June 1966, the Institute entered into a special technical cooperation 

agreement with BHI in order to draw upon their expertise advisory services 

beginning from construction plans and ranging up to formulation of manage-
~ 

ment and operational progra111 in the early stage of its establislment. 

The outstanding BHI services rendered for the Institute so far may 

be sumna.r i zed as follotlS : 

Assistance services on the foundation and constructior. plans. 

Assistance in recruiting and training of Principal Researchers. 

Technical services by research specialists to assist R&D activities. 

Advisory services in organizing such support units as Technical 
Information Department and Industrial Ec:Onomics Group. 

BHI initially rendered assistance services in forming and shaping 

the basic posture of the Institute in the early days, and in later days 

it assigned their experts for co-participation in the R&D activities. Their 

exports services may be classified roughly into these three categories : 

1) Services to help perform specific research projects involving 

either industrial technology or economic considerations, 2) Assistance in 

training core research staff, and 3) Assistance in the state-of-art analysis 

of the prevailing industrial technology. 

The inter-actions between the Institute and its sister organizations 

proved highly effective not only in shouldering the burden of various 

difficult problems that the Institute faced in the early stage of operation, 

but also in achieving a rapid and healthy growth of the Institute by 

advanced management system and sophisticated research control mechanism 

developed b'J those friendly organization. Another important effect of such 
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international cooperative pracitice was the advantage brought forth in 

the area of techr.ical ma.npower development. For illustration, as many as 

38 individual core research staff have had tour of training at BHI in 

varying periods ranging fraa 3 months to a full year. 'l'he training 

operation was highly conducive to have the trainees thoroughly acquainted 

with complex mechanism of operation of unit laboratories and performance 

of contract research, as well as to develop their own research capabilities. 

The development of ma.npower by means of international cooperations 

has a most significant bearing with the developi~g countries in view of the 

£-act that they simply lack in experience of having the so~alled applied 

research institutes in operation. For that matter, the Institute was no 

exception. The contract research was still a new concept in Korea, hence 

the researchers themselves were still to clearly understand the nature 

and mechanism of contract research, to say the least that they needed develop­

ment of their own caliber for an effective performance of applied research. 

It is for this reason that the Institute has maintained and is still main­

taining a positive interest in dispatchincj its key staff abroad on training 

purpose, and now it may be safely admitted that this kind of international 

synergism of cooperations has constituted an indispensable factor that is 

assuring a continual development of the Institute. 

EPILOGUE 

In conclusion, there have been ma.ny contributory factors that have 

enabled the Institute so far to do what it could possibly do in the interest 

of industrialization of Korea, and here it must be admitted that, of all 

those factors, the determined government support policy is considered to 

have played the most important role. 

To elaborate a little more on the idea of the government support 

policy, the morale enhancement and environmental encouragement for tiie 

best use of the scientists and the fruits of their research efforts is 

considered equally important as the financial provisions. In the physical 

conception, the extent to which science and technology could contribute 

toward national developnent may be found on a level proportioMl to the 
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amount of investment for developnent of science and technology es-pecially 

in the developing t10rld, to that portion of investment absorbed by the 

government. And such material support llllSt necessarily be supplemented 

with spiritual ir>eentives for higher morale of science and technology and 

the super mechanism for skillful and effective utilization of the finan­

cial resources so invested • 
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