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Introduction
 

The major opportunities in the developing countrie5 for commer­

cialization of technology are in the adaption and improvement of
 

known and proven technologies. Design, prototype development,
 

engineering, market testing, the entrepreneur that will drive
 

that technology into the market place and assure its quality
 

rather than research predominates. The venture aspect of
 

commercializing technology, as distinct from the business or
 

entrepreneurial aspect, is to distinguish and choose correctly
 

from among available technologies which one is the best for a
 

given market opportunity. Many local businessmen have ideas
 

about developing new products for aistinct markets taking
 

advantage of local materials, market relationships, or market
 

tastes, but they need guidance on assessing the cost and feasi­

bility of developing those products, either on the basis of
 

imported or locally derived technology. Success is the result of
 

combining the right business person with the right technology for
 

the right market.
 

Most developing countries have attempted to strengthen their R&D
 

capabilities by establishing government R&D research centers.
 

Although research has been accomplished, less technology than
 

anticipated has been commercialized either through licensing or
 

joint venturing for production. This experience is not uncommon 

in developed countries. Both market and financial analysis has 

been lacking in setting the research agendas by government 

financed and managed R&D laboratories and those that know markets 

-- private businessmen .-- enter the decision-making cycle too 

late. 

In addition to establishing R&D laboratories, governments have 

attempted to encourage the private sector to upgrade its techno­

logical base by fiscal measures -- tax incentives for licensing 

imported technology, preferential tariffs on imported equipment 

and tax incentives on R&D expenditures. These fiscal incentives 



have proven only partly successful for a variety of reasons:
 

unrealistic ceilings on royalty fees allowed in licensing have
 

discouraged on-going relationships between those who own tech­

nology and can continually upgrade it and those who license it;
 

tariff preferences for imported equipment have lead to inappro­

priate technology in the context of the prevailing costs of labor
 

and capital in the importing country; and tax incentives on R&D
 

have been of short duration or perceived as such by business 

people and the administration of those incentives has been 

cumbersome and time consuming. 

A logical first question is: should governments and interna­

tional funding agencies adopt measures and programs to stimulate
 

development of technologies by the private sector in developing
 

countries? Government expenditures and incentives for technology
 

returns
development are generally justified because: 1) social 


due to external benefits, such as diffusion of specific knowledge
 

and development of specialized manpower and innovative management
 

skills are greater than private returns; 2) investments in
 

technology are often considerably riskier than those for other
 

activities; and 3) even when private entrepreneurs are willing to
 

invest in technology, gaps in the capital market inhibit their
 

financing of these activities.
 

This paper focusses primarily on filling the gaps in the finan­

cial market for technology development and commercializing that
 

technology into usable and useful products and processes. With
 

proper analysis of the technological options and the cost and
 

feasibility of adapting those technologies to specific market
 

opportunities, the primary risks of investing in manufacturing
 

products based on new technology should be commercial: market,
 

price and business acumen. How much risk the financier is
 

willing to take will depend on his or her source and cost of
 

money and what are his or her objectives for return on investment
 

over what time period.
 



Given the risk aversion philosophy of most financial institu­

tions, particularly those established and operating in developing 

countries, reducing the technology risk and shortening the time 

horizon between when these institutions provide financing and 

when they can expect a return, will hasten their participation in 

financing commercialization of technology -- the end result of 

which is new productive investments, new jobs, upgraded skills, 

expanded markets and new export earnings. 



Financing Technology Development
 

For the small entrepreneur, development of technology is mostly
 

self financed with the help of family and friends. Increasingly,
 

universities and large corporations in the U.S. will assist
 

entrepreneurs in commercializing technology developed in their
 

laboratories. Specialized companies such as University Patents
 

and Research Corporation have established contracts with univer­

sities where they will assess, patent and license university
 

technology on a contract-fee basis. Corporations such as G.E.
 

have licensed and financed employees to develop and commercialize
 

technology the company has shelved and some corporations, such as
 

G.E. and Monsanto, for example, and more recently some univers­

ities, have developed venture capital funds to finance start-ups
 

using their technology or technologies from other sources. Using
 

Section 174 of the tax code, particularly after the Snow decision
 

of 1974, R&D limited partnerships have become popular and some
 

large funds, such as Prutech, specialize in the development and
 

commercialization of technology.* State authorities have also
 

intervened in this market. An example is the Connecticut Private
 

Development Corporation, which provides conditional grants for
 

technology development for local entrepreneurs. The Corporation
 

is repaid from royalties on successful ventures. This array of
 

financial mechanisms, with the exception of family and friends,
 

is absent in the developing world. Some attempts have been made
 

by governments and international lending agencies such as IBRD
 

and AID, to fill this gap at various stages of the technology
 

development cycle with varying degrees of emphasis and success.**
 

* It is uncertain what effect the 1986 tax law changes will have
 

on the attractiveness of R&D Limited Partnerships to investors.
 
Guidelines have not yet been published.
 

** See Appendix D, "Sharing of Risks" for additional information 



The most notable are:
 

BIRD-F
 

A binational fund was established by the governments of the U.S.
 

and Israel on an endowment basis with initial capitalization of
 

new
US$50-million (now $110 million). The number of projects
 

financed is limited to the income of the endowment and royalties
 

from successful projects. Major characteristics of BIRD-F are:
 

- product-process development, only enter the technology
 

development cycle between prototype development to market
 

testing
 

- collaborative projects - US-Israel private companies
 

- no start-up financing for production - only technology
 

development financing 

- royalties for payments on success. Conditional grant ­

no obligation to repay if unsuccessful, no collateral 

required 

- small independent staff, (5 professionals) which provide 

excellent busines3 and technology assessments and 

introduction to appropriate business partners 

- strong technological infrastructure in both countries 

- products developed are mostly for export with short and 

unique technological competitive life spans
 

- Board - all government, approve each project
 

- incremental funding based on approved technology develop­

ment plan - will provide both FX and local currency
 

financing. Up to 50% of costs will be covered by BIRD
 

with maximum size of investment by BIRD of $1.5 million
 

over a 3-year period
 

- no role by staff in management of projects, but strong 

monitoring role in implementing and modifying approved 

project (technology) development plans 

- no U.S. marketing offices
 

- good client base - U.S. companies know Israel and vice
 

versa. Much of the early technology development -- idea
 



to initial prototype development -- was financed by the 

Office of the Chief Scientist, Government of Israel. 

Many of BIRD-F projects are graduates of this early 

financing which was supported by an IBRD loan. 

- level of technology development financed - medium 

- will finance idea development and pre-feasibility on a 

limited scale 

- staff comes from business or technology development firms 

- BIRD has initiated 135 projects to date. 54 have led to 

sales: 12 over $1-million, 5 over $5-million and 2 over 

$50-million. SaleL resulting from all projects which 

have received support from BIRD total about $240-million 

through 1986. BIRD was established in May, 1977. 

A copy of the latest BIRD annual report and its handbook to 

businessmen in preparing project proposal are attached as 

Appendices A & B. 

PACT
 

A binational fund established in 1986 by AID and ICICI, an Indian
 

development bank. (ICICI is 50% government-owned). PACT is
 

quite zimilar to BIRD-F except:
 

- ICICI can provide follow-on equity financing for start-up
 

production from its own resources
 

- managed by ICICI internally
 

- Board is private, but Board does not approve individual
 

projects
 

- U.S. marketing office
 

- no endowment -- number of projects will be limited by
 

initial grant, $10 million, and royalties from success­

- operating expenses for staff covered by ICICI (3
 

professionals)
 

- r.: idea development or pre-feasibility study money yet 



- level of technology - medium, probably below level in 

Israel, and most products and processes developed will be 

internal (India) market 

- finance prototype to market testing - 50% of costs, up to 

maximum from PACT of $1.5 million - predominately rupee 

financing 

- good client base from customers already served by ICICI 

(assets $2.5 billion) 

- staff comes from development and commercial banking 

expei-ience 

- will probably require collateral and some repayment 

whether development of technology is successful or not 

from recipients of approved conditional grants 

- good business analysis capability; limited ability to 

analyze technology; ability to find best partners is not 

tested 

- has a U.S. marketing office 

KTDC (Korea Technoloqy Development Corporation)
 

- established on basis in part by loan from IBRD in 1981,
 

KTDC is 30% government owned, 70% private companies
 

- large staff - about 50 professionals, many come from
 

commercial banks
 

- KTDC aims to promote, appraise and finance existing
 

private industry projects to upgrade their technological
 

capability. As part of its activities, KTDC will finance
 

businesses to commercialize results of their own R&D
 

efforts, subcontract directly with reseacch institutes
 

for R&D on behalf of businesses or finance the adaptation
 

of imported technology
 

- assess opportunities and provide brokering if appropriate
 

but this is limited and KTDC wr -ks primarily with
 

Japanese-Korean and US-Korean opportunities
 

- three types of financing:
 

a) conditional lending (collateral for 30 - 40% of
 

/ 



loan). If successful, full repayment of loan plus
 

royalty (which is greater than the interest on a
 

conventional loan); if unsuccessful, repay only part
 

of principal (30 -40%). The payment for successful
 

projects is based on KTDC earning 23% return.
 

b) credit conventional loan (collateral or non-collat­

eral) - pay interest at about the same rate as
 

charged by development banks. These loans are not
 

always collateralized and no royalty payment is
 

required. Since the final borrower assumes the
 

foreign exchange (FX) risk, many opt for credit
 

conventional loan rather than conditional loans.
 

c) equity, but not widely used to date, and only for
 

small, innovative companies which are basically
 

start-ups. Equity is generally in the form of
 

convertible debentures, with KTDC having the option
 

to convert to equity within 5 years.
 

KTDC will enter technol)gy development cycle at pre-prototype
 

stage; it will also finance later stage developments and first
 

product commercialization with equity for new companies.
 

Of 600 projects financed to date, 40 are equity and 40 are
 

conditional loans. The balance is financed as conventional
 

loans. Only 10 projects have failed; 7 have been fully repaid,
 

KTDC does much of its conventional conditional loans and equity
 

financing from domestic borrowing (by raising money in the Korean
 

bond market or by borrowing from the government at low interest
 

rates).
 

The IBRD loan to KTDC is at a variable rate with a modest spread
 

to KTDC. Since the government has a ceiling on the domestic
 

lending rate and requires fixed interest rate lending, the
 

government subsidizes KTDC spreads on sub-loans from the IBRD.
 

The amount of subsidy provided by the government is declining.
 



As of 1985, KTDC had capital of $32.39 million and had provided
 

$220.93 million in financing to 600 projects.
 

KTDC was a revolutionary financial institution within the context
 

of the Korean capital market when it was established. KTDC
 

actively looked for investment opportunities with small busi­

nesses and KTDC would lend to private businesses without
 

requiring full collateral.
 

The initial capital for KTDC came from the government. KTDC was
 

further capitalized by about 70 private companies in a unique
 

manner in 1981. Under Korean law, private companies could set
 

aside 1% of sales or 20% of profits in one year for investments
 

in R&D over 4 years. The total R&D expenses could be written off
 

as an expense the first year, but companies were penalized
 

heavily if they did not utilize the tax write-off R&D reserve
 

fund within 4 years. In 1981 the government allowed companies to
 

use these R&D reserve funds for capitalization of KTDC.
 

KTDC recently established a venture capital subsidiary, KTIC,
 

under a new Korean law to foster venture capital. This a high
 

risk taking, equity financier for firms in new businesses driven
 

by technology, such as automobile component parts.
 

Lessons Learned
 

1. KTDC must work very closely with firms which are developing
 

technology under conditional loan or equity financing from
 

KTDC, generally small companies. New engineers hired by KTDC
 

do not have the experience to fully pr'vide the guidance
 

required by these companies in order to protect KTDC's
 

investment.
 

2. Fees earned from business assessments and brokering have been
 

very limited. A copy of KTDC's 1984 annual report in is
 

Appendix C.
 

- C 



K-TAC (Korea TechnoloQy Advancement Corporation)
 

A government company incorporated in 1974 which promotes the
 

commercial utilization of the research and development on
 

production technology of the Korea Advanced Institute of Science
 

and Technology. (KAIST) and other publicly-supported research
 

institutions. K-TAC evaluates commercial potential, markets the
 

technology and initiates projects through equity investments or
 

sales of KAIST technology. K-TAC operates primarily on a
 

commission basis; it will do consulting for private companies on
 

a fee basis. K-TAC will provide equity-finance for start-ups 

based on KAIST or imported technology. The average size of K-

TAC's equity investment was about 300,000-400,000 $US in 1982. 

KAIST technology is taken to the pilot project stage before 

marketed by K-TAC and KAIST will provide warranties to the
 

purchasers of its technology through K-TAC. K-TAC generally co­

finances projects with the Korea Development Finance Corporation
 

(KLP). Like KAIST, KLP is a stockhr,_-der in K-TAC. K-TAC was
 

established in 1974. As of 1985, K-TAC had a capitalization of
 

$1.8 million and had invested in 17 projects.
 

KDIC (Korean Development Investment Corporation)
 

KDIC is a private venture capital, equity investor which focusses
 

on financing small and medium sized businesses, but is not
 

limited to products based on new technology. KDIC was estab­

lished in 1982. KDIC finances start-ups and expansions; they do
 

not finance technology development. Investors include JAFCO,
 

DEG, ADB, IFC, Westinghouse and originally American Can who sold
 

out. Westinghouse is reported to own 30% of the equity. As of
 

1985 KDIC had a capitalization of $10.27 million and had invested
 

in 75 projects.
 



KDIC's objectives are:
 

1. 	 To improve the technological profile of Korean firms by
 

financing projects utilizing innovative technology;
 

2. 	To promote export-oriented, small company development;
 

3. 	To add to the shortage of equity financing available to
 

Korean firms.
 

KDIC has resisted investments in riskier, small scale projects
 

and has attempted to establish itself by investing in companies
 

managed by proven entrepreneurs.
 

FONEI (Mexico)
 

A government trust fund administered by Banco de Mexico (the
 

central bank), FONEI runs the largest of Mexico's industrial
 

technology development financing programs. FONEI supplies money
 

for loans for equipment purchasers and technology development
 

through commercial banks. They will provide up to 100% of the
 

cost of specific industrial technology development projects and
 

80% for equipment purchases. Their large equipment lending
 

program allows movement along the successive stages of technology
 

innovation to equipment purchasing and their well-trained staff
 

allows them to identify opportunities for technological innova­

tion based on equipment purchased for specific purposes in
 

Mexico. The commercial bank can take the risk on the loan or
 

obtain a guarantee from FONEI for up to 90% of the finance
 

provided by FONEI by paying a guarantee fee. FONEI also provides
 

some grant financing along with loans for risky technology
 

development projects.
 

In 1985 FONEI instituted a conditional loan program for tech­

nology development projects. If unsuccessful, 25% must be
 

repaid; if successful a repayment schedule including royalties is
 

worked out among FONEI, the participating commercial bank and the
 

borrower. The program was supported by a loan from the IBRD.
 

Before the initiation of the conditional loan program, FONEI had
 



a bias toward larger, less risky projects since they required
 

repayment of the loan even if the individual project fails.
 

CDTI (Center for the Development of Industrial Technology, Spain)
 

This is a government agency established initially within the
 

Ministry of Industry and Energy. It is now autonomous. CDTI
 

provides conditional loans to enterprises for research and
 

develupment. When CDTI was first established with a loan from
 

the IBRD, they had to seek out projects for financing; now
 

companies come to them. Under the conditional loan, if the
 

project financed did not lead to a marketable new product or
 

service, the principal is repaid, but interest is forgiven. If
 

successful, CDTI is repaid plus a royalty charge on net sales.
 

Investments are made at the pre-market phase. CDTI participates
 

in market and technology forecasts studies and assessments,
 

generally by outside experts. CDTI now provides a conventional
 

lending program. It has about 40 employees.
 

Examples of projects:
 

a) a prototype of a medical infusion group; 

b) a process for the direct production of sterilized red 

peppers 

A typical project financing for CDTI is:
 

CDTI 34%
 

Sponsor 50%
 

Spanish government 16%
 

CDTI generally lends at 14%, term loan and requires substantial
 

collateral. The average size of project is $500,000.
 

Lessons Learned:
 

1. 	Project evaluation should give more weight to innovative and
 

commercial aspects of the proposals and to the technical and
 



managerial capacity of the sponsors and less weight to
 

collateral.
 

2. 	Project implementation plan should have well-defined bench
 

marks of progress against well-defined tasks.
 

3. 	Early links should be established with financial institutions
 

like Sefinnova for financing for scaling up equipment,
 

prototypes, product samples, pilot plants and industrial
 

scale manufacturing.
 

SEFINNOVA (Spanish Society for the Financing of Innovation)
 

A private venture capital firm capitalized by private financial
 

institutions. It provides equity and convertible debenture
 

financing timed to coincide with the commercial launching of a
 

new product-process or services. It does not iinance start-ups
 

at the R&D, patent, or idea level. Established in 1978, its
 

initial capital was $5.8 million; it employed a professional
 

staff of 9. In a second capital subscription, the bank share­

holders also provided long-term debt financing commitments for
 

funding investments by Sefinnova in the form of convertible
 

debentures and other equity-linked debt instruments. Between
 

1978-83, Sefinnova made on the average 3 investments per year
 

averaging $80,000 per investment. Appraisal fees averaged
 

$30,000/year, operating expenses about $300-325,000/year.
 



What is Required for Financing Commercialization of Technology?
 

Technology infrastructure - essential - technically-trained
 

people with problem-solving experience, engineers (electrical,
 

mechanical), production managers, electricians, fabricators, farm
 

machinists, lab technicians, people who find solutions to
 

problems based on academic-training and practical experience in a
 

technical field. Country should have well-developed metrology,
 

industrial standards and quality assurance programs if exports or
 

import substitution products in an open market are the goal.
 

Business types and social structure - essential - problem­

solving, risk takers, and innovative businessmen, with country's
 

social goals that put high value on profit, market share, capital
 

accumulation, investment, competition among firms, between firms,
 

between the government and private sector.
 

Government Policy - essential - A government policy environment
 

which does not discriminate against the private sector in the
 

pricing and allocating of capital and foreign exchange, does not
 

create major bureaucratic hurdles for the private sector in
 

licensing of technology, does not institute a tariff system which
 

favors production for a protected dometic market, and does not
 

maintain a substantially overvalued currency. High rates of
 

inflation will discourage private investment in R&D and new
 

product development.
 

Fiscal incentives - not essential, but potentially very helpful­

equitable treatment of R&D expenses and depreciation on R&D 

equipment; ready access to FX for imported research equipment and 

payment of fees and licenses for technology; tax credits for R&D 

on new product development, either for domestic or export
 

markets; permanency of fiscal incentives; effectiveness of
 

administering fiscal incentives; special treatment for venture
 

capital firms and funds and no double taxation on capital gains.
 



Imported or domestic technology - not essential - but will
 

influence how a financing institution operates. The source of
 

the technology will be determined in large part by consumer
 

tastes, potential markets for products developed, technology
 

infrastructure and fiscal incentives or disincentives, and
 

government regulations on licensing. The country should be open
 

to the importation of technology.
 

Financial market - essential - broad-based, e.g., commercial 

banks, non-depository financial institutions, development banks, 

venture capital, merchant banks and stock market. The type of 

projects, terms, collateral, risks, degree of involvement in 

management, project assessment capability will be affected by 

depth , breath and openness of financial markets and who 

capitalizes a fund for, or finances directly, the development and 

commercialization of technology and at what stage of the 

development it finances (see Appendix D). 

Market - essential - size and location, growth, competition, and
 

tastes of consumers for products developed. What products are
 

developed will be determined by cost, quality, packaging,
 

servicing, marketing relationships, and profit margins. How
 

stable are the advantages; what is the competition? These will
 

influence what R&D is financed (whether R or D) and how the R&D
 

process is staffed and managed.
 



Philippines
 

Introduction
 

The Philippine situation has changed dramatically over the last
 

year. There are many reasons why foreign investors have taken a
 

wait and see attitude before investing or participating in joint
 

ventures in the last few years. Government policies prior to
 

1984 did not encourage investment in new product development or 

cost reducing process technology for the domestic market. The 

real rate of growth of industry declined 1984-86; the oppor­

tunities for expanding manufacturing output based on import
 

substitution had been largely exhausted by 1984. However, on the
 

positive side, emergency import and foreign exchange controls
 

have been abandoned recently and commercial banks have been free
 

to trade in foreign exchange, creating a floating exchange rate.
 

The new government is committed to expanding and diversifying
 

manufacturing exports, and the Philippines, by virtue of its
 

lower wage rates, highly educated population, extensive entrepre­

neurial talent and access to major markets such as the U.S. and
 

Japan, is well-positioned to respond to new export opportunities,
 

as they did in the past with the garment industry.
 

An important dimension of developing new market niches for
 

Filipino businessmen will be new product development, based on
 

available and largely imported technology or adapting proven
 

process and product technology by Filipino firms. Creating or
 

using new product or process technology will require access to
 

technology worldwide, evaluation of technology options, managing
 

adaptation of technology by the firm, risk capital to finance
 

technology adaptation and business start-ups and expansions, and
 

attention to quality control. A corporation, Philippine Develop­

ment Corporation, financed and managed by private Filipino
 

businessmen, is suggested as an institutional vehicle to assist
 

businessmen in pursuing technology related market opportunities,
 

particularly for export.
 



Background
 

Education still maintains a vital role in the PHilippine, but,
 

according to some observers, standards (English language,
 

science, engineering and business) have been slipping. Fifty
 

percent of the Philippine population is sixteen years and
 

younger. Unemployment is still too high. According to a
 

government survey, in the last quarter of 1986 the unemployment
 

rate was 11.1% in the country (24.5% for metropolitan Manila).
 

The economically active population in the period (Filipinos 15
 

years old and over) was 34.612 million.
 

Such findings show a virtually unchanged situation compared with
 

the year-ago period or the 1985 last quarter when the employment
 

rate stood at 88.9%, and the jobless rate at 11.1%. The
 

economically active population was 33.646 million or 766,000 less
 

than the 1986 figure. However, there were slight improvements
 

over the first three quarters of 1986 whose corresponding
 

employment rates were 87,87.2 and 88.8% and unemployment rates
 

12, 12.8 and 11.2% respectively.
 

There is a latent labor and investment potential in the Philip­

pines that is ready to be tapped. Local investment far exceeds
 

foreign, but foreign investment is on the rise. According to the
 

Manila Times, government figures show that investments in January
 

1987 reached over P900 million, up 37% over the P575 million of
 

December 1986. Of the total investment 90.9% was local and 9.1%
 

was foreign. The amount of local investments, P840 million, made
 

in January, is 7 times more than the P115 million posted in
 

December. The manufacturing sector was the biggest share
 

contributor with P232 million of 45.6% of local investments.
 

Foreign investments reached P80 million in January, 400+% over
 

the December level of P17 Prllion, a more than fourfold increase
 

due to reinvestments.
 



The U.S. has a long history of trade and investment with the 

Philippines. Filipinos value U.S. management, marketing and 

technological skills. As shown in Table A, the U.S. is the 

largest trading partner. 



TABLE A
 

TRADE WITH ALL COUNTRIES
 
FOB IN US $ MILLION 

3rd Quarter 1986 

Trading Partner Total 
Trade 

% Exports Imports Balance 
of Trade 

Total 2,440.76 100.0 1,249.17 1,191.59 57.58 

1. USA 738.91 30.3 440.83 298.08 142.74 

2. Japan 405.85 16.6 187.50 218.35 (30.85) 

3. Hongkong 136.75 5.6 69.13 67.62 1.50 

4. West Germany 112.48 4.6 62.04 50.44 11.61 

5. China, Rep. of 104.94 4.3 29.49 75.45 (45.96) 

6. United Kingdom 93.68 3.8 65.96 27.71 38.25 

7. Saudi Arabia 73.79 3.0 9.29 64.50 (55.20) 

8. Netherlands 71.41 2.9 53.58 17.83 35.74 

9. Singapore 70.03 2.9 36.86 33.17 3.69 

10. China (Mainland) 67.79 2.8 44.51 23.28 (21.22) 

11. Others * 565.13 23.1 249.98 315.15 (65.16) 

* 125 other Countries 

Source: BFT 2/10/87 



C. STRUCTURE OF A POTENTIAL FUND
 

The Philippine Development Corporation (PDC) as proposed, will
 

accomplish the three basic objectives important to both
 

countries. These are: expanding and diversifying trade;
 

creating employment and new skills in the Philippines; and
 

promoting private enterprise. The Corporation will focus on
 

partnerships between Filipino and U.S. businessmen and technology
 

development institutions.
 

There is a tremendous diversity in the Philippine economy; this
 

translates into numerous potential opportunities for businessmen.
 

Table B illustrates the diversity of the Philippine economy.
 

Finally, according to ECON (Economic News), the original Philip­

pine growth target assumed a peso-dollar exchange rate of P21.60
 

to a dollar this year which would gradually depreciate by 4% to
 

5% annually reaching P27 to a dollar at the end of the medium­

term period. The average rate of depreciation for the six years
 

was projected at 25%. The revised estimates assume a lower
 

depreciation this year, to P21.30 to a dollar, and a faster pace
 

in coming years to reach P26.70 to a dollar in 1992, for an
 

average depreciation rate of 25.4%. This revised trend suggests
 

a more stable foreign exchange rate and bodes well for a Philip­

pine economy more competitive and less risky for investors in the
 

long term (five years).
 

The Philippine financial community has the resources to capital­

ize this corporation. The Philippine business community has the
 

entrepreneurial spirit to make the fund effective and profitable
 

for the investors.
 



TABLE B
 

PHILIPPINE EXPORTS BY COMMODITY 
(US $ FOB MILLION) 

January - November 1986/1985 

Item 1986 

Total Exports 4,385.30 

Traditional Exports 1,050.59 

Sugar Products 102.49 
Coconut Products 421.94 
Mineral Products 92.87 
Forest Products 179.48 
Pineapples in Syrup 77.35 
Gold from Copper Ores 

Ores and Concentrates 132.25 
Unmanufactured Abaca fibers 11.66 
Tobacco, Unmanfactured 20.95 
Petroleum for International 

Delivery 11.61 

Non-Traditional Exports 3,334.71 

Manufactures 2,837.66 
Garmets 657.79 
Textiles, Yarns & Fabrics 28.19 
Handicrafts 130.76 
Electronics 863.36 
Wood Manufactures 30.17 
Furnitures & Fixtures 81.29 
Travel Goods & Handbags 10.45 
Non - Metallic Mineral Manufactures 15.29 
Chemicals 220.58 
Machinery & Transport

Equipment 45.56 
Footwear 42.97 
Nickel & Nickel Ores 14.71 
Others 696.56 

Non - Manufactures 497.05 
Rice 0.01 
Coffee, Raw, not Roasted 114.91 
Bananas, fresh 120.87 
Marine Products 129.61 
Others 131.65 

Source: Planning Service 2/10/87 

GROUP
 

1985 % inc/dec 

4,223.19 3.84 

1,045.24 0.51 

160.05 
392.84 

89.56 
173.71 
82.53 

(35.96) 
7.41 
3.70 
3.32 

(6.27) 

89.88 
15.07 

23.42 

47.14 
(22.65) 
(10.55) 

18.19 (36.14) 

3,177.95 4.93 

2,789.84 
543.61 
22.85 
117.60 

986.90 
27.31 
76.78 

8.35 
20.52 

134.04 

1.71 
21.00 
23.35 
11.19 

(12.52) 
10.47 
5.87 

25.20 
(25.51) 
64.56 

34.76 
43.97 
56.17 

716.97 

31.08 
(2.29) 

(73.82) 
(2.85) 

388.12 
0.03 
6.18 

105.06 
89.38 

187.46 

28.07 
(58.24) 

1,757.89 
15.05 
45.01 

(29.77) 



The 	A.I.D./Philippine Program
 

Areas in the Philippine environment that need some attention and
 

where a bilateral or multilateral assistance program might be
 

helpful are:
 

1. 	A need to improve financial intermediaries by mobilizing
 

private capital for new products, primarily for exports
 

and by providing a wide range of technical assistance
 

and training to intermediate financial institutions in
 

such areas as project lending, cash flow and risk
 

analysis, and to develop a secondary market for bonds,
 

project loans, and mortgages, and venture capital
 

institutions.
 

2. 	 A need to assist smaller businesses, where most of new
 

employment will be generated, in entrepreneurial and
 

technical training, access to supervised, risk capital
 

and quality control at the firm level.
 

3. 	 Technical and management assistance to firms and
 

feasibility studies for new products and markets on a
 

shared cost basis.
 

4. 	A study to identify fiscal incentives to promote R&D by
 

all qualifying Filipino firms. This study could also
 

identify tax credit mechanisms for R&D that would
 

facilitate private firms providing capitalization to PDC
 

as was the case for KTDC in Korea.
 

5. 	Advisory assistance to the appropriate Filipino govern­

ment ministries and office on developing and enforcing
 

quality standards.
 

6. 	Education program, i.e., seminars, factory visits to
 

promote the acceptance of quality control and quality
 

assurance throughout the Philippines.
 

7. 	A marketing study, reimbursable grant, to PDC to
 

identify product srecifications, packaging, distribution
 

channels and market niches for Filipino produced goods
 

and services, particularly for export.
 



Some Pluses and Minuses for Commercializing New Technology in the
 

Philippines
 

A. 	Pluses:
 

1. High education level of Filipinos, many are not fully
 

employed;
 

2. 	Engineers (all types, including product design engineers)
 

are available, many with experience. They perceive limited
 

productive opportunities in the Philippines;
 

3. 	Pragmatic new manufacturers with work experience abroad;
 

4. 	Good and relatively sophisticated financial system;
 

5. 	Political environment which is becoming more stable;
 

6. 	Excellent physical and social infrastructure;
 

7. Basically open, free market economy which encourages
 

competitiveness;
 

8. Small scale industries that can produce good quality
 

products for high value added markets that can potentially
 

be flexible in changing product mix to meet changing market
 

opportunities;
 

9. New government's stated willingness to assist private
 

businessmen and political willingness to consider partial
 

privatization of government enterprises; and
 

10. 	Finanical capital looking for productive and profitable
 

opportunities.
 



B. Minuses
 

1. Lack of attention to and appreciation of the importance of
 

product standards, quality control and quality assurance,
 

either by private businessmen, workers and public sector
 

officials;
 

2. Poor R&D infrastructure and lack of incentives to private
 

businesses to undertake R&D;
 

3. Decline in demand and increased competition in well­

development markets for the Philippines' traditional
 

exports of goods and services;
 

4. Capital intensive bias of investments caused by fiscal
 

incentives and the tariff structure while the Philippines'
 

comparative advantage is labor and land and mineral
 

resources.
 

The Environment (Philippines)-


Technology Infrastructure - reasonably good, particularly in
 

engineering and laboratory technicians. Good experience in
 

mining and chemical processing areas, electronics, agriculture
 

and machinery. University facilities in science, and engineering
 

and vocational training are generally considered adequate.
 

Industrial standards and quality assurance programs are not well­

developed yet and are technology development laboratories are
 

weak.
 

Business types and social structures -. problem-solving, innova­

tive businessmen. Social values are supportive of problem­

solving and risk-taking. 

Government policy - until recently, not supportive of innovation 

and investment for exports. Too much government interference in
 

the market, an over valued currency, lack of access to foreign
 

exchange by private companies and highly protective tariffs and
 



fiscal policies that encouraged capital intensive investments in
 

the domestic market.
 

Fiscal incentives - virtually non-existent. R&D expenses can be 

written off; R&D equipment can be depreciated. Accelerated 

depreciated, carry over of R&D expenses, tax credits and multiple 

write-offs for R&D expenditures are not provided. Present fiscal 

incentives probably do not play a major role in decisions on R&D 

and new product development but government policies in this area 

support public policy priorities. 

Imported or domestic technology - largely imported. Some 

capacity for domestic R&D in large firms, some capacity in 

agricultural processing, pharmaceutical, and mineral processing 

companies. High value place on imported over domestic 

technology. Product standards and administration of quality 

standards on imports and exports is a significant weakness and 

discourages R&D and risk-taking on new product development. 

Financial market - commercial banks, non-financial banking
 

institutions and development banks reasonably well-developed but
 

conservative and small businesses have limited access to them.
 

Merchant banking is not developed. Little venture capital, no
 

risk money available from private or government sources for new
 

product development. Some R&D done in government-owned compan­

ies, some in large private companies but limited. Risk finan­

cing, particularly for small compenies, analytical capability to
 

assess technological options in the context cE perceived market
 

opportunities and lack of venture capital are big gaps.
 

Market - potentially large. Filipino businessmen can be aggress­

ive at developing new market niches, either domestic or export.
 

Transportation costs for external markets are reasonably competi­

tive. Filipinos have a marketing, packaging and advertising
 

mentality. Any financier of technology development would have to
 

provide insights on markets, product specifications and market­



ing strategies for new products. The competitive advantage of
 

new products entering the market will be relatively short. The
 

domestic market is becoming more easy to penetrate by imports and
 

consumers prefer imported goods. The Filipinos are largely
 

untested in a free market environment in recent years.
 

Possible Structure of the Corporation (PDC-Philippine Development
 

Corporation)
 

Purpose
 

A new limited liability corporation to provide risk capital to
 

private companies for new product and process development and 

equity financing for start-ups and expansions based on new 

product or process technology. 

Services Provided
 

1. 	 Conditional or conventional loans and equity to finance 

process or product adaptation with qualifying Filipino 

private businessmen and equity to finance new business 

start-ups or expansions based on technology developed with 

small private businesses with a specific focus on: 

a) Exports or import substitution where efficient; 

b) Employing Filipino engineers, scientists and 

technicians. 

2. 	 Technology and business plan assessments (fee basis)
 

3. 	 Brokering - introduction to suitable business or product 

development partners (fee basis). 



Capitalization
 

$10 million equivalent, from private banks, financial and non­

banking financial institutions and private businesses. No
 

individual or participating financial institution would own more
 

than 15% of the share captial.
 

The corporation could be capitalized from the following sources:
 

- private pension funds
 

- private insurance companies
 

- private banks
 

- private financial and non-financial institutions
 

- private businesses, either as equity or as tax credits
 

unused on R&D expenditures (this would require a change
 

in the tax code)
 

The corporation could finance technology development or adapta­

tion by conditional loans, by conventional loans, by conditional
 

loans convertible into equity or by equity. The fund should not
 

provide more than 50% of the cost up to some maximum, say $1
 

million equivalent. Under a conditional loan the fund would be
 

repaid the loan plus a royalty on gross sales of the successful
 

products C2 processes developed. For unsuccessful projects, all
 

or part of che loan could be forgiven. In lieu of repayment of
 

the loan or payment of the royalty, the fund could accept equity
 

in the company on a mutually agreed price per share based on
 

future earning of the company.
 

The operating cost for management (salaries, rent supplies,
 

travel, telepnone, telex, depreciation) would run about $400,000­

500,000 per year. This could be financed during the early years
 

by the shareholders separately, or by a development agency such
 

as AID for the first three years. Compensation to the management
 

of the fund should be partly dependent on performance with
 

management sharing risks for success with the shareholders.
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Management
 

Board of Directors (7 people) representing the cutside investors,
 

prominent Filipino businessmen, a senior office of the Government
 

of the Philippines (ex officio), and the president of the fund.
 

Investment Committee - 5 people, 3 from management of the fund,
 

2 outsiders (one a venture capitalist, one a technology expert)
 

Technical Advisory Committee - 5 people, two from U.S. scientific
 

community, two from Filipino scientific community and a U.S.
 

venture capitalist
 

The Board provides over-all policy guidance and approval of
 

investments over $1,000,000; the investment committee is chaired 

by the president of the fund and makes decisions on all 

investments under $1,000,000. 

Staff
 

3 professionals, (president, financial expert, engineer or
 

scientist), bookkeeper/secretary, out-side legal counsel, and a
 

C.P.A. or management company. President should be technically­

trained with operating and managing experience in private
 

company, preferably overseas. A correspondent relationship on a
 

contractually basis with a U.S. firm would be established for
 

finding business and research partners and assessing market and
 

technology options. Part of compensation to the U.S. firm would
 

be based on performance and the U.S. correspondent could be asked
 

to contribute to the equity of the fund.
 



Investment
 

Conditional loan
 

Shared 50% financed by fund and 50% by private company sponsor or
 

sponsors. Maximum size of product or process development
 

investment by the fund, $1,500,000. Average size of investment
 

of the fund in product of process development ove- the first
 

five years is $300,000 with many in the $50,000-300,000 range.
 

The early investments will probably be larger.
 

50% of the corporation's investment in new product development is
 

conditional loan, with repayment obligation regardless of success
 

except for small businesses and 50% is risk capital which carries
 

royalties on net sales, stock options and right of first refusal
 

on equity financing for start-up. If the project is successful,
 

equity could also be taken in lieu of the royalty payments. The
 

corporation will also invest equity in start-ups and expansions
 

of Filipino companies using their own or licensed technology.
 

The corporation's investments in new technology would be commit­

ted on the basis of an approved technology development plan, with
 

benchmarks to review progress during the development period. It
 

is envisioned that the corporation would invest in at least two
 

stages (not all up front) and could provide both local and
 

foreign exchange financing.
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Projected Income Statement 

Sus 

Operating Revenue 	 1988 1989 1990 1991 1992 

1. 	Commission on 
Business Assessment 30,000 60,000 60,000 60,000 60,000 

2. 	 Commission on 
Brokering 50,000 100,000 150,000 150,000 150,000 

3. 	 Royalties - - 50,000 75,000 75,000 

4. 	 Dividends - - 60,000 180,000 

5. 	 Capital Gains - - - 150,000 300,000 

Total 	Operating 
Revenue 80,000 160,000 260,000 495,000 765,000 

/ 

Operating Costs 

1. 	 Salaries* 175,000 235,000 235,000 235,000 235,000 

2. 	 Other Cash 
Operating Coscs 

(G&A) 127,000 150,000 150,000 150,000 150,000 

Contracts 40,000 80,000 80,000 80,000 80,000 

Cash Operating Costs 342,000 465,000 465,000 465,000 465,000 

Depreciation 25,000 25,000 0 25,000 25,000 

Total Operating Costs 367,000 490,000 490,000 490,000 490,000 

Other 	Income 

Interest Income** 0 120,000 300,000 140,000 36,000 

Profit Before Taxes 

Taxes 0 0 0 0 0 
Net Profit (Loss) (287,000) (230,000) (240,000) 5,000 275,000 

* 	 No salary increase is projected on the assumption that bonuses for performance 
would be paid out of profit or in stock options in the corporation. 

** 	 The assumption is made that interest earned will not be available 
to the corporation for operating losses. 



Assumptions
 

Sales Revenue
 

1. 	$10,000 per assessment, $250/ian/day - 40 man/day/fee
 

assessment, 3 in 1988 and 6 each in 1989-1992
 

2. 	10% fee on equity capitalization of joint ventures,
 

average equity $500,000. Flat fee of $20,000 to find
 

appropriate joint partner with corporation being paid
 

with stock options or warrants. Corporation would not
 

charge a fee for finding technology partner id corpora­

tion funds technology development with equity or
 

conditional loan financing, 1 fee of $50,000 in 1988, 2
 

in 1989 and 3 in 1990-1992
 

3. 	5% of gross sales on successful conditional loan
 

projects with sales of average successful project of
 

$500,000; two successes in 1990 with one additional in
 

each of 1991 and 1.992
 

4. 	6% dividend on equity, with two equity investments
 

averaging $500,000 in 1992, 6 in 1992
 

5. 	30% capital gains form sale of 1 equity in 1991 and 2 in
 

1992. Average size of equity investment $500,000
 

No assumption is made about interest earned on portions of
 

conventional loans forgiven for unsuccessful technology develop­

ment projects or about interest on loans in addition to royal­

ties on successful projects.
 

C. 



Operating Costs
 

1. 	 Staff
 

1988 president ($80,000), investment officer ($60,000),
 

bookkeeper/secretary (20,000), drive ($15,000)
 

1999 add an investment officer
 

1990 - 1992 no additional staff
 

2. 	 Other Cash Operating Costs
 

Rent and utilities 30,000
 

Travel 75,000
 

Telephone/Telex/Fax 22,000
 

1988 127,000
 

1989 -1992 150,000
 



Interest Income 1988 $5,000,000 subscribed. 2 conditional loans and 2 equity 

investments averaging $500,000, half of conditional loans disbursed. 

1989 2 conditional loans and 2 equity investments, average $500,000
 

1988 conditional loans and half of 1989 loans fully disbursed.
 

1990 3 new conditional loans, average size $500,000; 5 equity investments, average 

$300,000 

1989 - loan fully disbursed, half of 1990 loan, $5,000,000 new subscription 

1991 2 new conditional loan projects financed, average size $250,000, half 

disbursed and all of 1990 loans disbursed, 5 equity investments, average $200,000 

1992 2 new projects financed, average size $250,000, half disbursed and a balance 

of 199 1 loans disbursed, 4 equity investments average $200,000 

1988 1989 1990 1991 1992 

Equity 5,000,000 3,500,000 6,500,000 3,750,000 1,750,000 

Disbursements 1,500,000 2,000,000 2,750,000 2,000,000 1,300,000 

3,500,000 1,500,000 3,750,000 1,750,000 450,000 

Interest earned (8%) 

on balance 0 120,000 300,000 140,000 36,000 
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C. 	KTDC 1984 Annual Report
 

D. 	"Sharing of Risks" from StrateQy in AID's Commer­

cialization of Technoloqy Programs, 9/20/81
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he 	purpose of the BIRD Foundation, established bythe governments of the United States and of 

Israel in May 1977, is to provide financial support to 
U.S. 	 company - Israeli company teams who see good 

prospects for individual benefit through their joint 
development and commercialization of innovative 

(nondefense) products or processes 
based on industrial R&D. 

Support from BIRD takes the form of grants to each of the two companies on a 

cost-sharing basis. Should the project lead to commercial revenues for the 

companies, BIRD recovers its investment - and sometimes a little more - in the form 

of royalties. If, for any vilid reason, no revenues eventuate, no return of the grant 

is due. 
Although BIRD is the child of two government parents, it operates much in the 

manner of a private source of support for the R&D phase of the life cycle of an 

to stimulate and promote mutually beneficialinnovation. Its goals,' however, are 
sectors of U.S. and !srae!i high-technology industryactivity between the private 

rather than to make a profit directly. The gains to both economies and the increased 

tax revenues accruing to the two governments as a result of successful projects are 

profit enough. 
The performance of BIRD-supported projects, 135 initiated so far, can be 

12 of over $I million, 5of over S5 millionsummarized as follows: 54 have led to sales ­
and 2 of over $50 million. Sales resulting from all projects which have received 

support from BIRD total about S240 million through 1986. Royalties received or due 

total about $2.5 million. 
Once a lonely outpost in uncharted binational industrial R&D territory, BIRD has 

become the model for many such arrangements, actual or putative, between its 

founders and other countries. To the extent that the model has become one deemed 

worthy of replication, many share the credit, but not least the perhaps intrepid U.S. 

and Israeli company participants. Their joint efforts have demonstrated ­

unequivocally, we believe - that funds deriving from public sector sources can be, 

in the right framework, a powerful catalyst for private sector economic growth. We 

salute them. 

A.I. Mlavsky 
EXECUTIVE DIRECTOR 

Fibronics International Inc. and Fibronics Ltd.. 
developing advanced equipment for Inte,rated Local Networks. 
Photograph by Clint Clemens. U.S.A i 
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:r 're off;rg. / -o: o "e -crs co--cr ",D -o..-a e t : ­

of BIRD ooerat:rc crocec...e. 24IIMED ,..aaca - . 
assis: r cor-'r.g :c !srae, -or cea:.ec c.sc :s.o-. . -

Those c!sc.'sscr.s ec -c -e C.rC. . a :eta ec -- . - -

De a orerecws::e , a,, cre cc: - ." c - :-­
-"sary acprovals ;Cr "e se C .e:a.ca z 

ara scale--: o, :e -ar ac:r-7- cess "c e...... .. 

,atve aemaoris o; tnaa -ar- e-
Uncer another uc, c ecar.-. :s ea.::. -. :: ­

shared wire :re cornoar,,es e.:rc~ c:c': e:--a--ar.e - ",-e 
were very ercourag:rg. sY 

-

ce,: so 'c, : e cc ca es:: ct: 
BIRD's Board to aoorove aorooosa, ;or :"e ..roe ro- c. 

The project s now r .s ,-rc a~c f'a .ear tr :"e tc­-ct 
Americans v;li Oe 0c.';rc ' -a: eie .,o.c -ave -ate a ec . .. -, 

efficacy of Vetaica an *re S:Er':rc ,vore o Teva arc " . 
to tne U.S. dairy farmer. 

An interesting footnote to :nis BIRD ecic -s trat ANIMED nas eco-e a 
public company whicn. at time of tis writing, was operatng at aoout :ne 3 
million ayear level. We bet t's more cy nowl 

Future beneficiaries of Vetalpha, 
by Teva Pharmaceutical Industries Ltd. and 
ANIMED Research and Development Inc. 
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° 'UJNISON by Martin Marietta a'e' 

Data Systems (MMDS) and ',Vo,,e : :)e CC'_er .,excre: , 5vr.es-a s-e. 5. 

International Business . 
Software Ltd. (IBS) ea/gemer:. a __, o .... : 
monsters has Deer rie oro.ferat or o , co :D-an c - ­,'or-a:c e c 
;ncreasing cemanas lor :he- .araenen" se ,'ce-e c,-..'.ae t . 
catch uc. 

Exnibiting prescience as we!i as sagac:ty oac. ,r 67 .a:,ea: ca 
first developed the Rapic Acces. Management lnfor-aton Systerr PAMl 
then innovatlon !n cata orocessv-c or :re r'eoerecec z r' oe- - . 
ces-sor. RAMIS H. c a--tc c~t Da 
now. Deer ava::aole 'o -$ 3'.v co- ,: 5o .'cateca: C: 
cus:omers T-e co-:a-v s c,, :a,, o ,.. 

In prrciDie. aimost ary sorware DacKace cesig ec -or se : ­

car oe acaOec. w:n. omrrcmses. o oe accessec o a'c oDe'te _' 
ultous mcrocomouter B&t to acmeve ar aDDeaPrc Daarce oet.Ae~ea: -' ­. 
ance. convenience arc cos: s no, a tasi to-e easii, ca . ec 

BacK 'n 1983. a young lsrae! coroary. 1BS. c-oc. to .- - ­
.te RAMIS II g -o7D ta: tere are 7ary t:CtCe c e.: --­:.e .act 
anc software sDec:a:ists n 1srae. arc :7at :-ere e.,:s:- .. e O' ­
(rnat*s us!) :nat suDocors oint ceveiopmerts o : e -,-c -a. c.. -

RAMIS I1:.to UNISOIV. a ver:;or ror 7jcrocor-Due% a C 
\/iewec from tre J.S cor-oar s!cie, tre Crosiects 

total cost of tre caeve'o:-ert. oar-ty oy BIRDs Cor-V,:D.Oc .':a . 
AVereoartly Dy 're israe! ccmDarys oart:czDat:or. er, acoa:c.C .".a 

and f tre oroCuc: comes to De acorterc~a! s;.czess ces :-e 
o De reai;ec. crC. y. -e two c' ,aae-s s.,- :re: 

BIRD. rece!vec aooroia., arc so0;:: :7e ,,o oe 
As has neer -!:ntec aooe. or, ceveoDP'e1tZ a: C:E 

expectec to Le acco"oisnec . 0 : -e-e a' c e-e:e-,, 'Co!es 
" oroveca to De -ne case. o -e.. -ae ::re acvar-ages access to zo­

meaningfui off-Dalance s'eet ac~ai ass-tance. arc .e'grec t:se s 
times pesky proobems. 

During the cou-se of n.e tnree-year Droect. !2nas cro.%- : to - - ­
(international"). ean!y versions of UNISON rave ertee d te a- e:. 
comoanies - ano BIRD. of course - rave -cr, excecta*:crs o Z-a, O­
benefits of awei-concewvec arc e*'-c~et:v exec .ec ceo,'eoc0-ee: 

UNISON - the full capabilities of RAMIS II
 
via the personal computer,
 
by Martin Marietta Data Systems
 
and International Business Software Ltd.
 

"' 

sd *..Jt.J~A A­

http:Cor-V,:D.Oc
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Voice ~~~Modemrs, bv ADC , eshteeh e4raair",;cSS.C5
J of couse. allow, re a S~~~~ata-o e - oc

~T~1&c mmunictdataIc an K aasell as voice. b 6UsLa ­
* -''d- dsime' time, Enter tec~ oe.-

RADIL D atLa IL L icattCommu Ltd. Voice modem 
S. For mpore than 50 years, AD a uplelh teecommiTJncatins'ics. 

the quality, electromechanical andl,n more, recent -years, 'tne eIecronic 
- -- -with 

prdcsta tenands.' ADC smonotonic growJth i salesf to aoout 5125~ 
million in,, 1985. reflects the skill ofthe company no, oilyin satisfyng~ei 
identified industry needls. but also in anticipating technological renacs.J1, 

-lnterestingly the'explictpolicy of the company. i% 'respect -onew rn. 
- not gy'embrac the conceptof receptivity to 'new dleveloomenrts from :_~e­

-A-

very antithesis of-hat old i e4'ao-the,-outside. 

- - - syndrome., 4 " 

-mn-set~encouracea~~h in our view highly enlightened AK r~~ 
ostec~~ ~, posItively' to anew ocp o a iow-cost'data~;vrvk n'oer 

, 'tothem LtyPAD., PAD. f6nde iIr-980, develops, rnapautactujres ano ex)Dorc: 
-~~ ­

six, conitinents alneof- oroducts 'for the telecommunications indus~z~ -~~-to 

~~J&I~----~~- vately owned. its sales in 1986,will be about 10 million. 
The necessary ingredien~ts for' aontpoet -and for an~aoocroach 7o B12'. 

werclearly present. ADC'smjrcnt~uip woUld be inorooiucc, 5c 
tion, test and sales,-, but also in su "r-visionofe cretoi anc aqszit0rio' 

N.-,~ ~ ~ustomp LSI chip:' RAID smajo&r- sponbiptty w~ould be'for prooc- ce~e-e, 
7~ ~ ~ an maufctre but also for sales to 'the ,local marke.e A --

T ~ ~ The' BIRD Board of Governrsi~~Oi~tt~ inaprvC h6be 
­

onereasra~4Athough'this is ahighly, comoetitive field, What more ca ~~~ 
'-

-~ ~ ~. ~ 1thah that thre be -two proven-companies with complementary s~sac 
. 

como goa 'undrtangra well-planned foray into agrowing rnai- z Tne 
e'e-v.t suced (Actually, they~ already are~succeeding.) 

- 4~'-~ - , --

I- A ~~ 
~'v--Y 

-9 

http:raair",;cSS.C5
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~iVfl Wll e1'inceogging Tool Usinig Moth)er Earth5afrthr 
at~ca' posil .or -o.Iai 

NMR,by'Nu ar Inc. 
an'' FNurnaogLLdinteidstydent w umt 

tan'a certain' amount o-1 oil6ar~d si% 
sooner or later, all' that is ::nee, wil
ned;tb found. the resetsiautiowrataycess ,ation of the searcn, for2 -

4> ~ ----

- improved techniquesof epoain
Numa lhwas established by, Dr. Melvin Miller to pursue Drac*fcal aoplica­

j~tions of.' ah'ighly innovativ ad propreaymge niua o nat,,pro9
Sduces ~a stror~ fllYsibiith ritrymgntcofgtaiong ie~otsie te:magnt. ,One especially. attractive possbliyimp! cit in such astr' iur is rhe :rmeasremient of die nuclear ~magneric reso-~ 

nance (NMR) lbehavmirfthe region outside an oil bore-hole:since this NMR­

"J 

- ,~- ~* behavior is known to correlate wth the permeability of~the meium to '6' 

-benefits 

flow of liquids.~~2~
Having had on~e successfuld careras atechnical encreprenleurana come, 

~manager, Mel M'1ller canhardly be descr~ibed as the most risk-averse -ivicuaVl 
one islikely to, run into. Trueto form, some might aver, he decclea that hre 

of creating a subsidiary in Isrel, Nuhialog Ld., &trake advantage of 
~the unusual concentration of~talenn the fiel'ds o6f agnts i gerer an

NMRinpa~iular, outweige th prbest eatcptd splittinq the­
effo~rt between two small companies 'rem~otely' ocatedl fromheach otmer 

~'m~courseL amrong the eneits fromP suc, an arrngement.-ere rS~~ 
Of 
onf 

y support from BIRD and from the various incentive progas-cferec by me 
Co~~vernmentrof srael~to those who do estals subsidiaries here.4~ 

SMost potnilcutmr for sp isticged or ehl nst etation ­ . 

Or,~ ~ - ther rea~-.~ lly is no~other knd that wrsilgtote2inyhsiee~i
-ment inwhich such instrumetto mutoert are larg insize an :Thre'­
fore few 'in'numbr To address-suh acusto mer list: one requires aru -" 
highly know egeableini1viduals, but>,not a arge one. Numan. sthrfr 
s all- by- designjand notkjust. Dy history.. 

E~ven so. suppr ~f 01 
~ -~~panle ma edee y oet ea BIRD. eccen! W t k o- :n 

- -gress 

-'---- . our associationtVwith the companies we hav senarwtcnclcnetoo 
from a computer simnulation to aaboratory. d onstraton nth'tpresages 

-­

-~ 

breathrogh,I yanran organizatioa concept ,progress : n 
0in,*p1t,where the_ two comniJes, are established anc equipped to' imPle7ent 

theirroesin completing the deeopmerntand comm ercializing z:,'We are confi 
'den~t of'their- suicess -

' 

4j, 

ILL~~~~~~ LOGN"0 ­!."1I 

o 0 n'00cear. ageticesonace'echn que,,e,,
oia a -orecoa T UmarIc a4 NUa 0 l­



TYPES OF AWARDS 1q 

he six stories above he total budget for lull-scale proj­

lects. namely tne rum of :ne 

describe expenses to oe incurred oy ne :,wo 
companies :o bring :me prooosed proc­full-scale projects. uct(s) or process to the ooint of com­

mercial readiness, ranges from about 5250.000 to about 53.000.000 over a 
one to three-year period, with BIRD typically contributing 40% of each compa­
ny's expenses. 

Buried in the text is the information that proposals for ful-scaie projects 
are evaluated, in confidence, by the U.S. Nationai Bureau of Standards for 
technical content, by the Office of the Chief Scientist. lsraei Mirstr-,y of Indus­
try and Trade, and by BIRD. Such projects require Board of Governors appro­
val. an overall process which typically takes eight to ten weeks from the time 
a proposal is received. 

Also alluded to above are 'pre-grant awards' and 'tests of feasiolity" T 'e 
former, maximum S10.000. are made - 5oaringly. let it De noted - to assist 
small companies with out-of-pocket expenses incident on proposal preoaration. 
The latter, maximum $30,000 from BIRD as its 50% cost-share, are awaroed 
where basic technical or market data need to be acquired before the decision 
can be made as to the value of preparing a formal proposal for a full-scale 
project. Both types of awards are made by the Executive Director: Board 
approval is not required. 

Another very important funding mechanism available to the Executive 
Director is for the support of mini-projects" which, at a total cost to the two 
companies of about S150.000 or less. have good prospects of leading to a 
commensurate volume of saleable products. 

The mini-project, to which BIRD will contribute $75.000 or 50% of trie 
total project cost. whichever is less, isoften the ideal vehicle for two comoanies 
to use on ajourney whose first destination is worthwhile, but who contemplate 
longer and more adventurous forays into innovation-land. 

_"------"' Z- ml~7 

COLOR DISPLAY GENERATOR - by Liacom Ltd. and Liacomn Inc. 
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sted on the following pages, Full-Scale Project


by year of start, are the M navg sa'es
un-5caie Project 

87 full-scale projects, a Mini-Project having sales 
Test of Feasioility34 mini-projects and 14 tests . Test of Feasioility ,eaing :o aFji­

of feasibility we have funded. Scale Project 

1979 	 1981 1982
 
* 	KEY BX Machining Center 0 High-Speed Data Modems 

PENTACOM INC.. NY & TELRAD LTD. HCC INDUSTRIES. CA & CONLOG WIDEBAND DATA CORPORATION. CA 
* 	 Computerized Irrigation CONTROL LTD. 8 PHASECOM (lbRAEL) LTD 

Systems VM Cryogenic Pump System * Microporous Materials 
MOTOROLA INC.. IL8 MOTOROLA VEECO INSTRUMENTS INC.. NY & GELMAN SCIENCES INC.. MI & 
ISRAEL LTD. RICOR LTD. GELMAN SCIENCES
 
Cardiac Diagnostic Imaging Wound & Burn Healing TECHNOLOGY LTD.

System 	 Monitors a PHOTOCCLUSIONTM 
ELSCINT INC.. MA & ELSCINT LTD. FARRALL INSTRUMENTS INC.. NB & VISHAY INTERTECHNOLOGY INC.. PA 

9 implantable Pacemakers ATLAS RESEARCHES LTD. & VISHAY ISRAEL LTD.
MENNEN MEDICAL INC.. NY & 0 RAYSTAR - Laser Plotter 0 	 Digital Transducers 
OMIKRON LTD. LEO BEISER INC.. NY & 	 CELESCO INC.. CA &TEDEA LTD 

0 	 CO-OPT SCITEX CORPORATION LTD. 0 Computerized Plating System
CREATIVE OUTPUT INC.. CT & * Freshwater Prawn FIRST WORLD MARKETING INC. NY 
CREATIVE OUTPUT LTD. GENERAL MILLS INC. MN & & TECHNO INSTRUMENTS L-D 
Viscosity Measurement APT (ISRAEL) LTD. * Graphic Displays
System Management Software MODGRAPH INC., MA' & LIACOM LTD 
OVUTIME INC.. MA S ISCAR LTD. Systems Slow-Release Fungicides 

BOOLE & BABBAGE INC., CA & GRIFFIN CORPORATION. GA & 
ADVANCED TECHNOLOGY LTD. BIOSEARCH LABORATORIES LTD 

1980 Utilization of Poultry Waste 
Magnesia Production LOCKHEED-CALIFORNIA CO., CA 8 DIXIE STEEL CO.. AL & B.Z T LTD 
GENERAL REFRACTORIES CO.. PA & DEUTSCH INDUSTRIES LTD. (KIBBUTZ INDUSTRIES)

ISRAEL CHEMICALS LTD. GRIFFIN CORPORATION, GA & 0 Novel Photoresists
 
Ceramic Switches BIOSEARCH LABORATORIES LTD. MACDERMID INC.. CT &

SUPCO INC.. NJ & GALAI . ACCUTEST CORPORATION, MA 8 C.I. MACDERMID ISRAEL LTD.
INSTRUMENTS LTD.
 
LABORATORIES LTD. 
 .HYDRO-BOTANICALS CO.. NY &Pathogen-Free Poultry Feed KIBBUTZ INDUSTRIES ASSOCIATION GTE LABS. INC.. MA &
HIGH-VOLTAGE ENGINEERING CORP.. YISS'JM R&D CO
 
MA & MATMOR LTD. 
 T.I.G. INC.. NY & TEK-DYN LTD 

0 Solar Energy Station 
LUZ INTERNATIONAL LTD.. CA 8
 
LUZ INDUSTRIES (ISRAEL) LTD.
 
Power Concept for Cardiac 
Imaging System 
ELSCINT INC.. MA & ELSCINT LTD. 



1983 

THE PROIECTS AND THE COMPANIES 21 

w High-Capacity Fertilizer Pump m Remote Alarm System 
Long Shelf-Life Tomato HAYS EQUIPMENT CO.. GA & SCITEO ELECTRONICS INC.. CA & 
LSL INC. CA & HAZERA SEEDS LTD. T.M.B. LTD. XANADU LTD. 

* 	MIC,DO - Office Automation a Design Software for Irrigation m MCSA Equipment 
Systems Systems Maintenance Software
 
CONDOR COMPUTER CORPORATION. NATIONAL IRRIGATION CO.. NJ & System
 
MI & OSNAT COMPUTERS LTD. WEIZMAN INDUSTRIES LTD. GRUMMAN DATA SYSTEMS. NY &
 

CAD-CAM for Garment & EPROM Module for Atlas CSA LTD.
 
Shoe Industry Systems Diagnostic Assay for Channel
 
BETA SCIENTIFIC INC.. CT & BETA DOLCH LOGIC INSTRUMENTS INC.. CA Catfish Virus
 
ENGINEERING & DEVELOP. LTD. & DIGITRONICS LTD. FIRST MISSISSIPPI CORPORATION.
 
Clinical Immunoassay Kits s Multiplexer System MS & IGS LTD.
 
LIFE TECHNOLOGIES INC.. OH & FIBRONICS INTERNATIONAL INC.. MA Novel Diamond-Tipped Drills
 
RAMOT LTD & FIBRONICS LTD ]SCAR METALS INC.. NJ &
 

a 	 Intelligent Bedside Patient Gatekeeper Kitting DEGANIA DIAMONDS LTD. 
Monitor INDATA CORPORATION. MA & m Programmable Counter/Timer 
MENNEN IMEDICAL INC . NY & LOGISTICA SYSTEMS & KEITHLEY INSTRUMENTS INC.. OH & 
MENNEN MEDICAL LTD. COMPUTERS LTD. TABOR LTD. 

' 	 Computerized Center Pivot a Credit Card-Operated
 
Irrigation UNIQUE INFORMATION SYS. INC.. IL & Taximeter
 
MOTOROLA C&E INC, IL & MASHOV LTD GENERAL BEARING CORPORATION.
 
MOTOROLA ISRAEL LTD AA GAGE INC.. MI & M.L.I. (IL) LTD. NY & MIDDLE EAST ELECTRONICS
 
Robotic Devices LTD.
 
DESIGNATRONICS INC.. NY & 1 Robotics Audio-Visual
 
,MCO L7D Programs
 

9 	Data Collection Factory MICROSTAR Data and Audio PREP INC.. NJ & 
Management System Switch ESHED ROBOTEC LTD. 
DECISION SYSTEMS INC. NJ & COMCEN' ER CORPORATION. CA & m INTERTEST PL/I for 
YAANA DATA COLLECTION KOLNET SYSTEMS LTD. IBM/CICS Systems
,L- ELT A LTD Polymeric Heart Valve ON LINE SOFTWARE INTERNATIONAL. 
High-Speed Image Processor Prosthesis NJ a SEMECH TSS LTD. 
INTL IMAGING SYSTEMS INC. CA & ABIOMED INC.. MA & m Low-Capacity Fertilizer Pump 
ELPCK 2CCC (COMPUTEPS) LTD OMIKRON SCIENTIFIC LTD. PLANT FOOD SYSTEMS INC.. FL & 

* 	 UNISON 0 VLSI Fast Fourier Transform T.M.B. LTD. 
MARTIN MARIETTA DATA SYSTEMS. ZORAN CORPORATION. CA & m APTOOLS for COBOL 
N,' & I.B.S LTD. ZORAN MICROELECTRONICS LTD. MITCHELL MANAGEMENT SYS. INC.. 

& Components for Irrigation 9 Video Mapping Systems MA & MILAN SOFTWARE INDUSTRIES 
Systems PERCEPTRONICS INC. CA & (1976) LTD. 
KINERET ENGINEERING INC.. CA & SIMTECH LTD. 
GALCON LTD 	 0 EB-2000 - Computerized ORMAT SYSTEMS INC., MA & 

* 	 Superfinisher Machine Tools Teaching System ORBOT SYSTEMS LTD, 
0B1 iNTERNATIONAL INC., NY & TECHNOVATE INC. FL & OHIO MEDICAL INC.. WI & SRD LTD. 
PLADOT EIN HAROD DEGEM SYSTEMS LTD. * ANIMED INC.. NY & TEVA LTD. 

Profilometer Vetalpha as a Milk Fever
 
AA GAGE INC.. MI & M.L.I. (IL) LTD. Preventative
 

• 	Pick, Place & Palletizing ANIMED INC.. NY & TEVA LTD.Robot 	 KEREN - A Management 

UNIMATION/WESTINGHOUSE INC.. CT System for Printing 
POLYCHROME CORPORATION. NY && ROBOMATIX LTD.AREILD 
ARIELI LTD. 

0 Data-Over-Voice Modems 
ADC TELECOMMUNICATIONS INC.. MN 

& RAD DATA COMMUNICATIONS LTD. 
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1985 	 Adaptors for ILAN v Polarographic Analyzer 
Novel Herbicides FIBRONICS INTERNATIONAL INC.. MA EGG PRINCETON APPLIED 
FMC CORPORATION. NJ & & FIBRONICS LTD. RESEARCH. NJ & JORDAN VALLEY 
LUXEMBOURG CHEMICALS LTD. 0 Automatic Wafer Dicing APPLIED RADIATION LTD. 
Remote Control Mobile System Document Processing
 
Robots KULICKE &SOFFA INDUSTRIES INC.. System-Oracle RDBMS
 
21ST CENTURY ROBOTICS INC.. GA & PA & KULSO LTD. ORACLE CORPORATION. CA &
 
SIVAN LTD. 	 Power Plant Data Base JOHN BRYCE (GLASGOW) LTD 

* 	 Computer-Based Science Management Computerized Alarm System 
Courseware CYGNA CORPORATION. CA & for Cars 
PRENTICE-HALL INC.. NJ & REITER SOFTWARE SYSTEMS LTD. MICRO BALANCED PRODUCTS CORP.. 
EDUNETICS LTD. Superfast Professional NJ & CONCOD LTD. 

* 	CIDS-PAC/S3X Software Graphics n 3-D Vision System 
PARA RESEARCH INC., MA & T.A.T. GRAPHIC GROUP INC.. CA & MICROMINT INC.. CT & 
TAPI INFORMATION SYSTEMS LTD. GALAXY GRAPHICS LTD. ESHED ROBOTEC LTD. 

* 	 ALCIDE* Product 32 Bit Block Floating FFT Chip New Filter Elements for 
Development ZORAN CORPORATION. CA & Irrigation 
ALCIDE CORPORATION. CT & ZORAN MICROELECTRONICS LTD. ESSEF CORPORATION, OH & 
KOOR FOODS LTD. GaAs Crystal Development DESIGN &DEVELOPMENT LTD. 
Superfinisher Tool FERROFLUIDICS CORP.. NH & - TADOAR - Electronic Mail 
Accessories FERROFLUIDICS LTD. I.BS. (U.S.A.). NY &TADIRAN LTD. 
GBI INTERNATIONAL INC.. NY & Solid Modeling CAD/CAM a Computer Greeting Cards 
PLADOT EIN HAROD System JUST FOR YOU INC., CA & L.K.P. LTD. 
Inspection System for PC CROMEMCO INC.. CA & 
Boards MICROCAD LTD. * SIGHT &SOUND INC.. WI & 
PRECISION CIRCUITS INC.. NJ & Intensive Care Patient XANADU LTD. 
P.C.B. LTD. Terminal 	 ODETICS INC.. CA & 
Advanced Defibrillator MENNEN MEDICAL INC.. NY & AGA SERVOLEX LTD.
 
System MENNEN MEDICAL LTD.
 
DATASCOPE CORPORATION. NJ &
 
MICROBIT LTD.
 

1-1- 2. 
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1986 	 Microwave VCO's Programmable Function 
e 	 Digital Circuit Multiplication GENERAL MICROWAVE CORP.. NY & Generator 

System GENERAL MICROWAVE ISRAEL CORP. KEITHLEY INSTRUMENTS INC., OH & 
ECI TELECOM INC.. FL & ECI LTD. Advanced Computer Graphics TABOR LTD. 

* 	 Science Courseware Devices Computerized 
Development LIACOM INC.. MA & LIACOM LTD. Speakerphone/Message Unit 
PRENTICE-HALL INC.. NJ & S Stand-Alone Motion GENERAL TELECOMPUTER CORP.. FL 
EDUNETICS LTD. Controller &TELECOMPUTER CORP. LTD. 
Industrial C0 2 Laser GALIL MOTION CONTROL INC.. CA & Computerized Radio 
C-E INDUSTRIAL LASERS INC.. MA 8 ELMO ENGINEERING LTD. Frequency Matrix 
M.L I. (IL)LTD. Heating/Cooling Electronic NORTH HILLS ELECTRONICS INC.. NY 
Message Management Thermostats & ELISRA ELECTRONIC 
Computer System WATSCO INC., FL & SYSTEMS LTD. 
COMVERSE TECHNOLDGY INC.. NY & ELDAR ELECTRONICS LTD. Curing of Microporous 
EFRAT FUTURE TECHNOLOGY LTD. Moire MTF Instrumentation Products 
Interactive Text for Pre-Press APOLLO LASERS INC.. CA & ENERGY SCIENCES INC., MA & 
Systems ROTLEX OPTICS LTD. GELMAN SCIENCES 
SCITEX AMERICA CORP.. MA & AUI Compatible Fiber TECHNOLOGY LTD. 
SCITEX CORPORATION LTD. Ethernet Low Pressure Water Filter 
Computer Equipment CHIPCOM CORPORATION. MA & ESSEF CORPORATION, OH & 
Management System LANNET DATA D.I.P. R&D LTD. 
INTERNATIONAL SYSTEMS SERVICES COMMUNICATIONS LTD. . Energy Efficient Fluorescent 
CORP.. NY & CONTAHAL LTD. Screening Tests for Fixtures 
Switched Data Gastrointestinal Infectious MAXIMUM TECHNOLOGY INC.. CA & 
Communications Network Diseases M.A.T. ENERGY ENGINEERING LTD. 
GENERAL INSTRUMENTS CORP.. NY SYVA COMPANY, CA & IDL LTD. Epitest - An In Vitro Toxicity 
& PHASECOM (ISRAEL) LTD. Local Gateway Test Kit 
Kit for Blood Platelet Communications System CLONETICS CORPORATION. CO.& 
Function ADACOM CORPORATION. KS & ORGENICS LTD. 
ACCURATE CHEMICAL & RAMIR TECHNOLOGIES LTD. u Hotel Room Electronic 
SCIENTIFIC CORP., NY & INT'L Civil Rubidium Standards* Locking Device 
BIO-TECHNOLOGIES LTD. FREQUENCY ELECTRONICS INC.. NY PD INDUSTRIES INC., PA & 
Insurance Claims & TIME AND FREQUENCY LTD. SELRON LTD. 
Administrative System Electromyography (EMG) n Poultry House Computerized 
POLICY MGMT. SYSTEMS CORP.. TX System" Climate Control 
& PMS (ISRAEL) LTD. BIO-LOGIC SYSTEMS CORP.. IL & ACME ENG'G & MFG CORP.. OK & 
Interactive Electronics BIO-LOGIC SYSTEMS CORP. LTD. ROTEM AGRICULTURAL 
Learning System C-Sort - A Sort-Merge Utility* COMPUTERS LTD. 
TECHNOVATE INC.. FL & SRM COMPUTERS INC.. NJ & Computer Video Music 
DEGEM SYSTEMS LTD. I.B.S. LTD. Generator 
Oil Well Logging Tool JUST FOR YOU INC.. CA & L.K.P. LTD. 
NUMAR CORPORATION. PA & DCL-64 Software for Gould 
NUMALOG LTD. Environment 

* 	 MusicomD - Computerized INTERNATIONAL SOFTWARE CORP.. 
Music Education CO & TICI SOFTWARE SYSTEMS LTD. 
ROLAND CORPORATION. U.S.. CA & SESAME Accevt System 
XANADU LTD. CYBRA CORP.. NY & A&S SOFTWARE 

0 	ELECTRO-CATHETER CORP., NJ & 
OAlproved 	 VASAC MEDICAL LTD. 
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BIRD was established in May 1977 with an endowment of $60,000,000 
provided equally by the Governments of the United States and Israel 

to promote and support joint, nondefense. industrial research and 

development activities of mutual benefit to Israel and the United 

States. All applied science activities in the process through which an 

innovation becomes a commercial product..." shall be within the scope 

of Foundation support. 
The endowment has since been increased by $50,000,000 ($25,000.000 
from each government), reflecting the success of the Foundation in 

promoting joint activities between U S and Israeli technology-based 
companies 

ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL RESEARCH AND
 
DEVELOPMENT FOUNDATION HANDBOOK 1985
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I. INTRODUCTION
 
Although binational foundations are many and diverse BIRD was the first to provide a 
mechanism whererdy funds originating from government sources are cranneiled 

directly into companies within the industrial sectors of the two countries to stimulate 

the joint :reat;cn ano commerc;alzation of innovatZve :ecnrca: inondeiense; orocucts 
anc crccesses From vrnicn both :ount res can derive 2ragmatic economic benefit 

As is descrioed in detail below the casic mode of operation of the r-oundatior is 
coinvestment with U S com!pany-Israeli Company teams in joint projects which have 
,nign commercial ootential 

As orovided oy the ' greement establisning the Founlation tAppendix Ai BIRD is 
operateo Dv an Executivi Director and a small staff headouartered in israel The 
Direc"tor reports to a Boarc of Governors comprising three ex oftic!o senior 
government officials from eacn country 

Wl'le this Handbook Duroorts to contain all of the iriormaton necessary for 
oroscertive applicants, the entire BIRD concept is suf;iciently unusual :nat a 
face-to-face meeting with our staff in Israel. or with our colleagues of the israel 
investment Authority in the U S. is recommended as a precursor to any formal 
aplication 

TThe BiRD staf' acceots wirt pleasure its responsibility to aid applicants in all 
crases of Ouaiicatrion for support We .vill assist in identrifying ano c:ntact:ng 
orcspect ve project zartners and, should tney so desire we will work with applicants in 
form,!atng ,roposals So as to minimize the cnances that meritorious projects fail to 
be recognizedJ as such 

BiRD activiries are ciescried in annual status reports available on reduest As the 
latest report portrays there are many orojects about 25% of them already enjoying 
commercial success and a wide range of Participating companies For the latter 
appoarently the effort of grappling with our modest formalities was deemed a 
,,vort~rwnle investment to join the urgeoning grouP of successful J S -1srae! company 
teams 

II. PRINCIPLES OF OPERATION 
Any pair of operating companies, one each from israel and the U S. may submit a 
proposal business plan for joint develoPment ano commercalization of any 
nonaeerse ,nrovative technology-oased oroduct or process that has the potential of 
yielding rewards commensurate with the investment and risks 

under conditions of confidentiality isee Aoendix B for a typical Confidential 
Disclosure Agreement) the or posal is evaluated by the Office of th Chief Scientist 
Mint', of industrv ano Commerce Israel by the U S National Bure- of Standards 
Wasnington. D C and by the BIRD staff The Executive Director then submits his 
spe:ifC recommendations tO the Board of Governors Although tne Board ',ically 
convenes semiannually proposals are welcomed evaluated and acted ,oon rapidly 
tnrougrcut the year 

,f the technical proposal and Dusiness Plan. orecaredi in accordance with the 
guidelres in IV below are convincing in the context of the proposing team BIRD will 
share tYoically 50 50. with each of the Partners in the total cost of brnging the 
orocoseo Product or process to the point of commercial readiness A current limitation 
in croject size is that this total cost not exceed S300.000 oer year for a maximum of 
three years As a guide to potential proposers, we note that the average total project 
cost has peen about 51 000.000 over a two-vear oeriod with BIRD contributing about 
$500.000 

In addlition to urdenedcl direc: labor and materials, the budget may include 
consulting services. subcontracts, Premarketing expenses, necessary travel, outlays to 
meet regulatory reduirements. special ecuipment, etc but not standard eduipment 
and facilities which oractitioners of lne relevant tecrnologies may be expected to own 
or to provide No expenses incurred prior to the effective date of a funding contract 
can be included in the project budget 

While the Board's decisions are based on the same criteria that are used by 
intelligently managed R&D-based companies and by venture capitalists, an important 
additional consideration is the exter.i: to which each of the project partners has critical 
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and complementary roles in the overall process of developing and commercializing the 
proposed innovation Consonant with BIRD's charter to encourage joint binational 
projects, the Board's threshold for positive investment decisions is lower than that 
characteristic of the private sector investor Despite this results from the BIRD 
portfolio indicate a success rate that the latter would not disdain 

Once a project has been approved by the Board. a Cooperation and Project
Funding Agreement is entered into by the proposing partners and the Foundation A 
draft of a typical contract is included as Appendix C 

IA limitation deriving from the Agreement establishing the Foundation is that 
sponsored projects may not be conducted in geographic areas wnich came under tne 
administration of the Government of Israel after June 5. 1967. and may not relate tL 
subjects primarily pertinent to such areasI 

A. QUALIFYING PROJECTS 
To Qualify for BIRD support, a project shall 

- involve the development, through R&D of an innovative product or process 
which promises tangible, direct benefit for the national economies of Israel and 
he United States, 

- be proposed by a U S company-Israeli company team. each member of which has 
a critical role and capability in the development and commercialization 

- be capable of reaching the point of readiness for commercialization at a total 
development cost of not more than about $800.000 per year for not more than 
three years 
An important general criterion is that the proposing partners nave. or have ready 

access to. the technical, industrial and financial resources both to implement the 
project and to benefit from the commercial potential intrinsic to a successful 
development. 

B. QUALIFYING APPLICANTS 
The clearest case of a Qualified applicant is a company with R&D and manufacturing
facilities, and a demonstrated capability in selling its product. typically developed in 
response to specifically identified market needs or opportunities Qualified applicants. 
one from each country, should apply as a team on the basis of an agreement that 
permits them to obligate themselves singly and jointly in a contract with the 
Foundation for that project Companies based either in Israel or the US may approach
BIRD with the expectation of receiving assistance in finding suitable partners in the 
other country 

Israeli or US companies with subsidiaries or affiliates in the other country may
submit proposals jointly with such Subsidiaries or affiliates. provided there is clear 
evidence that the project will indeed be a joint effort and that there will be active 
participation by both entities (To Qualify. companies must present satisfactory
evidence of ownership or control by nationals of the United States or Israel)

We recognize that promising innovations frequently originate with individuals,
small groups or start-up companies that may have difficulty in meeting all of these 
criteria. Please be assured thaC we will exert our best efforts to assist sucn innovators 
in qualifying for sponsorship 

C. NATURE OF COOPERATION 
Because of the wide range of projects and partnerships that may Qualify for BIRD 
support, there are no hard and fast rules for the detailed nature of the cooperation
between the partners. They must make their own best judgement as to the most 
cost-effective division of activities to accomplish the technical and commercial goals of 
the project. For example, if the bulk of the R&D is to be performed by one partner
(typically in Israel), the contribution of the other partner may emphasize marketing, and 
hence detailed procuct specification, sales and service Manufacturing may be by either 
or both partners or by subcontractors Institutons or nonmanufacturing companies 
may act as Subcontractors in the R&D or testing oahases of the project 

For many Israeli companies, a Qualified US corporate participant to assist in 
specific product definition, in gathering market intelligence, and in sales and service, is 
vital to maximize the potential benefit from ideas produced by those companies For 
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many US companies the prospects exist for adding to product lines by gaining access 
to Israeli-generated concepts and products without the need for hiring new specialists
An additional incentive is that products manufacturea largely in israel qualify for 
duty-free entry into E C countries 

Since BIRD is Dotn by name and nature an entity whose raison d etre ismutual 
penefit through cooperation orocosals must be explicit in defining the activities in 
which each partner -.,::I engage and the rationale for the proposed division of tasks 

III. BIRD AWARDS 
A FULL-SCALE PROJECTS 
Projects whose total cost exceeds 10 000 require approval by the Board of 
Governors On aporoval, a one-year Conperation and Project Funding Agreement
(Appendix C) is entered into Dy the proposing partners and the Foundation The 
Agreement descr;oes the work plan, the project budget, the payments due the 
proposer, the repayments due the Foundation from sales or other income resulting
from the project, the reporting requirements, etc 

Where the project, as originally proposed. requires more than one year for 
completion BIRD will view favorably a recuest for a secona (and. where appiicable a 
third) year Agreement. subject to nealtny progress ano to a continuing good market 
prognosis for the product ior process 

To ensure that any project that is to De continued from one year to another 
does so without interruotion, the following steos are necessary a)during the tenth or 
eleventh month of the year in Question. a project review meeting De held with the
Foundation staff bi the companies submit a budget and a work Plan for the following 
year. which submittals will become part of the Cooperation and Project Funding
Agreement for that year 

The BIRD cost-share, typically 50% of the total project cost. is made in the form 
of a so-called Conditional Grant (inu S dollars) connoting that the recipients agree to 
make playments to the Foundation as a negotiated percentage of revenues 
eventuating from the project, as described in Apendix C and uo to the limit therein 
stated - no revenues. no pavments 

The BIRD grant is typically made in three ;nstaliments. as follows on execution of 
the Cooperation and Project Funding Agreement - an initial payment of up to 40% of 
the Conditional Grant. on receipt and Itimely) approval of the semiannual technical and
fiscal reports from both companies (preoared according to Appendix E)- a second 
payment of up to 40/% on receipt and approval of annual Ifinal) technical and fiscal 
reports - the balance due Further details of the payment schedule are spelled out in 
Appendix C 

B MINI-PROJECTS 
Projects whose total cost to the two orooosing companies is $100,000 or less and
whose duration isone year or less do not require Board of Governors approval Each 
year tne xecutive Director may make a number of awards of up to $50,000 per
mini-project, as a 50% cost-share contribution Proposals for Such mini-projects should 
be orepared with in mind, but need only be extensive as isthe guidelines in ii, as 
consistent with clarity Every such project approved by the Executive Director will be 
subject to the execution of a Cooperation and Project Funding Agreement (Appendix
Cl 

C PROPOSAL PREPARATION AWARDS 
When two potential partners are confronted with considerable expense in preparng a
proposal because of the need to visit each other specifically in that context, or 
because a prelminary market study is necessary. BIRD can provide some financial
assistance in very special cases, the amount of this assistance may be as much as
$10,000. as long as this promotes the preparation and submission of a proposal for a 
full-scale project of aquality likely to be approved by tie Board Such awards, however. 
are made sparingly, they are "ntinded specifically to assist small companies for whom
proposal preparation costs are burdensome (AtypDical Proposal Preparation Award
Agreement is included as ADoendix D1 1 
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Award appicatiOns will be considered only 	if DOtn potential partners t3 a protect 
interest in cooperating order Bi Dare identified and furnisn evidence of 	 their 

essponsorsnip The aoolication should De irntne form of a ,etter oroDosa; ,viic" ies:" 
ar­he general nature of tne crooosea project and tne ntendea roles of -'eoart-ers 


cost anc iurat,on of t-e 'szai rje. r ) mIze

includes an estlmate of the 
buoget for tme proocsal oreoaratior activites -ust ais: ce ncuded 

D TEST OF FEASIBILITY PROJECTS 
in cases wnere preliminary investigations are reauired :o etermnre :'e teC-n,:a 

Feasiolitv or market acceotabiity of a new product or process concept tre rouraton 

may grant uo to 525.000 as its 50- snare of carrying out me Feasic'tv tests Suc' 

awards are made on tne understanding tnat a formal oroposa' For a cui!scaie or:Ject 

will De submitted bv the recipients for consideration Oy the Board f t-e Feaso't 
A rpe-etresults are Dositive (A typical Feasiity lest and ProPosal Preparat on 

included as Appendix D 21 
Applications for test of feasiDiit'v awards wnc rl must ce socramtem ,: c-)e 

project partners snouic incilue orief Put clear oesZr~ctions -f tne o! c.-'g 
- the companies. 
- the innovation and its commercial prospects. 
- the nature of the requirement for a feasioilitv test
 
- the details and ouration of :,e crocosed exoer'meta crgra,
 

temized Oudget
 
- an estimate of the :ost and duration of a fui!.scaie project to oeveoo tre 

innovation to tne point of commercial readiness 

Should the feasibility effort lead to a BIRD-supported full-scale crotect :"e 

amount awarded on the test of feasioility project Nil ce added to tre Znor)itonai 

Grant for purposes of payments due the Foundation 

IV. THE PROPOSAL 

Before a formal proposal is submitted there will tv)lcalv nave dee n a numoe' :4 
tne latter to either or both of tne orocsingdiscussions with BIRD staff and visits ov 

companies However. while impressions gained from these contacts are moortant ,r 

tne last analysis, the formal evaluations and tne Board s decisions must sclei.,ce casec 

on tne proposal as supmitted 
The following format should De used in preparing proposa!s 

PROPOSAL FORMAT 
A. COVER PACE ispecimen attacnedl 

B ABSTRACT isuggest 250-500 wordsi 
The aostract should summarize 

- the specific objectives of the project. 
- the commercial value of the proposed product or process. 
- t:e capahilities and records of performance of the companies in related areas 

C THE INNOVATION 
This section ShOuld address the following 

- what is the idea) (A brief description with no jargoni 
- now are things in this area done today) What are the limitations Of current 

practice'
 

what is unique about this Product and why do you believe it will be successui'
-
- now much will it cost and how long will it take to develop the product to the 

point of commercial readiness' 

what is the patent situation, including background patents and the potential for 

new patents' Are there any obligations to other agencies who have supPorted 
any part of the innovation development' 

-
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D PROPOSED R&D PROGRAM 
Experts from the US National Bureau of Standards and the Office of the Chief 
Scientist. Israel Ministry of Industry and Commerce will critically evaluate the procosal 
with respect tc technical feasibility and the Quality of effort tnat will De aoiieCl 
Accoraingly this section must describe the soecific work trat is oroooseo -. acnieve 
the objectives o the program 

The presentation Should be organized under the headings Analysis of the 
Problem' and 'Proposed Approach' 

a Analysis of the Problem 
The purpose here is to establish a credible basis for the proposed program its 
objectives should be analyzed in the context of the state of the art, wilth the 
intent of defining specific problem areas Considerations include 

1l0 	 Definition of the reouired properties and functions of the end item 
for use in the service environment 

(ii) 	 The achievements necessary to accomplish the objectives 

(II) 	 Availability of suitable technigues or reouirements for new 
developments 

(IV) Technical and economic constraints 
b Proposed Approach 
This section should be sufficiently detailed that one Skilled in the art can evaluate 
it It Should include 

ill 	 A general plan of the proposed effort 
(11) 	 For each task. the objective and the specific approach proposed 

should be clearly described, with supporting data where approprate 

Since the final objective is a product or process, tasks addressed 
should include prototyPing. pilot production techniques or eouipment 
testing and evaluation. etc 

E. PROGRAM PLAN 
A chronological schedule of program activities should be presented in graiical form 
with the estimated time reQuired for the completion of each task and with the 
milestones clearly indicated 

Specific task assignments of each of the two companies and of any R&D 
subcontractors and consultants Should be delineated, together with a management 
plan for coordinating these activities The plan should encompass the entire period of a 
multiyear program 

The Program Plan will be incorporated into the Cooperation and Project Funding 
Agreement and used by the Foundation in monitoring project progress 

F. THE MARKET 
Presumably any company or pair of companies willing to fund or to cost-share a major 
portion of an R&D project would do so only on the basis of a market analysis and 
projection that convinces them that the potential rewards are commensurate with the 
risks 	 There are many painful and expensive experiences, however. that attest to the 

fact tnat such analyses are not always properly conducted in the context of defined 
market needs and opportunities 

While 	we appreciate the uncertainties Implicit in predictions of future markets 
and possible competition for any new product or process, we need to be persuaded 
that the companies have mZ.Q a thorough analysis of the market prognosis Such an 
analysis will typically include the. -l1owing considerations, which should be addressed in 
this section of the proposal 

- what market need is served) 

- what performance features and selling price, and hence manufacturing cost, 
must be attained to penetrate that market) 

- what is a reasonable projection of the rate of growth of sales of the product or 
process' What is the basis for this projection' 

- what barriers, e g regulatory, might be encountered' 
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- what competition exists or can be imputed' 

This does not purport to be a complete list The basic message is that developing 

innovative concepts for commercial gain is an intrinsically risky, uncertain, Put 

occasionally highly rewarding undertaking whose prosPects of success can oe 

immeasurably improved oy acute. objective and early consideration of the market 
arena 

G COMMERCIALIZATION - PLANS AND PROSPECTS 
It iS Obviously of benefit to those faced with investment decisions regarding new 

technology if a single index can be derived which provides a figure of merit" f.)r 

deciding on a particular investment, or for choosing from amongst various alternatives 

For our purpose, we wish to know how the companies have analyzed the financial 

exposure and potential return that they expect from the proposed project What isthe 
estimated investment casn flow and the projected earnings cash flow? Can the 

companies reasonably coDe with the Deak and aggregate investments trat commercial 
success will entail) To what extent will partial achievement of sales goals oE adequate 
to merit the initial investment? 

A oreliminary financial analysis which indicates the potential gain from successful 

implementation of the proposed oroject can be made using tne technicue iltuistrated in 

the addendum to :nis Part :V This orocedure, or any other aoroacn wicrh has, at a 
minimum, tre Quantities identified therein isacceptable 

Given an encouraging prognosis for the project, it remains to pian and implement 

the commercial program Some of the Questions which should be discussed are as 
follows 

- will bOth companies engage in manufacture of the product or part of the 
product' 

- who will sell to which market regions' 

- do either or bOrct companies currently have a suitable sales and service network, 

or does this need to be created ab initio' 

- to what extent are the necessary resources for commercialization available within 

the companies' 
- if additional resources will be reQuired, how is it proposed to acauire them' 

H. COOPERATION AND BENEFITS 
The Proposed division of tasks between the two companies presumably will have been 

discussed in earlier sections Please summarize here the mode and extent of 

cooperative activity that is envisaged 

Key to BIRD s particioation in a program is the clear expectation of mutual 

An important factor in evaluating the proposal, therefore, will oe the extentbenefits 
to which commercialization of the innovation will aid both Israel and the U S in the 

form of new export markets, new employment opportunities, new capital formation. 
productivity improvements. etc 

Please discuss these issues in the context of the agreement between the 

companies with respect to their agreed-upon roles in the commercialization process 

I. ORGANIZATION AND MANAGEMENT PLAN 
This section shOuld contain a brief presentation of the proposed management 
procedures for the program, including the internal review procedures and overall 

management plan that will ensure, barring unforseeable circumstances, implementation 

to design specifications, on time and within budget, 

Provide an organization chart for the program and ind-cate the relationship of 

this ad hoc organization to the formal hierarchies in the companies Identify the key 

project personnel and their responsibilites in the program 

J. THE COMPANIES AND THE PROJECT PERSONNEL 
In the last analysis, the determining factor in the successful commercialization of 

involved. Please provide informationinnovations is the people and the companies 
about each of the companies, including the following 

- record of performance in similar or related undertakings; 
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- degree to which the proposed project can be absorbed into the existing 
structuie of tne company. 

- relationship of the proposed project to other company projects tiat receive 
support from outside agencies 

- financial nformatlon wnicn demonstrates tnat tPie comoanies car not Only 
conlr!Dute tneir snare of tne orojec: cos: put nave resources avaiaoie r :ne 
commerc;aiization ohase iFor ouPliC omwanies Annual Reports iii serve ,n ieu 
of specially prepared information 

- resumes of key personnel. 
- any additional information felt to oe germane including "or example prcduc:

brochures expressions of interest DV potential customers in :me products cr 
processes to be developed etc 

K PROJECT 9UDGET 
Separate ouagets should oe presented for each company s ac:lv:,es f-r eac, /ear :;
tie project as proposed The budgets for the first year snould de as detailed as 
possible, using the attached format Budgets presented for a second or tnird year
should include a clear statement of what inflation factors. if any have been included 

Only trose onases of the orojec: up to out not ,nClucdirg actual rocduction and 
sales snouid oe ncuclec n the buogets 
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PROPOSAL
 
(Specimen Cover Sheet) 

TO: 	 ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL 
RESEARCH AND DEVELOPMENT FOUNDATION 

FROM: 	 Israeli Comoany, Address 

U S. Company, Address 

TITLE: 

PROJECT BUDGET: 

YEAR 1 YEAR 2 YEAR 3 TCTAL 

Project Cost 

Grant Recuest 

SUBMITTED BY: 
Israeli Company officer (signature) 

U S Company officer 	 (signature) 

DATE SUBMITTED: 

PREFERRED DATE FOR PROJECT FUNDING:'" 

Please do not reauest 


of submission of the Proposal.
 

Pil 	 a start date which is less than three months from the date 
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PROJECT BUDGET FORMAT"'
 

DIRECT LABOR iDv category 

Cross Annual 
Salary unc 
Social Benefits) 

% on Proj Cost to Proj Totals 

Employee 1 
Employee 2. etc 

Overhead (OiH)at 25%2 
Total Direct L.bor - C H 

S A 
S 25A 

S1 25A 

11. EQUIPMENT s' 

Item 1 
Item 2.etc 

III. 	 EXPENDABLE MATERIALS 
& SUPPLIES 
Major Items 1,2 etc 
General 

IV. 	 TRAVEL4 4C 
Foreign 
Domestic 

V. 	 DATA PROCESSING COSTS sD 
$_
 

VI. 	 SUBCONTRACTS SE 
No 1 
No 2. etc 

VII. 	 CONSULTANTS SF 
Name 1 
Name 2. etc 

VIII. 	 OTHER EXPENSES SC 
Item 	1 
Item 	2,etc 

SH 
TOTAL 


S T 
General & Administrative Expense (G&A) 5%"at $ 0ST
 
PROJECT BUDGET 


$105T
Projected expenditure, first 6 mo S 	 xProjected expenditure, second 6 mo 	 $1,0ST-X 

NOTES: 
(1) 	Separate Budget for each company and each year
(2) 	O/H and G&A includes all indirect costs and services, including

secretarial, rent. utilitie., etc 
(3) 	Special ecuipment necessary for the project. Purchase of standard 

catalog eauioment reauires special justification
(4) 	Foreign travel budget Should specify number of trips, destinations. 

purpose, etc 
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ADDENDUM - CASH FLOW ANALYSIS
 
r,
The casn flow analysis descrioed ,Olow isoaseo on INNOVAT!Ctj lilt,3 

Rosenau.jr Q 1962 '. _fetme Learning Puoiications Beimont Caiiorna 94CC2 a 
divisor' of Wadswor 'c 2eor-nteo v oermission -Fr tne ourilsr e 

The te-..ear e' 7z jaSc n tre r'arss oelow ts:'-cse, c..ve, -_e.,c--e' 
prase and sales s -._a cea lo ,.',ec',a ors - sales as -,e - 5 ec:-es 
ocsoiescent 

!, is rmoorsans snat tne .hnole iife-c'vcie oeriod of :e 2rocucs oe ccrs,oereo s.r.ce 
:-e ... ... o 'ceot a.g 5,e venture in tre last .year :Lne '3,s ;sc.5 a'c :at ,j an'u :r 

rnernai Rate -f Returm Tr uncation of the oerioc can iea oc ute msiea.rrg 'esuts
 

,vsn reference to tne ac:omoanving snarts
 

;NE 1 Company Sales - Preoare using either o.ie value of new Orou ,r roes­
r

suOstitut;or to crosoective zustomers ne volume :) sm.a o'.s 
market snare nultt2iiec ov market size or 'n'.rmer o, riss , c ­

;seing or,ce oer u'm t Based or market Stuev 'es-arc" arc: ex::eere 

LINE 2 	 Manufacturing Cost - Preoare using either tne cost of similar oroducts 
iorocesses: the development costs muliolied Dv an exoe',encedoaseo 
markuo factor or a detailed oreakdown and manufacturng olan it may oe 
ne!ofu, to .Jse ar Droer "mix simulat:or " "e :rce, rate is -ot ,r 

'NE 3 	 .eveocn'e- -r: -op e.'e,=men, sar,.-2 eire-sesEoerses 	 at:
Es'mates oe ccase:au eitner :r a :omoar scr .,,t s, ,.ar 

deveiomenrts or or a ,etaiiec ,rodu,,. 'crc:ess, jevec2mer,: ,iar 
Contingency might usefuliv oe .ncluded 

LINE 	 O Exoense - Pre:are using or cetailed cerasn.rQoerating historical ratios 
oians For mre orocuct orocess Continuing R&D seliing osts advertising 
etc are tvorca eierients General and Administrative exoense srculd ce 
includeo 

LINE 5 	 Caoital Exoenditures - oreoare using detailed oians or orior exerence 
Transoortation and installation exoenses Snould ce included I a=-! sace 
as well as contingency 

CALCULATIONS 
LINE 6 	 Deorecation - Car oe lone in a variety of ways Shown in the :nar" isA 

oercent o the total accumu;ated caoital exoenditure Line 5ithrougn the 
year in wnic, tne deoreciatrion is calculated Straight-line dereciation is 
merely a useful aooroximation and other deoreciation method used ty your 
comoany ie g . sum-oftne-vears-dlgitsi may De Suostituted ;or a 5-year 
life A-0 2 for an 8-year life A-0 125 etc 

LINE 7 	 Cross PrCfit - Ecuals Line 1 minus .ine 2 

LINE 8 	 Before Tax income - EQuals Line 7 minus L;ne 3 minus Line 4 minus -:ne 6 

LINE 9 	 income Tax - EQuals B'oercent iyour comoany s actual tax rate muitoloe 
Ov Line 8 

LINE 10 	 Net income - Eouals Line 8 minus Line 9 

LiNE 11 	 Ooerating Cash Flow - Ecuals Line 6 olus Line 10 

LINE 12 	 Working Caoital increases - Eouals C oercent of the difference oetween 
the current years sales and the cr,or year s saies C oercent is an 
aooroximat'on of the working caoital increase recuired to fund inventories 
and receivaoies attendant on growing saies A useful anoroximation is 30 
percent, the range 25-35 oercent covers most of the cases. altnougn there 
will De exceotions. esoeclally for significant materials costs use your 
exoerence base or a detailed olan for the oroduct torocessi. including 
carrying times and costs Note that this line is zero if sales do not increase. 
and :tis negative when sales decline 

LINE 15 	 Total Cash Flow - Eauals Line 11 minus Line 5 minus Line 12. in all Out the 
last year In the last year the same formula is used out also the sum of 
Line 12 in all years uo to and including the last year is added This has the 
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TI 

effect of licuiciating th eneture inv the last year an selling off all the 

CumuativeCash Flow -Eoal eSlim of Line 13 cumltvl 
ne ear vearso t e oro ectMSlc eis gative The ,,ear in .nc i.t 

cun cositive es ayca ck beroin years 

'LN4" 	 the~ ao(tein 

incica ne 

tne local cas how 1of Ln 3frec eri g, oraaic;scucfactor o 
25 oercent, , ie i34n s'Uti l~ed oy 00, Line 13 )nvear. is~yar 1i m 
mul cicledi by 080, Line 13 inyear. 3.~ismliecDyb0 64, e[: Te Sumof 
:rese muiile nmes is tn1en added1.Jo 'at meetem~e erignt :.o DCM 
ne 	 'Cumultive, Discounted Casri ,Flw For that dciscountcrcitas 

2O n''-W, n as :e Net Presetvlu tma ison cer r e also 
ciscoun tsercent that is m~ost a~olial toyor~oonyi eermnng 

INTERNAL RATE OF RETURNJ 
Tne internal Fate Retmurn (R is the1disc')un orcent~ at,,,icn~ltreeNet 

ree Vaiue is edu ILto zero- use -the g#aci cn, cjage 1
em%%eer vaeso 

-rs 

o.- cr~e :jtsccr:erenet. :oes: aze- :-at 

ss - ee, -cessary to 'irw aosiciVejc;a negtiv vau ;:e Je. 
:-sep", Value-anc cbIoit : ese orne graon wtl an aoprorirar.. is:Or 
0er en oestiate the IR in gene~r ii is best to'snr:mv;'1 "re2 r-nln o cer~ormc~ mAtuJccations esln ne rs!,
vaie ispegatjve.,,me next 1tiscb' tloercent m~at s!noud 'oe 'sec-t Il 

.9' ~o 64eic e if th4~ oosit-ve. me, 40 oer7cen r~ie-	 e 25 ceret value 's 
- ~-	s~o~6 oeu~ede c reafer one or tv o more ciscotpt zlerenlts :n 

ce jseci;o~imrveescimate of, IP,(re :, e oasic rmes reiziec e~e )'generatecl~it soasss;agc~rv 
~cn M~o of ranges- sucn as a~sower ;fasteri race o 

s'ae ngrere io,,eri ma a cu n costs. etc 'he.A'use of,,su , so-cailec 
ersilcy Analyi is eryercvealing we encourage o L;WSe ,. -

W4 

< 
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CASH FLOW - SAMPLE CALCULATION
 

(S millions) 

YEAR (N) 

QUANTITY OJLRIVATION 1 2 3 4 5 6 7 8 9 10 

ZCOMPANY SALES ESTIMATE 2 - 5 3 

2 MANuFACTURINC COS' 
r 

ESTIMATE 04 *6 2 4 2 4 2 '4 )8 

s DE EOPIENT EXPENSE ESTIMATE 04 0.1 05 

4 OPERATINC EXPENSE ESTIMATE - - 03 075 2'8 8'5 ' 5 06 

S CAPITAL EXPENDITURE ESTIMATE 06 0 6. . . 

N 

6 DEPRECIATION ' 2, 24 , 24 Z24 224 : 2 

7 CROSS PROFIT 1-2 0 6 15 2 4 S6 3 6 3 2' 2 

9 BECORE TAX INCOhE 7.5-4.6 '0 52' ,064 1044, 051 096 168 18 5 '05 06 

9 ICOME TAX 0 58" 29 5-" 

'0 NE' NCOME 8.9 052, C 6; C44 5' 296 9 29 "5 2325 3 

11 OPERATNG CASH FLOW 6-C ,04' 04; C 2 C75 2 1.2 29 2'S 3 52 3 

12 WORKINC CAPITAL 0 3xl 
1 
N'0N'1,l - C 25 045 06 0 C 3, G45, 045, 

:NCREASES 

13 'OTAL CASH PLOW 11.5.12 ' 1 ''0o ' C0S3 275 042 09 25IT7 *355 

'AYBACK 

N 
101 201 251 221 145,11 031'C 151 092 3 9 32414 CUMULATIVE CASH FLOW Zi 5 

ncve !a, *osstj cameo ow j fovr0f int eaJsJ' O 
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15 DISCOUNTED CASH FLOW (DCF) & NET PRESENT VALUE (NPV)
 

YEAR 1 2 3 4 5 6 7 8 9 10 

DISCOUNT 
PERCENT 

DISCOUNT FACTOR (OF) CUMULATIVE DCF 
= NPV = 

(LINE 13) x OF 

DF 00 091 083 075 068 062 056 051 047 042 

EX* 1 0) (091) (042) 023 051 026 050 054 046 057 C74 
5% DO 100 087 076 066 057 050 043 038 033 028 

EX :10) 1087) (038) 020 043 021 039 040 032 038 008 

20% OF 100 083 069 058 048 040 033 028 023 019
 

EX (10) (083) (035) 017 036 017 030 029 022 026 (041!
 

25:% DF 100 080 
 064 051 041 033 026 021 017 0'3 

-X , 031 023 022 016 018 i073)'10) (080)(032) 015 014 


30%, OF 100 
 077 059 046 035 027 021 016 012 009
 

EX 

35% DF 100 074 
 055 041 030 022 017 012 009 007
 

EX
 

40% 
 DF 100 071 051 036 026 019 013 009 007 003
 

EX
 

*EX - Samole calculation 

INTERNAL RATE OF RETURN
A 

0 75
 

C 
0 

= - 050 

'" 0 25
 

<> DISCOUNT 
I- - -­
z
LU PERCENT
 

(- .025 

In this example. wI­
the 1avback erod- z- ­ 50
 
is eght years and 
the IRR is 
aporoximatelv 16% 0 75 

10 15 20 25 
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APPENDIX A 
AGREEMENT BETWEEN THE GOVERNMENT OF ISRAEL AND THE
 
GOVERNMENT OF THE UNITED STATES OF AMERICA ESTABLISH'NG
 
THE ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL RESEARCH
 

AND DEVELOPMENT FOUNDATION
 

The Government of Israel and the Government of the United States of America. 
Recalling the close ties in scientific and technological cooperation which have 

developed over many years between the two countries, 
Recognizing the importance of peaceful industrial research and development for 

strong and vigorous economies in the -wocountries, 
Convinced that applied scientific cooperation between the two countries in 

industrial research and development will strengthen the bonds of friendship and 
understanding between their peoples and advance the state of industrial research and 
development to the benefit of bot countries, and 

Convinced of the desirability of establishing a binational mechanism to continue 
and intensify cooperation between the two countries in industrial research and 
development. 

Have agreed as follows 
Article I 

ESTABLISHMENT 
A There is hereby established tne Israel-United States Binational Industrial Research 

and Development Foundation. hereinafter called the 'Foundation" 

B The principal office of the Foundation shall be located in Israel 

Article II 
OBJECTIVE 

The objective of the Foundation shall be to promote and support jOwi3t. nondefense. 
industrial research and development activities of mutual benefit to Israel and the 
United States 

Article i 

SCOPE OF COOPERATION 
The scope of industrial research and development activities which the Foundation may 
promote and support shall include all applied science activities in the process through 
whicn an innovation becomes a commercial product. including, but not limited to, 
product engineering and manufacturing start uP 

Art':le iV 
POWERS OF THE FOUNDATION 

The Foundation snail be a legal entity and shall have all powers necessary to carry out 
its objective. :ncluding, but not limited to, the power to 

!I) promote and support, by funding or otherwise, joint industrial research and 
development projects, hereinafter called "projects". 

(2) make loans and grants, 
(3) enter into contracts, 
141 provide services, 
(5) acquire, hold, administer and dispose of real and personal property, 
(6) receive, hold, and disburse funds, and open bank accounts, 
(7) accept contributions of property, funds, and services, and 
(8) employ personnel 

Article V 
BOARD OF GOVERNORS 

A. A Board of G;overnors, hereinafter called the "Board", shall be the governing 
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D 

P-

B 

DOdv of ,ne Foundation and snail oe resDonsiole for determining tMe 
Poundation s orogram nclucing :ne fields of coooeratlve researcn Which will Ce 
suooorted ov the Poundation and the -ouncatjon s financial and managerial 
nolicies S.cjec: to tre crovisiors of tns Agreement ,ne Boarr snail rave 
au:ncrty -o 
, aco: 0,:aws arc rjes cf oroceci.,re 
2) estarisn regulations ,eF!rng tre ocices or;anization and oroce-ures of 

tme Foundation 
3i aoooint an Executive Director 
4) aoorove the annual oudget and research Drogram of tie Foundation 

indicating, inter alia the researcn and cevelooment fields to wnicn QriOrity 
is to oe given 

(51 acceOt contrbutions of orooerty Funds ani services 
161 saoiisn me orinc!oal office of the roundatiun 
r71 aoorove oroject and other exoenaitures 0y the coundation and agreements

oertaning to orojects to oe funded by the Foundation and 
(8) exercise and delegate any other Dower of the Foundation not otherwise 

assigned bv this Agreement 
B e Boaro snai; :o' sst of six '-eoers t"ree-eCoeseta.:es oF sraei arc trreereoresentamves of tre jriteo States Excec: as may oF. otnerwise designatec Dv 
tre resoec:ve Sovernments tre three recresentatmdes of israel Snall oe the
D~reotor Cenerai of tne Ministry of :inance :ne Dire.tor General of the Ministr, 
of Commerce anc indiustry. ana tie Chief Scientist of the Ministry of Commerce 
anc naustry or tneir designees and tne three reoresentatives of the UnitedStates snail oe the Assistant Secretary for Science anc Technology. DeOartr ent 
of: Commerce. the Assistant Secretary for Oceans anc internat nai 
Envircnmental ano Scientific Affairs Deoartment of 5tate. and the AssiF ,nt
Secretary for international Affairs. Deoartment of tne Treasury or .eir 
ciesigrees
The Chairman of the Board snail oe .;ecteo For a term of one year Dv the Boarc 
From among the Board memoers. The Charmansnio snail alternate each year
between reoresentatives of israe! ana] tn united States 
The Boaro snail normallv meet once each year out meetings of tne Board may De 
held at si.n, tmes and olaces as the Board may from time to time determine 
The Boarc sral act ov vote of at least two-tnmirds of its entire memoersni
 
Memoers of tie Board may vote ov Crcxv
 
Memoers of the Board snail serve witou: romoensation from the Founoation
 
Out r:e Boarc may autnor:ze te oavmert ov the Poundation of tne necessary
exoenses of any meroers r, attending Boarc meet;ngs .d in oerforming othe,
 
.fF-c a, utes For the :ounaticn
 
-he Boaro snail rovice For annual audits cv ;ndeoen(]eht auditors of the
 
accourts of the Poundaton 
 The recorts of Such audits Nnicn snail oe suomittec
 
to 00th Governments snail contain certification as to the accounts of tre

counoation and evaluate the Founoation s internal control and auditing system
 

-3: e V, 

EXECUTIVE DIRECTOR 
The Executive director shall oe the chief executive offcer of the Councat;on He 
snail De res~onsioie For the oDerations and staff of: tie Foundation. and act in
accordance witr. the 3Dices. Oirectives and delegations of the Board 
The Executive Director shall emoloy, oversee and dismiss members of the 
orofessional and administrative staff subject to the aDoroval of the Board 
The Executive Director snail, among other things 
i)i evaluate orooosals for orojects submitted to the Foundation and Oreoareand suomit recommendations and draft agreements concerning oroject

Droposals to the Board for its aporoval,
12) oreoare and submit to the Board for its aporoval an annual budget and 

C 
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research program. including long-range plans for use of the Founaation s 
resources.
 

(3) 	 prepare and submit to the Board foi its agproval an annual repocrt 
including an audited financial statement on the activities of :ne 
Foundation. and 

f4) Implement decisions of the Board 

Any power oi the Executive Director under this Agreement or delegated to )im 
by the Board may be delegated by him to other officers of the Foundation 
except as otherwise prescribed Dy the Board 
The Executive Director may obtain assistance from outside professionals sucl! as 
certified Public accountants and technological experts in evaluating Drorosals 
and auditing and monitoring projects sponsored oY the Foundation 
The Executive Director shall organize. througn a small budget item various 
activities, such as conuitant visits, information excnanges and similar activities 
to facilitate the achievement of the Foundation's objective 
The Executive Director shall maintain an aporopnate system of internal control 
including books and records which reflect the transactions of the Foundation 
and show the current financial condition of tne Foundation Such system snail 
include adequate internal financial and operational auuits Tho bOOkS records 
and internal audit reports snail oe available for review by autnorized 
representatives of botn Governments 
The Executive Director snail maintain close li ison with the Chief Scientist of tme 
Ministry of Commerce and Industry of Israel and the Science Attache of the 
United States Embassy in Israel and keeo them fully informed of the F-ounoat:on s 
activities 

Article V/I 

FINANCIAL ASPECTS 
The original endowment of the Foundation shall consist of the following 
(1 	 Israeli pounds equivalent to thirty million dollars (S30.000.000) at the official 

rate of exchange on the date of payment to oe contriDuted by the 
Government of Israel; 

(2) 	 Israeli pounds eguivalent to thirty million dollars (S30.000.000) at the official 
rate of exchange on the date of payment to be contributed by the 
Government of the United States 

The original endowment shall be Provided to the Foundation within seven 
calendar days after all necessary authorizations have oeen obtained by the two 
Governments The U S contribution is conditional on prior receipt of the 
payments referred to in paragraoth H Delow 
(1) 	 Israeli pounds derived from the accelerated payment Dy Israel to tne united 

States of Public Law 480 debts without maintenance of value provisions 
referred to in paragraph H bclow and an eQual amount contributed oy the 
Government of Israel shall be deposited in an account ("Endowment 
Account A") in the Bank of Israel and shall earn interest at the rate of four 
Percent (4%) per annum, payable Quzrterly in arrears This interest rate Shall 
be adjusted annually in proportion to the change in the Israel Consumer 
Price Index in the twelve months Preceding the adjustment The first 
adjustment shall take place one year after this Agreement enters into 
forcc ; ,irsuant to Article Xl A 

(2) 	 Israeli "ounds derived from the accelerated payment by Israel to the United 
States of Public Law 480 debts without maintenance of value provisions 
referred to Inparagraph H below and an egual amount contributed by the 
Government of Israel shall be converted by the Government of Israel into 
U.S. dollars and deposited in a dollar account ("Endowment Account B") in 
the Bank of Israel The dollar account shall earn interest at the rate of five 
and one-haif percent (55%) per annum, payable Quarterly in arrears 

(3) 	 All income earned from Endowment Accounts Aand B and from all other 
sources which !s not to be used immediately for the operations of the 
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Foundation shall be deposited with the Bank of Israelobligations 	 or invested inissued or guaranteed by the GovernmentGovernment 	 of Israel, theof the United States or an instrumentalityGovernment 	 of eitherSuch 	 investments snail be made by the Executive DirectorPursuant to Policies established by the BOdrd and shall be mademanner as will maximize 	 in suchearnings. consistent with 	 their securi,, andliQUidityD 	 The Foundation shall use its investment and other income for the operation ofthe Foundation In addition. with the approval of the Board, not more thanninety million (90 000.COi Israeli pounds may be drawn from Endowment Account 
E. 	

A for the operations of the FoundationExcept as the Board Shall otherwise determine, to the extent that. at the end ofany fiscal Year. the dollar value of the net liQuid assets of the Foundation are irexcess of the eQuivalent of onethe official rate of exci~dnge, the 
hundred twenty million dollars (S120.0OO.000) atexcess shall 	be distriuted in eaual tosnaresthe two Governments witnin 30 days after the Board's approval of the financialstatement for that year Such distributions will be taken from assets of theFoundation other than those in Endowment Accounts A and B and will be madeto the United States in dollars or in Israeli Pounds convertibleDistributions 	 into dollarsto the Government of Israel shall be made in '-raeli PoundsF The Government of Israel snail Permit thie Foundation to exchange israeli poundsfor convertible currencies reduired forFoundation s activities outside of Israel 

expenses and financings of theano oermit their transfer if no foreigncurrency funds are availaple to the FoundationC 	 Income from 	 Endowment Account B as well asnonlsraeli 	 other income originated incurrency can be invested in Israel orExecutive Director. Pursuant 	 in the United States Dy theto Policies establishedGovernment of Israel shall 	
by Ohe Board ThePermit the transfer of foreign currency reQuired forSuch investments in the United StatesH The Government of Israel shall Pay on the date this agreement enters into forceto trie Government of the United States Israeli pounds in an amount eourvalentto thirty million dollars (S30,000O0' at t,'ie official rate of exchange on that dateby way of acceleration of those Daynents still outstanding on certain Public Law480 debts for he years 1976 to ,977 as setaccelerated payment forth in Appendix A Additionalof remaining installments of Public Law 480maintenance of value, in the inverse order of their maturity, shall be used to the 

deDtc with 
extent necessary to bring the total accelerated payments to thirty million dollars($30.000,000) 

Article viii 
OPERATIONS
 

A The Foundations operations shall Consist mainly of the selection, aporoval and
monitoring of orojects funded 
 in whole or in Part by the Foundation Allproposals for such projects shall be submitted through the ixe.utive Director to
the Board for apDroval

B Each proposal considered by the Board shall
(1) 	 be submitted by Israeli United Statps entities.(2) 	 show 

or 
a mutually beneficial relationship between Israeli dnd United States

entities.(3) 	 demonstratE 
14) 

the technical and economic feasibility of the project,contain evidence that the aplicant(s) iscapable of carrying out the project.either o:One or through Partial subcontracting to universities. industrialresearch institutes or othe' :,Jalified entities, and(5) 	 indicate that the applicant(s) will contribute, fromresources 	 its own resources, oravailable to it. a significai-,t portion of the financial resourcesreouired to .arry out the project.C Each Proposed project considered by the Board shall(1) 	 Promise a tangible, direct benefit for the national economies of Israel and 
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the United States. such as significantly increased exports, maximized value 
or new markets.added 

i2) 	 be of interest to both Israeli and United States industry, because, for 
example, it would result in a new need in the world market being met or 
tre exchange of materials between Israeli and United States industries 
being increased. 

13) be of general interest to an entire industrial field. 

141 directly ,r indirectly contribute to additional development of products, 
processes or markets, and 

6) nave tangible. direct benefits for boich countries (A project shall be 
considered to have tangible, direct benefits to both countries if it meets 
one of the following criteria 

ia) it is submitted jointly by an Israeli and a United States firm or by a 
joint venture of Israeli and United States firms 

(Ibi It will reouire expenditures for goods and services in both countries 
(c) it meets any other criteria established by the Board ) 

D Projects sponsored by the Foundation may not be conducted in geographic areas 
which came under the administration of the Government of Israel after June 5. 
1967, and may not relate to subjects primarily pertinent to such areas 

Article IX 

EXEMPTIONS 
A 	 United States citizens employed by the Foundation or engaged in Projects in 

Israel sponsored by the Foundation. and accompanying members of their 
familes. if sucn citizens and such members are not permanent residents of Israel. 
snail be exempt from Israeli income taxes (including contributions reauired by the 
National Insurance Law of Israel), on income derived from the Foundation 

B 	 Travel by Israeli and United States citizens, who are not permanent residents of 
Israel. in connection with the official business of the Foundation or in connection 
with a project sponsored by the Foundation shall be exempt from the Israeli 
trvel tax 

C 	 Permanent residents of Israel. tray ing principally in connection with official 
business of the Fourdation. shall enjoy che same reductions of travel tax as are 
accorded Israeli sr'ipntists employed by institutions of higner learning travelling 
on behalf of their institutions 

D The Government of Israel shall accord exemptions (ai from Israel, income tax and 
property tax on the Foundation and (i from Israeli customs, duties, excises. 
surtaxes and other taxes levied on importation (1) of goods lincluding furniture. 
eQuipment, supplies and scientific and educational articles) intended for use of 
the Foundation and (2) scientific eauipment to be owned by the Foundation ano 
intended princiPally for use in a project sponsored by the Foundation 

E If it develops that the Foundation or the projects sponsored by it are affected 
by lack of additional tax exemptions, the two Governments will consult together 
with a view to taking such action a. may be mutually agreed to remedy the 
situation 

Article X 
OTHER SCIENTIFIC COOPERATION 

Nothing in this Agreement shall be construed to prejudice other arrangements for 

scientific cooperation between the two countries. 

Article XI 

ENTRY INTO FORCE AND DURATION 
A 	 This Agreement shall not enter into force until after the Congress of the United 

States has appropriated the funds with which the United States will make its 
contribution to the original endowment of the Foundation. The Government of 
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the United States shall notifv the Government of Israel Dromotly after the United 
States has taken all action necessary to Dermit the United States to make Its 
contribution to the endowment of the Foundation and the Government of Israel 
;h211 notify the Government of the Lnited States Dromotly after it nas taKen 
Sm,'dr action Thereafter this Agreement shail enter into force on the date 
wh.n 	born Governments make their contributions to the endowment as soecifleo 
in Article Vii This Agreement shall remain in effect for five years from the Cate 
of its entry into force, and Snall continue thereafter unless terminated b Vmutual 
agreement or by one year s notice in writing by one Government to the other 

B 	 The Regulations concerning Policies. Organization and Procedures of the
Foundation and the Rules of Procedure of the Board attached to this Agreement
,hall become effective from the date of entry into force of this Agreement and 
snail remain in effect until changec by the Board 

C 	 In the event of termination of this Agreement. each Government shall be entitled 
to one-half of the assets of the Foundation in Endowment Account A one-naif 
of the assets in Endowment Account B.and one-half of allother assets As soon 
as oossible after the termination, the orooerty of the Foundation Shall be sold 
and the sale Proceeds and any other assets and funds (other than those in 
Endowment Accounts A and B)Shall. after Dayments of all obligations, be divided 
eaually between both Governments However (1)any industrial and intellectua 
oroDertv assets of the Foundation snail be divided or lisoosed of as the 
Governments may agree, and (2)records or documents of tne Foundation snail 
be disoosed of as the Board shall decide, subject to the approval of the 
Governments 

0 	 in the event of termination. 
(1) 	Each country's snare of assets, other than those in Endowment Accounts A 

and B.shall be repaid as soon as those assets can be reduced to licuid 
form 

(2) 	The Israeli share of assets in Endowment Accounts A and B shall be reoald 
in full to the Government of Israel on the date of termination 

(3) 	If the Foundation is terminated prior to 1990. the United States share of 
assets in Endowment Accounts A and B snail be repaid in edual semiannual 
installments drawn in eQual proportion from each account beginning on the 
date of termination The installments Shall be based on a prorating of the 
repayment over the period from the date of termination to 1990 Until 
repayment, the United States share of the assets shall remain in their 
respective Endowment Accounts As provided in Article VII above, the value 
of such assets shall be maintained by the Government of Israel and shall 
earn interest The assets and their interest earnings Shall De uid to the 
Government of the United States semiannually 

(4) Ifthe Foundation is rerminated during or after 1990 the United States 
snare of the assets in Endowment Accounts A and B shall be repaid in full 
to the Government of the United States on the date of termination 

15) 	 All repayments to the Government of the United States. other than those 
from Endowment Account A which shall be in Israeli bounds. shall be in U S 
dollars 

Done in duolicate it Jerusalem this third dJay of Mach, 1976 

For the Government For the Government of the 
of Israel United Sttes of America 

By 	 By 
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APPENDIX B
 
CONFIDENTIAL DISCLOSURE AGREEMENT
 

Agreement made this day of 	 19 .v ard 

BET'WEE N 

The iSRAEL-UNITED STATES BINATICNAL INDUSTRIAL RESEARC.4 ANC DEVELOPMENT 
-OuNDATION a legal entity created ov Agreement oetween the Covernment of the 

State of Israel ano tne Covernment of the United States 0; America and oromulgated 
into law oy the Israeli Knesset in '!976 under the title cf the Law of the BINATIONAL 
!NDUSTRIAL RESEARCH AND DEVELOPMENT FOUNDATION effective May 18tn !977 
here~nafter referred to as the Foundation i 

AND 

Israeli Comoanvj 

AND 

(U S Comoany) 

inerenafter referred tc collectiveiv as the "Proooser'; 

NVEPEAS the Proocser rtecs ".- suomit tO the :uncaton its Pooosal fcr te 
oeve~ooment of a lecmnocg', - -orocuctrerein tmne Inncvation ; together Witn iS 
reQuest for certain funding cv tine ;ounoaton Of tine work and 
WmEREAS suc"Proosal ano suosecuent data discicsures in tne course of tne work. if 
financed. may contain oroorietarv or commercial confidential information herein 
'Information') 

Now 	 therefore the oarties nereto agree as follows 

1 	 The Proooser snail disclose the information to the :oundation only in accordance 

Wit the regulations and requirements of the =oundation and in thee form 
orescrioed 

2 	 The Foundation agrees to use its oest efforts to maintain the confidentiality of 
information so given and tO make disclosure ana ise such information only for 

ourooses of evaluating the Prooosai in accordance with Foundation oractices and 
,crocedures or as may further De agreed in a Fundling Agreement between the 
oarties in no event, however. shall the Foundation De liaole for inadvertent 
disclosure 

3 information as to which the ProDoser claims orooretarv rights or which ne deems 
t*o oe commercial confidential snail De clearly identfiac as sucrh in any suDmissior 
,v aocrooriate legend on trne cover oage and on ea.- oage on Wicr Suc 
information aooears 

3 1 Unless tne Proooser otherwise formally requests suct, irnormation may De 
incoroorated in, and oecome cart of. any award or grant !nstrument 

3 2 The Foundation snal not be liaDle on account of diSclosure of any information 
unless the -oundations conduct snail constitute a oeiDerate aorooriation of 
Proooser s oroorietary rights 

4 	 The Foundation s ovigations oursuant to Pars 2 and 3 aDove shal exoire three 

years following the execution cf this Agreement or exoiration of the eriaod of 
any Funding Agreement oetween the carties whichever !s later 

This Agreement snail not aOly to any oart of the !nforma on 

a) which has Decome or Decomes. oart of the cuDlic domain or is uDicly 
disclosed otner than through the fault of the Foundation or 

0) which was in possession of the Foundation or availaDle to it From a ouolic 
source prior to its disclosure Dy Proooser. or 

c which is su.,:eouently made availale to the Foundation Dy a third party 
not under any confidential oDigation to the Proroser 

6 	 ThiS Agreement is made in Israel and snail oe governed oy the laws of the State 
of Israel 

Signed the day and date above first given 

for the israeti Company for the S Comoany for the BIRD Foundation 
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APPENDIX C 
COOPERATION AND PROJECT FUNDING AGREEMENT 

PREAMBLE 
Agreement mace ths lay of 	 19 ov anc 

BETWEEN 
The iSRAEL-UNITED STATES BINATIONAL INDUSTRIAL RESEARCH AND DEVELOPMENT 
FOUNDATION a legal entity created Dy Agreement Oetween the Government of tne 
State of israel and the Government of the United States of America and promulgated 
,nto iaw by the israeli Knesset in 1978 under the title of the Law of the BINATIONAL 
INDUSTRIAL RESEARCH AND DEVELOPMENT FOUNDATION effective May 18th '977 
Mereinafter referred to as the Founoation I 

AND
 
ilsraeli companyi
 

AND
 
U S Company)
 

severally and jointly (hereinafter collectively referred to as the 'Proposer' and 
seoarateiv as tue 'Partc~oants i 
WHEREAS tme Pounaation has oeen establisne under an Agreement Detween tne 
Government of toe united States of America and the Government of the State of 
Israel to promote and support joint nondefense industrial researcn and development of 
mutual enefit to tne United States and Israel and 
WHEREAS the Proposer has heretofore submitted to the Foundation a proposal 
hereinafter the Proposal". entitled (roposal titlel and on the basis of said Proposal
has applied to the Foundation For certain funding assistance for the development of 
the product (or process) therein described land hereinafter referred to as the 
*Innovation I and 
WHEREAS the Foundation has examined and duly approved the Proposal and 1swilling 
to provide certain funding for the implementation of the Proposal on the terms and 
conditions hereinafter set forth. 

Now 	 therefore the parties nereto agree as follows 

A. General 
A 1 The Preamble to this Agreement shall be deemed an integral oart hereof 
A 2 The Participants shall De bound and Oli'ed jointly and severally as herein 

proviJed 
A 3 	 The Executive Director of the Foundation is empowered Dy its Board of 

Governors to execute this Agreement and to perform all acts under the terms 
hereof on bena'f of the Foundation 

A4 	 The following document is incorporated by reference and made a Dart of this 
Agreement 
The Proposal, dated the day of 19 as stamped with 
the Foundations approval of the day of 19 
Nonetheless, should any provision of said Proposl Uje inconsistent with any other 
Provision of this Agreement. the provisions otoprwise .et forth in this docur'. it 
shall control 

A 5 The following document is referenced, and incorDorated by reference only as 
portions may be specifically referred to and incorporated hereafter 
The BIRD Foundation Handbook, 1985 

8. Project Financing 
8 1 The Foundation hereby agrees to fund, by Conditional Grant. the implementation 

of the Proposal in the maximum sum of $ or % of the actual 
expenditures on the project, as contemplated in the Approved Proposal Budget 
set forth in Annex A hereto, whichever is less. and at the times and as may 
otherwise be set forth in Annex B hereto 

B 1 1 The percentage of the actual expenditures on the project which the Foundation 
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Orovides shall hereinafter oe descrioed as the F:Oundation s Oro rata snare 
8 2 	 Time Proooser snail Drovide in timely fasnon all Dudgetary funds in excess of

tnose orovwded hereunder bY the oundation 
8 3 Prooser snail make oayments to thie Pouncation oasec or Cross Annual Sales

derived from the sale or other marlet, g or commer:;al exlrcotatior :; "Ie
Innovation inclucding leasing M', f'rs L 

transaction Such dayments snail oe mace 


ng .'e ;re SCi- :omme, a 
on tne oiliowing oasis a, -reConditional Crant referred to in Suo Sec B' aove snai De reoao ,nj S aciars 

at tne rate of 
 % of 	the first year s Cross Annuat Sales and n succeeoing
years 	 at te rate of: %of tne Cross Annual Saies such reoavments to ce r 
eouivalent dollars valued at time of reoayment Tne rate of :hange of value snaii oe that designated in Annex C hereto D) When. reavment of concitonai grant
funds has oeen comoeteo accorcing to SuD Sec B 3 aj the rate 	 of 'r:ner 
oavments snail De % Such oavments to continue until an amount eaua : 
one-nalf of conditional grant funds, in equivalent dollars valuec at time of 
reoay-ent (Annex C) snail nave oeen oaid to tne Foundation 

B 3 1 The tErm 'Cross Annual Sales smail include all soecific Pxoort incentives orbonuses oaid tne Proooser on account of sale of the Innovation for exoort. nut 
snail not include sums Daid for commissions. brokerage. vaiue added and sales 
taxes on the sale of the 4nisned oroduct or transoortation and associateC 
,nsurance costs if same "ave ceen includec the gross szies orice
 

B 3 2 The innovation snail De ieemec 
 fo riave ceen scld marketed or otnerwise
commercially exoloited if tne innovation or any imorovementr mocification or
extension of it is out to the benefit of a tnird carty wnetner doirectlv or
indirectly, and wnetner standing alone or incoroorated into or cojoined witnother hardware or orocesses, and for which Denefit the said third oartv gives
something of value This orovision snail not aDDly to transactions Detween the 
Particioants and their subsidiaries Should sucn 	 thesusidiary resell innovation 
seoarately ,ientified or incoroorated in a system the sales once snail be tneorice to tnir Iarties from the suosidiarv making tie sale. such sales orice Deingdefined by the same criteria as sales are defined for ourposes of Cross Annual 
Sales' in SuD Sec B 3 1 above If the innovation is a oart of a oroduct sold
marketed or otherwise commercially exoloited. the sales orice for ourocses of 

ayments according to SuD Sec B 3 snail De the sales once of that oroductmultiplied Dy a factor whose numerator is the manufacturing cost of the 
Innovation and whose denominator the manufacturing cost of the oroduct Ifthere 	snail have been established a market once for the innovation. such once 
shall be the basis for oayments according to Sub Sec B 3 . notwithstanding the 
incorooration of the Innovation in another Droduct 

8 4 	 All Dayments due the Foundation snail De calculated on a semiannual calendaroasis, and statements rendered with Dayment in and within 90 calendar days 
following the end of each semiannual Derioc Payments to the Foundation DerSub Sec 8 3 shall commence at the end of the semiannual Deriod during which 
the first sale was made All late oayments shall Dear interest at the average Drime 
rate orevaiing at the Chase Manhattan Bank. NY C during the Oeriod from the 
date oavment was due until actually made, - 1% 

B S 	 However Should the technology or innovation develooed under this Agreement
be sold outright to a third Darty. the roceeds of the sale snall be aDlied as
received against Proooser's obligation for ayments to the Foundation oer 
Sub Sec 8 3 Payments due and not made following receipt of oroceeds shall bear 
interest at the average orime rate orevailing at Chase Manhattan Bank. N Y C. + 
1% 

B 6 	 License ,gieements involving atented invention(s) or technology developed in 
whole or in Dart during thiS Foundation-suooorted Droject snall be subject to 
Annex F 

C. Application of Funds 
C 1 Machinery or eauiDment ourchased in whole or in Dart with Foundation funds small 

belong to the Proooser. but shall nonetheless be clearly identified and used onlyfor Prooosal Purooses unless the Foundation otherwise ermits in writing TheProDoser shall insure and maintain all such eauiloment and machinery, and shall 
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exercise reasonable care in its use 
Upon expiration of the term of this Agreement. or after termination of tnis 
Agreement per Sec J,whichever is sooner, if Proposer sells or otherwise disPoses 
of such macnine"y and enuicpment. the Foundation snail receive its pro rata snare 
of the Proceeds !f the Proposer elects to retain this macninerv and eauiornent t 
Shall Pay tne Foundation its Pro rata snare of tne fair market value Sucn sums 
which snail De deemed payment against Proposer s Ooligations per Suc Se: e 3 
may oe withheld from the Conditional Grant 

C2 	 The Proposer shall make no long-term financial commitments for leases salaries 
purchase of long iead item3 or otherwise for the project unless such proposed 
commitment has been clearly identified in the Proposal or has oeen approved in 
writing by the Founidation suoseduent to acProval of the Proposal ana prlor to 
Such commitment 

C3 	 Proposer shall utilize Foundation funds for international travel only in accordance 
with he Approvecl Proposal Budget. Annex A Deviations recuire prior written 
approval of the Foundation 

D.Conduct of the Project 
0 1 The Proposer agrees to do the work set out in the Proposal in accordance with 

good standards relevant to such undertakings, and shall expeno 'unds received 
nereunrier only in accordance with such Proposal and the recuirements of this 
Agreemnt 

o 2 The Proposer agrees to comply with the Program Plan for the innovatlon as set 
forth in Annex D hereto 

D 3 The Proposer hereby appoints as Project Manager and 
as Associate Project Manager for the implementation of the 

project during the period of this Agreement and in accordance with the Program 
Plan. 	 Annex D 

D 4 	 The ProPoser shall not make substantial transfers of funds from one budget 
item to another. change key personnel or their duties and responiDilities or 
diminish their 11 to work without written.r Ilocated the hereunder orlor 
approval uy the Found, tion, which approval shall not be unreasonaoly withmeid 

D 4 1 Should any key pcibon be absent from his work or should such absence be 
expected. for 90 days or more. or should there be any significant reduction in 
the total personnel force assigned the project under the Proposal, the Proposer 
small forthwith notify the Foundation 

E.Reporting Requirements 
E 1 The Proposer shall submit to the Foundation, in writing, the following reports 

a semiannual fiscal report and technical report within 30 days following the 
expiration of each semiannual period, 

b summary report Ifi al report) submitted witnin 60 days following 
termination of this Agreement, or the end of each year of support if tie 
Agreement is extended 

E 1 1 Such reports shall be ir.form and substance as provided in Formats for Technical 
and Fiscal Reports. BIRD Foundation Handbook. 1985. Appendix E 

E 2. Proposer shall provide, at its expense. briefings on the progress of the work 
hereunder within 45 days following reouest by the Foundation Such briefings 
shall accord with the form and depth as the Foundation may reasonably request 

F.Publications 
F1 Any publication of data or other information derived from the work hereunder. 

or any publication related to the work, but not including product literature or 
manuals, shall contain the following legend or approved equivalent 

"The (work) on which this (article. publication) is based was 
supported in part by a grant from the Israel-United States 
Binational Industrial Research and Development Foundation 
(BIRD address) The views and information contained herein are 
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personnel indemnify them for all iiaiwities and costs and otherwiJs hold tnem 
harmlesb on account of any and allclaims, action suits proceedings and the ike 
arisig Out of or connected with or resulting from the oerformance of t rs 
Agreement by tre Proposer or from the manufacture sales distribouton ot Jse 
by tne ProPoser C, tne innovation whetrier rougnt OD'Pro'oser or itsoersonrei 
or OV third cartes 

L 2 	 The Procoser agrees tnat oersons emoloyed cv it .r:onnec! On v:t te re~ear­
croject snail be Oeemed to be solely its own emplovees ano tnat o rezatjcr.snc

of master ano servant shall be createc oetween such emoloyees ano tne
 
Poundation eitner for ourooses of tort liability social Denefits or for any otier 
curcose Toe Proooser shall indemnify the Foundation and noio it narmless from 
court costs ana legal fees. and for any payment which the Poundation may oe 

obliged to make on a cause of action based uDon an emolovee-einoircer 
relationshio as aforesaid 

M. Miscellaneous Condiions 
M1 The Foundation makes no representation. by virtue of its funding the work 

hereunGer. or receiving any payments or royalties as a result of this Agreement. 
as to the safetY, value or utility of the Innovation or the work undertaken, nor 
shall the fact of oarticioation Of the Foundation its funding or exercise of 'ts 
rignt_ riereunder Icedeemed an endorsement of the inrovat on or of the 
Proposer nor snail tne name of the Foundation de used for any commerc:al 
purpose or oe oucii:ized in any way by the ProDoSer exceot witnir he strict limits 
of this Agreement 

M2 	 The Proposer may not assign this Agreement o;" any of the work undertaken 
pursuant to it without tne orior written consent of the ouncatrion wnicn 
consent Shall not oe unreasonably withheld 

M3 	 This Agreement snail be construed under the laws of The forum 
for the resolution of any disoute arising from this Agreement shall be the State 
of Israel or Washington DC in the U S . as the moving carty may elect 
Execution of trhis Agreement shall be taken as submission to the forum seiectio 
pursuant to this Section 

M4 	 Unless the Darties to a disoute shall agree otherwise the clsoute shail be 
referred to arbitration under the rules of the American Arbitration Association if 
the forum is the US. and under the rules of the !srael Arbitration Law if the 
forum is Israel 

M 5 	 Proposer undertakes to comply with all apphicable laws, rules and regulations of 
the State of Israel and the United States of America. and wll apply for and 
obtain all necessary licenses 3no oermits for the Ca".ina Out of its obligations
hereunder 

M 6 Notu:es. communications and reoorts Sh.il be Hand delivered or mailed by oreoaid 
first-class mail tairmail if transmitted iriternationally) addressed tn 
a The israel-u S Binational Industrial Research and 

P0 B 39104. Tel Aviv, 61390, Israel 
Development Foundation. 

b Israeli Companyi 
c (US Companyi 

N. Effective Date 
N1 	The effective date of this Agreement shall be the day of_ 19 

Unless sooner terminated by the Foundation per Sec J. this Agreement shall 
terminate one year following the effective date 

N 2 The Proposer shall be responsible for the cost of all stamps to this document as 
may be reauired by Israeli law 

Signed the day and date above first given 

for the Israeli Company for the U.S Company for the BIRD Foundation 
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ANNEX A 
(APPROVED PROPOSAL BUDGET) 

ANNEX B 
PAYMENT OF CONDITIONAL GRANT


1 ,rst Payment - On signing 
 - 80c.l of the Poundation S Pro rata snare of meProjected expenditures for the girst six months per Annex A Out nct more :-ar
40, of tme Conditiona Crant oer Sub Sec 8 1
 

2 Second Payment - After submission and 
 aoproval of the semiannuaitecnncai 
and fiscal reports. orexceeded the projected expendituresafter actual expenditures on the Project navefor the first six months Wh ihevereauallec,s:ateror.
80% of the Foundation s pro rata snare of projected exD,,ultures or te secono
SiX months, per Annex A 
However, if at the reduired time of submission of the semiannuai te'- ,ca: ar'cfiscal reoorts, work on the Project or expenditures thereon Drove to Cemcerially oehind plan oer Annex D and Annex A respectively the =ouratcrwill review the Project with Proposer and determine a suitable course of ac:.or,with respect to further payments against the Conditional Grant. if any
3 Third Payment - After receipt and 
 approval of the annual technical and iscalreports ­ the balance clue Proposer up to the total sum of the Conditional Crant 
per Sub Sec B 1 

ANNEX C 
LINKAGE OF CONDITIONAL GRANT REPAYMENTS

The monies given as a Conditional Grant snail e linked it value until repayment to thefollowing Index (relevant industry index) hereinafter. index'

As each increment of the grant is given. it shall thereafter be linked to the base 
 noexlast published prior to the date of payment uon. payment of the last increment ofthe Conditional Grant due all prior Payments snail be brought to the same oase rnoex
;3 the last payment
Just prior to each occasion of payment of a portion of Proposer s obirgations Jrne,Sub Sec B 3. the unpaid balance due BIRD snail oe brought from the prior base toindex last published before such payment which index snail then oe 

-me 
procedure shall be repeated on the 

the oase Tn1s occason of each payment until Proposers
obligations for payments under Sub Sec B 3 Shall have peen discharged 

ANNEX D 
(PROGRAM PLAN)
 

ANNEX E
 
ROYALTY PAYMENTS


I ROYALTY RATE The Royalty Rate in accordance with Sub Sec H 2 shall be 
2 ROYALTY BASE 

, 

ai Where the product sold consists of the Innovation and such innovationconsists essentially of, or depenr,; primarily on. a patented invention orinventions made in whole or in part during the performance ofFoundation-supported work on the Project, the Royalty Base shall be tne
selling price of the product as defined in Sub Sec.B 3 2

b) Where the product sold consists of an assemblage of subsystems or entitiesthe Royalty Base small be the selling price of the product multipliedfraction, the numerator of which Shall be the manufacturing 
ov a 

cost of thosesubsystems or entities which incorporate a patented invention or inventionsmade in whole or in part under this Project, and the denominator of which
shall be the manufacturing cost of the product SOld 

C) If, however, a market price shall have been established for any subsystem or 
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entity which incorporates a patented invention or inventions made in wnole or 
inDart under this Project and which ISSOld setarately. Sold as part of the 
Innovation, or sold as Dart of any other Droduct such market price snail De 
tne Royalty Base 

QCALTV The Rovaltv due snail oe tne ?oyalty Pate muitiiec o "re ac:.zcr ate 
;?ovair Base 

4 ROYALTY PAYMEJS 
a) No rovalt, oayments snail oe made on sales etween Particioants 
oi Rovaitv payments Snail commence only when tne aggregate of rovaitces wnicn. 

mignt ctnerwise nave Decome due. snail e.kceeo the amount of Droooser S 
coiigation with respect to payments according to Sun Sec B 3 cf tnis 
Agreement However snould Proposers ocligatons for payments to t-e 
Foundation Der Sul Sec B 3 not ne fully liscnargeo any such- lei.oenci snal, 
oe made up from royalty Payments or any ctner nnovat.on devesDeo unce, 
ths Project if any wnicn were Forgiven ,naccordance witn the first sente'ce 
of this paragraDn 

5 	 TERMS OF ROYALTY PAYMENTS 
The Oligation to make royalty payments in the full amount under this 
Agreement snail continue For tne life Cf tne ast to excire Detent -ssued or an,, 
.rventor made n wrle or in car, irder t"!5 Oncat-cr-SuPccr-.ej Pr-,,;et 
6o'ait, Payments snail ce made or a semiannual calendar dSIS Ccmmerc'rg at 
:ne end of the semianual oerioc curng ,wncn any ro,aitL st ecmes cue 

ANNEX F
 
LICENSE AGREEMENTS
 

If any patented !nvent.cn or :nventions made ,nwnoie or in Dart dur:ng this 
-oundation-succorted Proiect oecomes tne sucject of any icense agreement 
petween ProPoser or e!trer Particioant and a th:ro part tre licensor snail Day 
to the ;oundation of allpayments received py nim under such license 
agreement 

2 	 if any tecnnology developed out not including any patented invenlion or 
inventions made in wnole or in Dart during this Foundation-suDorted Project 
oecomes the suoject of any license agreement oetween Proposer or either 
Particioant and a tmird Darty. the licensor Shall Day tO the Foundation % of all 
payments received oy him under such license agreement as and wnen received 
Payments under Annex F1 and this Annex P2 Shall oe deemed Payments against
Proposer s oligations under Suo Sec B 3 

3 	 Notwithstanding the aDove orovisions of Annex 9 tre total ian.ity of ProOoser 
for cayments to tne roundation shall not exceed % in eduivaient dollars as 
defined in Annex C.of conditioral grant funds actually awarded nereunder 
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APPENDIX D.1 
PROPOSAL PREPARATION GRANT AGREEMENTAgreement made tris da, o, o 

"4eSBAE: -v E_ AE3T 2LJA-ONAL N uSTRIAL ;ESEARCHzCjNDAT;ON 	 AD D EIc.oPYEN7a egai entity createc ov Agreement oetween the GOvernment of tileState of Israel and the Government of tne United States of Americainto 	 aw Dv tne sraei <nesset ano orornuigate­n i978 under the tirtle ofIN)UST:IAL PESEARCH AND 	
the Law of tie EINATIOCJALDEVELOPMENT FOUNDATION effect:ve May 18tr, 1977ihereinafter referred to as the Foundation 

AND 

israeii Comoanyi 
AND 

(U S 	Company)coroorations duly organized under tle laws
States. resoectively ihereinafter collec"velv 

of the State of Israel and tie United

referred
WHEREAS tne 	 to as tie 'Proooser"orooocser ilas suorn'itec t tne founoa:on -ts Zre.rrmirarv orcocsal C.rtie receio: of =ouridat:on 'unas For the researcn anc deveiocmert asciescrioec and	 

teen 
WV-EPEAS tile zounclaton nas re-ommencled tnat tile Procoser crenare a n e
cdetatied oroposal and is willing to ;urd such further oreoaration as nerrn Oescioec
 

Now trierefore the oarites 
nereto agree as follows
 
1 The -reamole to this Agreement 
 Shall 	 be deemed an integral oart hereof2 	 The Following ocuments are incoroorated Dy reference an" made a oar, of:nisAgreemc:- ­

a) The Letter-Prooosal sucmitted ov Proooser 
to ,me Foundation and dateatie day of 19

01 The 9ID ;Oundation HandDook 1985
3 	 The Foundation nereoy gives and grants
dollars hereinafter called to :me roooser the sum of L;S
grant funds i suoject nonetheless, to all of the terms

and Conditions 
 herein contained3 1. 60% of said grant funds shall oe Daid over to theexecizion of this Agreement 	 ProPoser fdr:nwitn j.onart. 40cl, snailr e :)aid over Cc Ile":rcocser ;oo,re-e!ot oy the Foundation of a more detailed roposal inForm 7.-jescriredth, r"BiRD =oundation Handbook 1985 	 ano an account:ng "or the use of grant 'unos4 -he PrOzoser agrees to aoolv saic grant Funds dcirectlv to recaraton : a r-re.detaleo orooosal Dased on -czoser S L.tter-oroosai regrera lo ;e: 2aoove and in accordance with the aoorovec oudget sun't"eo.or
ado:tionai oroposal effort	 sucn 

4 	 Droooser shall not deviate suostantially From 	 tne Letter-Proocsal wirtout tIle,rior written consent of the Foundation5 The Proooser snall Submit its more detailed orooosal 
 as nerein contemolated no
later 	than i ) months following execuoion of this Agreement5 1 	 The Foundation will not monitor formally the orogress O

hereunder However Pouincation personnel will 

of roooser ; work
 
orovicle informal guidance asProooser may reasonably request6 The Foundation may, uoon 

revoke any 
the giving of notice in writing thirty days in cdvance, 

6 1 
oart of the grant funds not yet claid overUpon receiot of such notice, the Proooser shall forthwith commence terminationin an orderly fasilion of all work hereunderwithin 	 At the end of said thirty clays. andfifteen 115) days thereafter. Proooser may subm!t a detailed statement
showing costs to it on account of work hereunder The Foundation
the Proposer a sum eQual 	 will Day toto costs in excess of the portion of the grant funds
alrea.dy baid over. out in no event Shall the Foundation oe obliged to oay to the
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ProPoser a zorai sum t, excess of the grant funds autnorized under Sec 5anove 

7 The oarties agree tmat tnis Agreement s executea in 1srae' 
israelh law and wtn'n :ne ;uriSdCtIon of israel courts 

snal, oe governed cv 

' nr'e Pocoser snai: cear r-e;ul:-.,sz ,.;star :t es wtr respect t: ---s 
Agreemen-

Sgneo ,ne oav anc "ae accve ;irsz gver 

tne u 5 Comoany for tne BIRC Foundation;-r re .sraei Comoanv Cor 
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APPENDIX D.2, 
FESBIIY E-LAD-PROROSA - PEPR 0 

GRA TT GREEMET 

;,reer -ace :nis do 

T~SReE1L-J l ED ST A ES 8I AIO A IN U 7N' EE R H N E E O)~ 
fCNA-ON:~a,;ga: esnritv' ceat,20 t:) Areerrie'fl VDwee~ Cr~oSlc s-re~n ,eCvrreto in~ea jt ne ssez~\? aeStatejso0FAmerica, adl aoroom gar12nt O. Iraeli Ino , tne gate

INDUS7RIL- RSzERH AND IDEVELO ) 4ENT4 O 'NDATONe ',e-tive ,Aa'y tr__'
':erel 'arter ~'re dcto as cn _ oarions 

- iisrae i ComoanyF L , 

2 (Comoany i 
severally anlcic ly tho~j collec re erec toereinafter v 

ac~ CMe~Secaracei as t e atciaz e 	 , 
~jEq~eS ~gat aseneeStaoi snecj adcel.an greement -ewe' ~ ,­v rne~r c ne UnedcSt aces aofrer ica andatr'e, o'e rnme r)t cJt re ~Isa rm c~n S~cr on nocb' ase, inoustial feseacan a clevloc' aen'af"utak 	~ee t n'Ut tn, ted States and 15ae 1 

-:Dr os nerei cfej elr rosl,'etitled :orooosa tie ad o tinasso~
ocosa:na s :,aoo ot e atdatio For. ec in uJFung assistajr)ce "or. tec~'ncal 

orerono o a fCJllr!rocosal for rtner-suz o rt,-sno lca tne' easijiiCt/ cess.-':rcves 'ces's GIa 
to oveREAra2 aefh oe tato eeVia tfeoo 
cc aio ifetese 

' 0 	 herf oar6te '.h'r!?to agree -4s 0ows. 
ea etts g eementsa. oedeernec -a negal: art neeor' 

- o o ents are incoroc ated t~ ef'eece2, nFjacea~tacal­

a;t e, Foosai aatea~ce Ca V as st 3Mea ,:
~aVoov c o t e; Ca a 9o) e B D nd iaona ooo 98 
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a rr su "ai or -' f tale 4Ccua Iexpenc curs:on noecON M'e ae it ;e';ooovec rooosaiucgectsecfartn n'nex 

ee Ic.ee1 s ess34 efossoa te s adear d eesi-Tosn ee 0 te a atW., 32 eou a dee dqIie V.seeeal secaf cs ex~ess ofC esP0eCOaItaeros 	 c t e~ Wb 
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1. 	 uoon receiot of notice or revocation for fundamental Dreacn cause the 
Proooser may cure the default in and within thirty calendar days after the cate 
of recelDt of the notice 

4 2 	 Notwitnstandlng any otner Drovision in tns Agreement to the cnntrary the 
Foundation snail not oe Oloiged to orovide any furtner funding after notice until 

and unless the said eJefault is cured anal so demonstrated to :.e reascraoie 
satisfaction of tre ;oundation 

4 3. If the F-oundjat!on snail revoKe as aforesaid all funds giver :ro:zo°.er :;er 3ec 3 

aDove snall Decome due immediately witnout need for demand Rucr funds wnicn 
do not. Dv terms of tnis Agreement. Dear interest, snail De rtDaild with interest at 
the average orime rate orevailing ac Cnase Manhattan BanK, N v C - 1 frrn 
lare of notice of revocation 

4 4 The Prooser may not terminate this Agreement or aoandon tne oroject vwitnout 
tne orior written consent of the Founoation 

4 5. if uoon termination of tnis Agreement for any reason ,ne entire udgeted Sum 
has not Deen exoended. tne Proooser snail fortnwith return to the -oundatron ts 
oro rata snare of Such unexoended Dortion if not reoaid Fortnwitr sucn sum 
shall Dear interest as oer Sec 4 3 

5 	 in the event that the Foundation enters into a Coooeration and Project Fundling 
Agreement (oer ADoendix C, BIRD Foundation Handbook 19851 witn ProDoser or 
witn at least one of the Particidants to conduc: a oroject according to :-e 

de:t,,ied orooosal referred to in Annex B Oroooser or tnat Oart,c can agrees 
1nat "ie amount to De reaicd under Sur Sec B 3 ai of said Agreement snal; op 
the Conitonal Crant referreo to tnerein .lus the amount given Prozoser jrOer 
tnis Agreement 

6 The parties agree that tits Agreement snail ne governed ov Israeli U 5 1 law and 

within the jurisdiction of israeli iU S ) courts 
7 The Proooser snail Dear me full cost of stamo duties with resoect tc tnis 

Agreement 

8 	 The effective Jate of this Agreement snail ne the Jay 
of . 19 This Agreement snail terminate (time; From the 
effective dare 

Signed the day and Care arbove first given 

for 	 tne Israeli Comoany for the U S Comoan y for the BIRD Foundaton 
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APPENDIX E

FOMATS FOR TECHNICAL AND FISCAL REPORTS
 

A.Technical Reports

Tecnnica: repors submitted to the F:oundatior, will De 
 treated as :onfieitiaextent escroedn the Conficlentrai Disciosure Agreement 'Apoenrjx 

e 
or 

:n 
, Jone'repessproprietar, commercially sensitive information snouldpurose of t e tecnnical oe ioenrifeci as SuCh Thereports is to enable the Foundationprogress and to assist t in decisions relating boti to continued 

to monitor project
funding of te rojectano to new projects which may be DroDoseo by either or ootn project partners 

I SEMIANNUAL REPORT - 2 cooiesSemiannual reports are to be suhmite witnin 30 days Following trne expiration of ichsemiannual oeriod Timeliness conciseness and emphasis on comparison of )rc~ectProgress versus the Program Plan (AnnexAgreement) snould D of the Coooeration and Project Fur ongbe key features of these reports typically 5-10 Pages in lengthResults of unusual interest Should be highlighted 

Report Outline
 
1 Standard BIRD 
 cover Page (given on cage 38)2 Objectives - state the overall objectives of t oe theprojec: and soec:ftcobjectives of ,he work perlormeo In tnis six-montn oerioo3 Summary of accomolisnments fincluding Inventionsi - tnis section Should re aninformative discussion of the methods and essential results of the investigation

or development4 Results ­ briefly describe withi reference to the Program Plan the resultsobtained during thie reCorting period on an activity-Dy-actiwry oasisany results that may Poirt Outhave a significant imoact on Future activities orexpenditures

5 Graphical comoarison of results versus 
 Program Plan snow- graphicaly tleactual status and explain deviations from plan (Explain ail symbols used In theProgram PlanI
6 Outline of plans for next six-month oeriod - show any rescieculing or acoitionsto activities on the Program Plan and indicate wnicnplanned activities or are terminated 

if any, of the originallytasks being or redirected Discuss. witngracical illustrations, the imoact that rescheduled activities are likely to have onthe original Program Plan during the next six-month Period7 Pubisned reprints - attach a copy of any reprint that is oased in whole or inpart on the work conducted on the 31RD project
8 Patents - indcicate if any patents navE been filed 

II ANNUAL REPORT (other than final report) - 2 copiesAnnual reoorts are to be submitted within 60 days following the end of each year ofsuoort The annual report will be typically -1-20 pages in length 

Report Outline 
I Standard BIRD cover page (given on page 58) 
2 Table of Contents
3 Objectives - state the overall objectives of the oroject and theof workperformed during the twelve-month oeriod4 Summary of accomplisnments (including inventions) - this section should be anInformative discussion of the methods and results of the investigation ordevelopment The summary should be self-sufficient and undcrstandabl, tosomeone who reads nothing else in the report5 Results - describe, with reference to the Program Plan, the results obtainedduring the reporting period -n an activity-by-activity basis Identify and describeresults that represent significant variations from the Program Plan 
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oroialcombarison ' of reSts versusPrgaactual status and excli clvain from 'Olan Pln so gronllyth 
isuon coooera~o, eee - ne 'qjoanes 'discuss;-the" aIti is--,Conducteo Lurling7t e, ecpr~ing.,prer od ,t at -oe--E US:7anac7 sraeiV tf coanes- to, eec aoracof rier Drogress. Has tne'division-of task sor,

resonsimi te ce een cet,,ydC9oanies been ntegrated to mnlua oenefit4,Anyroolais- a ae ceveiooeo ints regard shod ce noted, ,vit~ ossioje
sObestions ortCeirmtgto- i 

8 ikecahc commercializato cans - ifno:,o ered' ear inn reort, dentfy~any 00ctarnt :c arges, r, tour ol~anis 'fori comm1ercialization Chat~ne: oevelooed dirig t, twle-ot ceic Exlsuchi aleveloomnts andIthfeioact they wlnave on tne overal Program Plan (clan to commercaiain-'anc averai budgetcarao
9 Publieci reocrs -,atracn a coov 

reoqorutaiats oased~Jwo ori ' reot.th ond,voiI cooceoo ne2prjct,Iue a recoron n, 'nertions or oate rs fileac 

I FNA REPORT 21 cobies ~ 
7Me,'ai recort; to ,be subrnea within 60 (jay following termiation of ,neAgreement,, snoud e i Dartwo cats notdbe icreoareciaccoog -to tne eocrrc-'~tie for Annual Reoor; :,a C sat,~s b 'dtcomc of 1- orojecr m

'coITer c iaI ers , 7o ce.q& are :re Tret ac:'ar-i, of~Ze2cuci,ocessfes, aCeve!Coo sales arc :asn -,eas, neW oc:t,c:ccrltniites,,ah ies yaac4u,-j i to're covjec: oart ers 

~apojtmon ,, ,he - or, recuireaOnder-ne ,Ion" ract tne' ounCatfovelcojmeS ,Oromot,'and ncmai e-cgir s~ingcant p 0 ect events,-,wnetnerfjvoaole or at ervw se As acontr outc to, cre oroect v lifke to current inour Oo,,edge. of t15Status n reaWeFvrbe vatin fom tnPrgaCla,w, amakean early,staror,-rect ,oniniono xeninNet nosoroes cu;orearl awareness wil e l th rjc anager orteainanyn e esarY esc ed ~ig of :ne Pro-'#rim, lan 
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rstariaaraCover Page for Tecnnical ReDorts; 

ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL 

RESEARCH AND DEVELOPMENT FOUNDATION 

TITLE 

SUBMITTED BY 
(Israeli Comoany) 

iUS CcmDanyl 

TYPE OF REPORT' 

PERIOD COVERED 

PROJECT START DATE 

Signatures 

Authorized Comany Officai
Project Manager 

AuthOriZed Comoany Ofli::a 
Associate Project Manager 

Date suomrited
 

,Semiannual Annual, Final
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tStanaard Cover Page for Fiscal Retorts, 

ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL 
RESEARCH AND DEVELOPMENT FOUNDATION 

TITLE 

SUBMITTED BY 

(Israeli Company) 

(U S Companyi 

TYPE OF REPORT, 

PERIOD COVERED 

PROJECT S'APT DATE
 

Total Contract Budget S 

BIRD Commitment $ 

Amount Received o Date IS 

Budget for Semiannual Period S -

Actual Expen iture for Semiannual Period S 

Estimated Budget for next Six-Month Period S 

We confirm that this report is prepared from separate 0ookkeeoing accounts in Whicn 
all the project experiditures were recorded The Project Manager s signature is MIS 
confirmation that ai, the listed items aid expenditures were made witnin [ne 
framework of tPe rroject 

Signatures 

" mpany s 
Project Manager Accounting Official Authorizing Officiai 

Date Sunmitted. 

'Semiannual, Annual 
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THE BIRD FOUNDATION 

ISRAEL U S A 
3 Tevuot Ha aretz Street. Government of Israel 
Tel Aviv Investment Authiority 

Emoire State Building. 
350 Fifth Ave 
New York. NY 10001 

MAIL Or A I Mlavsky c,o Economic Minister 
Executive Director Above address 
PO.Box 39104 
Tel Aviv. 61390 "_.;ael 
PHONE 03-470710 PHONE 212-560-0610 
TELEX 361417 BIROF IL TELEX 423021 ICTO UI 

DESIGNED AND DRODUCED BY DUOCRAPHIX LTD TEL AVIV 
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KTDC IN OUTLINE
 

STABLISHMENT 
'. The Korea Technology Development 

. Corporation (KTDC) was incorporated on April 
28, 1981 under the Korea Technology Development 
Corporation Act (KTDC Act). It was created through 
the joint efforts of the Government, business and 
financial communities ard IBRD for the purpose of 
fostering the development of a technology-intensive 
industrial structure and to provide orivate enterprises 
with sufficient financing facilities. KTDC's functions 
and activities, however, have diversified in the 
course of tirn?,. enabling us to meet the growing 
demands of our customers. 

APITAL 	 A 
At its inception in 1981. KTDC's authorized 
capital was Won 15.0 billion which has now 

grown to Won 50.0 billion in 1984, of which Won 
22.8 billion has been broadly subscribed by private 
enterprises, banking institutions, and the Government 
totalling 187 shareholders. 

-1 ANAGEMENT 
. The responsibility for the policy and general 

direction of KTDC's business rests witn me 

Board of Directors, currently consisting of the 
Chairman of the Board, the President, the Executive 
Director and eight non-standing Directors The 
President is responsible for KTDC's overall 
operations. The Board has delegated some of its 
authority to an Executive Directors Committee 
consisting of standing directors. 

UNCTIONS 

KTDC finances in several areas of 
IM technological activities: 
R&D costs incurred either internally or trrougn 
contracts with external research institutes 

s Initial costs of commercializing new technology 
and/or investigation and arrangements relatec 
thereto 

* Import of technology and the adaotatio, cf 
technology to existing technology 

e Engineering costs associated with the constructior 
of industrial facilities 

e RPeru;ting and utilizing foreign soecialists anc 
r 	chnic., advisors, and/or training of domestic
 

D&E persuii,' at nome or aoroad.
 

KTDC also provides special services in areas 
of.
 
* Technical advisory services to the industrial 

enterprises mentioned above and tecnnical 
feasibility surveys tor RD&E activities 

* 	Activities incidental to technological development 
commisioned by th;n Government and international 
institutions. 
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T YPES OF FINANCING 
To promote RD&E projects which inherently 
involve substantial risks coupled with expected 

high returns. KTDC has to share both *he risk of 
failure and the benefits of success. With this in 
mind, KTDC offers the following types of financial 
supports. 

* Conventional loans 
Regular loans to be repaid according to certain 

predetermined conditions (interest rate, grace period, 
repayment period, etc.) 

* Conditional loans 
Financial instruments that allow profit and risk 

sharing with project sponsors. Such "loans" will 
normally be "repaid" through royalty oayments from 
sales revenues if the project is successful. including 
a reasonable return on the loan. If the project does 
not result in sales revenues, KTDC recovers only a 
portion of the principal from the sponsors. 

* Equity investments 
Equity participation in companies set up to 

commercialize RD&E results. 

UND SOURCES 
KTDC finances its operation Dy issuing 

F tec,1nology develoome,: f,;iancing aeoeniures. 
borrowing government funds. IBRD loans, ana oy 
using its own capital. 
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FINANCIAL RESOURCES
 

KTDC continued its drive to mobilize financial 
suooOrt to meet the ever increasing demand for 
tecnnological development of Korean industries The 
results of these efforts were highly satisfactory. 

The financial resources were comprised
oimarily of capital. tecnnological develop~ment
financing debentures and loans from the 
Government, and the World Bank. During 1984, the 
resources mooilized aggregated to Won 558 billion 
Of the total, the local currency resources totalled 
Won 40.1 billion, consisting of Won 8.1 billion in 
paid-in cap:tal. Won 30.0 billion in technology 
development financing debentures and Won 2.0 
billion in loans from the Government. Foreign 
excnange resuucces were withdrawn to the amount 
of US$ 19 million from tne first IBRD loan for tne 
year 

As a result, the accumulated total financial 
resources that were available to KTDC at the end of 
1984. amounted to Won 111.2 billion. They comprised 
paid-in capital totalling Won 22.8 oillion, floatation of 
tecnnology develooment debentures worth Won 55.5 
billion and borrowings from the Government 
aggregating Won 6.0 Dillion and withdrawl from the 
first IBR. loans to the amount of Won 26.9 billion( U S$ 3 5 mil l i on ) . 

FUND RAISING (1984) 

%,HARE CAPITAL 
---- 1984 was a year of new turn in terms of :ne 

paid-in share capital 
Revision of the KTDC Act enaolod the autnorized 
capital to be increased from Won 15.0 billion to Won 
50.0 billion Over the same period. Won 8.1 billion 
was added to the KTDC's ca ital, wncn cusnecpaid-in capital up to Won 22.8 billion at tne end of 
the year Of tMe additional capital. Won 2.0 bOilhcr: 
was subscribed Dy the Government and Won P,1 
billion was contributed Dy private industrial frms 
Such strong capitalization is viewed as KTDC's first 
step towards entering mass-level operations. 
Particulary noteworthy is that 20 small-to-mecium 
sized industrial firms joined K TDC as new 
shareholders and the total number of snarenolders 
increased to 187. This remarkable growtn reflects 
the wide support from the private ndustrial sector 

'No, 22 8D10ho 

&, ,j a; , " s -c 

Smaii to MeCM :eJ ."-

Barring rs?!luiors 5 Qiers 

Govenmeni 

Note Figures inoatentmess indicate number 
of shareolders 

aid-in Capital 

Von 8.1 billion) . Loans from the Government 

(Won 2,0 billion) 
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ECHNOLOGICAL DEVELOPMENT 
FINANCING DEBENTURES 

KTDC is authorized to issue technological 
development financing debentures and depends
largely on this source for its financial resources. 

Durig 18d, bleto foattoTDCwas 
debentures totalling Won 30.0 billion: Won 11.0 billion 
in the first floatation, Won 10.0 billion in the second 
iloatation, and Won 9.0 billion in the third floatation. 
Payment of the principal and interest on these 
debentures was guarranteed by the Government. 
The interest differential between the cost of 
debenture issuance and the KTDC's on-lending rate 
recommended by Government policy was 
replenished by the Government. 

OANS FROM THE GOVERNMENT 
KTDC is able to borrow funds under 
the Government's special loan program. 

During 1984, it borrowed fiscal funds of Won 2.0 
billion. As a result, the outstanding balance still 
owed to the Government was Won 6.0 billion at the 
end of 1984. It has been agreed that future 
borrowings and the outstanding borrowings under 
the loan program will be at a new interest rate of 
5.5% p.a. as of Jan. 1, 1985. This rate is 
considerably lower than the rate applied in previous 
years. 

BRD LOANS 
Of the foreign exchange resources for 1982-1984, 

A the first IBRD loan of US$ 50.0 million had
 
been exhaust"<:d in full and US$ 35.0 million had
 
been withdrawn by the end of 1984. The second
 
IBRD loan of US$ 50.0 million was successfully

secured from the World Bank on November 1. 1984enable KTDC to meet the demands of industry in 
the form of foreign currency for 1985-1986. 

FUND SOURCES C81 -'84) 

6. ­

(o 84 3 Won !,'. 
illin) biln 

Paid-in Capital Loans from the Governm,
(Won 22.8 billion) (Won 6.0 billion) 



LENDING AND INVESTMENT OPERATION
 

KTDC has approved 184 projects totaling an 
equivalent of Won 57.0 billion; Won 37.9 billion in 
local currency and US$ 23.8 million in foreign 
exchange. which show an increase of 14% in the 
amount approved and 30% in the number projects 
supported 

During 1984, KTDC's total disbursements 
amounted to an equivalent of Won 42.8 billion; Won 
27.1 billion in local currency and US$ 19 million in 
foreign exchange. The difference between the 
amounts approved and the amount of disbursements 
is due to the process of the projects according to 
which our funds are disbursed. 

During the four years since KTDC's .98' 

establishment, total financing has been approved for 
463 projects equivalent to Won 135.1 billion including 
foreign currency funds of US$ 68.9 million and !ocal 
currency funds of Won 80.9 billion. Total 
disbursement for the 4 years has been amounted to 
Won 79.0 billion including Wyon 52.1 billion in local 
currency and US$ 35.0 million in foreign exchange 
which shows a 116 % increase from Won 36.6 billion 
of the previous year. 


TRENDS OF APPROVAL 

(Won Billion) 


'09.
 

TRENDS OF DISBURSEMENT 
(Won Billion) 

30 

.
 

.82
 
ULocal Currency N Foregn Currency 

REAT EMPHASIS ON LOANS FOR
 
SMALL-TO-MEDIUM SIZED ENTERPRISES 

Of the total funds approved, Won 25.6 billion was 
earmarked for small-to-medium sized enterprises, 
which accounted for 4 5% of the total amounts 
approved, a 79% increase over the previous record. 

This is, we believe, a result of KTDC's efforts to 
induce and support R&D activities of small-to- medium 
sized firms with the belief that technology 
development of small-to-medium sized firms is a 
cornerstone of economic development in Korea. 

SUPPORT BY SIZE 
(Won Billion) 356 

30 

256 

20
 

* 14 3 

1981 1982 1983 1984 year 0 
1981 1982 1983 1984 year 

a Loca Currency 
N Foreign Currency 

N Large *ISmall-io.Mediurn 
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RESULTS OF OPERATIONS
 

The year of 1984 witnessed a tremendous 
growth in the KTDC's financial results both in terms 
of gross revenue and in net income. 

Total revenue for the year esta.!ished a new 
record of Won 10.8 billion, an increase of 140% 
over the preceding year's level, while total exoenses 
for the year amounied to Won 10.7 billion. 94% 
higher than in the preceding year. 

As a result, net income before tax recorded a 
profit of Won 34.5 million from the previous year s 
net loss totalling Won 954 million. 

.cC 

-Ic 

NRe,,e".e 
lExoense 
iNet income 
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D EVELOPMENT OF A DEHYDRATOR EVELOPMENT OF A ENGINE POWER 
AND A HEATEXCHANGER_ PACK FOR DIESEL LOCOMOTIVES 

Dehydrators and heat-exchangers are pieces of 
equipment designed to mechanically regulate 
moisture, dust and temperature in accordance with the 
special requirements of a building. They are effective 
not only in increasing production quality and 
productivity but also in saving energy throuh 
recovery of wasted heat. The demand for these 
products shows ever increasing trend, and KTDC 
financed Won 150 million representing 81 percent of 
the total develooment cost. 

'i. .replacing 

The engine power pack, which consists of cylinder 
liner, cylinder head and piston ring, is a core part of 
an internal combustion engine for diesel 
locomotives. It requires high durability under high
load over 3,500 LP as well as high precision for 
high performance engine applications. 

Despite of the cost the domestic railway 
authority has to date imported all necessary power
packs at a total cost of about US$ 1.5 million a 
year. The locally produced power pack manufactured 
under the company's own patent is internationally 
competitive in terms of price and quality. As a result we 
estimate exports to reach over US$ 0.3 million a 
year to the U.S., Taiwan and Pakistan in add'tion to 

imports power packs on the domestic 
market. 

Ok 
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OTHER ACTIVITIES
 

•.- ECHNOLOGY BROKERAGE SERVICECNLG RKEAESRIEONFERENCE 
KTDC puts strong emphasis on making 
available advanced foreign technology to local 

business firms and promoting commercialization of 
the outcome of research from academia, and public 
research institutes as well as from industrial 
researchers across the nation. KTDC also assists in 
arranging technology transfer to foreign companies 
interested in competitive technologies possessed and 
developed by the local business firms. 

In 1984, KTDC received 34 inquires: 10 related 
to international transfer of technology and 24 to 
technical cooperation among local industrial firms. 
Three of these inquires resulted in technical 
agreements and 9 are at present under negotiation. 

FOR SMALL-TO-MEDIUM 

SIZED INDUSTRIES 
With a view to encouraging technological 
development in SMIs by widening and intensifying 
direct contact between the industries and 
government authorities, KTDC organized a 
conference which was attended by the Minister of 
Science and Technology. 

An introduction to the Government's policy 

regarding technological development in SMIs was 
made, and free and in-depth discussion on their 
status and technological development brought forth 
practical approaches to promoting their activities. 
The conference was designed to provide a forum 
where representatives from Government authorities 
and small-to-medium sized firms could exchange 

SEMINAR ON VENTUREINTERNATIONALideas arid discuss mutual problems. 

CAPITAL 
In order to promote technological development 
through venture capital investments and foster 
understanding of the overseas venture capital 
communities in the United States and Japan, KTDC 
arranged a two-day international seminar on venture 
capital on October 12, 1984. Some 150 delegates 
and guests representing financial institutions, 
government bodies, academia and industrial 
concerns attended including some prominent 
speakers from the United States and Japan. 

Presentations by foreign experts and the 

president of KTDC were made and panel 
discussions and free discussions followed. The 
topics included venture capital strategies, the role of 
government policies in venture capital development 
and the role of Korean enterprises in the venture 
capital market. 

FS 
ONFERENCE FOR KTDC 
PORTFOLIO INVESTMENT COMPANIES 

KTDC, as always. provided various supports such as 
financial, technical and managerial services to its 
client companies. The conference, attended by some 
20 delegates of the portfolio investment companies, 
was held on November 21, 1984 with the objective 
of strengthening the cooperative relationships 
between those companies in addition to promoting 
more suitable and innovative financial support, 



HE DOMESTIC PRODUCTION OF 
CUPROUS CHLORIDE 

rhe domestic production of cuprous chloride, the 
major raw material for a bluish dyestuff called 
phthalocyanine blue. was initiated by the project 
sponsor in 1981. The present process of dry 
production. however, entails higher production costs 
due mainly to heavy investment required in 
equipment designed to control the sophisticated 
reaction that takes place between chlorine gas and 
electrolyzed copper at high temperature. The 
sponsor, therefore, is developing an up-to-date wet 
process utilizing such cheap raw materials as 
copper scraps and residual cuprous liquidthereby 
considerably lowering the manufacturing cost. 

The sponsor also plans to improve the yield 
rate of stannous sulfate, another major product used 
as a metal electroplating agent through development 
of effective processes retaining and controlling its 
easy-to-oxidize properties. 

KTDC financed Won 290 million for the 
successful implementation of the proposed project 
through which such advantages as cost reduction. 
greater flexibility in use of raw materials and quality 
up-grading are expected. 

I. 

EVELOPMENT OF LOAD CELL AND
 
!--* ITS RELATED PRODUCT
 

The Load Cell, a transducer which converts applied 
pressure into an electrical signal, is a technology 
and labor intensive product of which the application 
covers wide range of industrial equipment such as 
electronic weighing scale, electronic hopper scale 
and other various factory automation facilities. 

Development and production of the Load Cell 
by domestic enterprises is highly desirable. esoecially 
considering its importance as a sensor element and 
the technical difficulties involved in its oroduction 

KTDC financed Won 700 million in the form of 
venture capital and expects the company's sales 

volume to reach Won 2.0 billion in 1986 maintaining 
agrowth rate of 3 0%, which will assure KTDC 

moderate return on investment. 



FINANCIAL STATEMENTS
 

BALANCE SHEET
 

1. CURRENT ASSETS 
Cash on hand and in banks 
Time deposits 
Commercial paper 
Beneficiary certificates 
Accrued receivables 
Short-term portfolio 

Less: Allowance for possible losses 

Other current assets 

II. INVESTMENT AND OTHER ASSETS 
Investment 
Conventional loans 
Conditional loans 
Equity investments 

Less: Allowance for possible losses 
Others 

Other assets 
Lease deposits 
Telephone rights and other 

III. FIXED ASSETS 
Vehicles 

Less: Accumulated depreciation 
Furniture and fixtures 

Less: Accumulated depreciation 

IV. DEFERRED ASSETS 
Stock issue costs 
Debenture issue costs 

TOTAL ASSETS 

ASSETS
 
1984 

43,376,477,420 
3,899,252 

566,917,766 
16,669,900,883 
15,380,826,069 
1,782,074,775 
8,316,475,321 

(81,664,753) 

738,048,27 

66,547,074,052 

60,881,111,914 
2,348,885,366 

609,652,338 
(855,888,825) 
1,717,994,568 

586,648,000 
1,048,870,691 

98,300,269 
50,185,435 

(37,520,234) 
170,152,689 
(84,517,621) 
639,841,582 
173,531,846 
468,309,736 

110,61,693,323 

1983 
17,315,331,859 

3.043.508 
750.000.000 

6.327,901.822 
8.509.000,000 

1,042,124,019 

-

683.262,510 

37,076,604,423 

33,287,328.995 
2,081.198.866 

195,925.000 
(374,497,266) 
472.588.800 

591.648.000 
822,412,028 

91,719,519 
50.185,435 

(30,113,805) 
136,008,965 
(64,361,076) 

312,994,692 
98,807.874 
214,186.818 

54,796,650,493 
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LIABILITIES 
1984 1983 

1. 	 CUFtRENT LIABILITIES 2,231,608,983 944,117,719 

Withholding taxes 19,477,146 17.681.680 
Accrued expenses 1,67,816,453 551,893.444 

Unearned income 504,813,148 374,542,595 
26,074,919 	 -Accounts payable 


Taxes payable 3,427,317
 

II. 	LONG-TERM LIABILITIES 88,944,035,705 40,550,538,309 

Debentures 53,723,624,999 24.134,750.000 
Borrowings from the Government 6,000,000,000 4,000,000,000 

Borrowings from IBRD 26,937,004,980 12,285,556,827 

Employees' severance liabilities 283,405,726 136,231.482 

TOTAL LIABILITIES 89,175,644,688 41,500,656,028 

SHAREHOLDERS! EQUITY 
1. 	 CAPITAL STOCK 22,834,187,000 14,678,672,000 

Common stock-par value:" 1,000 
Authorized: 50 million shares 
Issued and outstanding: 22,834,187 shares in 1984 

and 	14,678,672 shares in 1983 

II. 	DEFICIT (1,348,138,365) (1,382,677,535) 

Deficit 	after prior period adjustments (1,382,677,535) (428,211,210) 
34,539,170 (954,466,325)Net income for the yepr 

TOTAL SHAREHOLDERS' EQUITY 21,488,048,835 13,295,994,465 

TOTAL LIABILITIES AND SHAREHOLDERS' EQUITY 	 110,661,893,323 54,796,650,493 
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STATEMENT OF INCOME AND DEFICIT
 

I. OPERATING REVENUE 
Interest income on conventional loans 
Royalty income from conditional loans 
Interest income on deposits and others 
Commission Income 

Government subsidization on interest differential 
Income from foreign exchange conversion 

II. OPERATING EXPENSE 
Interest expense on government loans 
Interest expense on debentures 
Interest expense on IBRD loans 
Commission expense 
Provision for possible losses on portfolio loans 
General and administrative expense 
Loss from foreign exchange conversion 

III. OPERATING INCOME 

IV. NON.OPERATING INCOME 
Commission income 
Other income 

V. NON-OPERATING EXPENSE 
Amortization ot stock issue costs 
Amortization of debenture issue costs 
Amortization of discount on debentures 

Miscellaneous losses 

VI. ORDINARY INCOME 
VII. SPECIAL GAINS 

Gain on disposition of fixed assets 
Gain on disposition of non-business fixed assets 

Vill. INCOME BEFORE TAXES 
IX. TAXES 

. NET INCOME 
XI. DEFICIT AT BEGINNING OF YEAR 
XII. DEFICIT AT THE END OF YEAR 

1984 1983 
10,736,039,785 4,514,398,833 

5,104,410,876 1.934,344,702 
16,280,580 38.013.169 

1,801,882,770 1,465,848.529 
599,513,228 336.740.1535 

1,869,310,730 507.647.549 
1,344,641,601 231.804.729 

9,951,850,603 5.106,372,718 
457,020,530 316,945,201 

3,799,932,138 1.808.092.826 
2,306,305,316 867,770.577 

183,051,827 279.743.240 

363,056,312 253,959.226 
1,580,262,077 1.335,674.086 
1,282,222,403 244,187.562 

784,189,182 (591,973,885) 

55,688,720 23,506,384 
20,046,617 16,129.532 
35,642,103 7,376.352 

813,335,809 386,100,979 
125,494,438 58,697,170 
286,701,572 107,093,409 
397,874,999 219,750,000 

3,264,800 560.400 

26,842,093 (954,568,480) 
11,424,394 102,155 

- 102,155 
11,424,34 

37,966,487 (94,466,325) 
3,427,317 

34,539,170 (954,466,325) 
(1,382,677,535) (428,211,210) 
(1,348,138,365) (1,382,677,535) 

/
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STATEMENT OF CHANGES IN CASH POSITION 
SOURCES OF CASH 

1984 1983 
1. FINANCIAL TRANSACTIONS INVOLVING 

INFLOW OF CASH 
Cash provided from operations 1,839,193,744 (513.465.745) 

Net income per statement of income 34,539,170 (954.466.325i 
Add: Charges not affecting cash 

Depreciation 27,562,974 32,360,848 

Provision for employees' severance liability 169,229,630 58,764,630 
Provision for possible losses on portfolio loans 363,056,312 253,959.226 

Loss on translation of foreign currency 1,282,222,403 244,187.562 

Amortization of stock issue costs 125,494,438 58,697.170 

Amortization of debenture issue costs 286,701,572 107,093.409 

Amortization of discount on debentures 397,874,999 219.750,000 
Amortization of prepaid front-end-fee 40,190,497 39,970,877 

Accured expenses 1,125,923,009 359.049.397 

Payable taxes 3,427,317 -

Deduct: Income not affecting cash 
Unearned income (661,245,466) (700.925.655) 
Income on translation of foreign currency (1,344,358,717) (231,804,729) 

Deduct: Income involving changes in cash 
Gain on disposal of non-business fixed assets (11,424,394) (102.155) 

Decrease of current assets 28,581,012 -

Decrease of investment and other assets 5,823,579,885 620.348,850 

Decrease of fixed assets 5,500,000 

Increase of current liabilities 132,554,330 244.235.355 

Increase of long-term liabilities 46,934,418,857 33,334.281,526 

Increase of capital stock 8,155,515,000 4.860,162,000 

Total 62,913,842,828 38,551,061,986 

II. FINANCIAL TRANSACTIONS NOT INVOLVING 
INFLOW OF CASH 
Decrease of investment and other assets 8,506,038,515 208,399,262 

Increase of current liabilities 25,588,608 -

Total 8,531,625,123 208,399,262 

TOTAL SOURCES OF CASH 71,445,467,951 38,759,461,248 



APPLICATIONS OF CASH 
1984

III. 	 FINANCIAL TRANSACTIONS INVOLVING 
OUTLAY OF CASH
lrrease of current assets 54,785,767
Increase of investment and other assets 45,032,88Z081
Increase of fixed assets 34,143,724
Increase of deferred assets 738,377,400
Decrease of current liabilities 

-
Decrease o long-term liabilities 22,055,386
Total 

45,882,244,358 
IV. FINANCIAL TRANSACTIONS NOT INVOLVING 

OUTLAY OF CASH 
Increase of current assets 107,288,302
Increase of short-term portfolio 8,16,475,321
Increase of investment and other assets 107,198,000
Increase of deferred assets 665,500
Total 

8,531,625,123
TOTAL APPLICATIONS OF CASH 54,413,869,48 1 
INCREASE OF CASH 17,031,598,470
TOTAL 

71,445,467,951 

1983 

674,626.633 
25,506.441.064 

19.089,058 
441.612.346 

752,030 
2,782.861 

26,645,303,992 

_ 
208,399.262 

208,399,262 
26,853,703,254 
11,905,757,994 
38,759,4M1,248 
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1BRIEF HISTORY OF DEVELOPMENT
 

December 24 	 KTDC increased its paid-in 
capital to Won 22.8 billion. 

December 19 	 KTDC increased its share 
capital from Won 15.0 billion to 
Won 50.0 billion through the 
amendment of 	the KTDC Act. 

February 27 	 Mr, Chang-Dal Kim was 
elected as Representative 
Director and President. 

February 15 	 KTDC was empowered to 
undertake technology evaluation 
of oroposals for cooperative 
research between public 
research institutes and industrial 
firms under the auspiece of 
National R&D Program. 

Apri,. ,2 . . 
" .UI u~l Meeting of 
ShafZeh'ePs was held. 

December 31, 

The KTDC Pct was promulgatedi. !/ 
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E Board of Directors 
Chairman Chung Ju.Yung 
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Director Cho Kyung-Mok 

Director Ryu Ki-Jung 

Director Huh Shin-Ku 

Director Kang JinKu 

Director Song In-Sang 

Director Kim Woo.Choong 

Director Yang Chung-Mo 

Director Chey Jong-Hyon 

-Auditor Kim Chae-Kyum 

Chairman, Federation of Korean Industries
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Vice Minister, Ministry of Science & Technology
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Chairman, Korea Industrial Research Institute
 
President, Gold Star Co., Ltd.
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Chairman, Kukje Group
 

Chairman. Sun Kyong Group
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APPENMIX D
 

Stages of Technology Development 

The concept of commercialization of technology applies to the later stages of 

product and process development with, basically, a six-month to three-year time 

horizon from investment in technology development to availability in the market. 

Depending upon the complexity of the product/process technology and the market, 

A.I.D. could enter at the later stages of the development process such as product 

prototype development and market testing, or earlier at product and market 

research and development. This six-month to three-year to market time horizon is 

important because, while risks are still high, shared financing is possible with the 

private sector. 

There are basically four stages to technology development. 

Stage 1: 

The entrepreneur is thinking of a technical concept and groping for the market and 

needs to test the technological concept and idea of market. This is mini-grant of 

BIRD Foundation, Phase I of Small Business Innovative Research Program of USG, 

and the PSTC (Program in Science and Technology, Office of the Science Advisor, 

A.I.D.). 



2
 

Stage 2: 

The technical concept and idea of market have been tested by a prototype must be 

developed and the market identified, including engineering, cost of production, 

price points, and value determined to customers. This is generally an early 

feasiblity stage. Examples of financing available are feasibility studies of BIRD 

Foundation and Phase 11 financed by the Small Business Innovative Research 

Program of the USG. Conceivably, the PSTC could offer financig at this stage. 

Stage 3: 

Prototype products and processes have been developed and the market has to be 

more completely identified and marketable projects and processes have to be 

designed and tested. Normally, existing financial institutions would find this too 

risky. This is the BIRD Foundation conditional grant. KTDC (Korean Technology 

Development Corporation), a private bank, with a loan from the IBRD has provided 

some financing at this stage. CDTI in Spain and FINEP in Brazil, government 

institutions supported by the IBRD and IDB respectively, provide financing the 

private sector at this stage. 

Stage 4: 

Market penetration technology and marketable products have been developed and 

the market is identified, but production has not begun. Normally, venture 
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capitalists, investment banks or development banks will offer financing at this 

stage. PRE has financed projects at this stage. 

A.I.D. could enter at any stage. Stage 4 can be attractive to already existing 

financial institutions, although the company will continue to have negative cash 

flows until sales volume increases. Stage I will not normally be attractive to 

private lending institutions on a shared cost basis, but A.I.D. could be the major 

risk investor with the entrepreneur or business. Stages 2 and 3 will be the most 

attractive to A.I.D. for shared financing with private financial institutions or 
/ 

private investors. Government research laboratories, such as NRDC (National 

Research Development Program) in India and KTAC (Korea Technical Advance­

ment Corp.) in Korea, do development work at each of these stages and then try to 

license their technology to government or private interprises. 

One rough estimate of shared financing at each stage of the development is: 

Stage Private/A.I.D. 

1 0/100 

2 30/70 

3 70130 

4 100/0 


