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Introduction
 

The major opportunities in the developing countries 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 distinct 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 
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and tax incentives on R&D expenditures. These fiscal incentives
 

have proven only partly successful for a variety of reasons:
 

unrealistic ceiling 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
 

development are generally justified because: 1) social returns
 

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.
 



Financing Technolo y 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 that derived 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, such as Connecticut Private Develop

ment Corporation, which provides conditional grants for tech

nology development for local entrepreneurs, the Corporation being
 

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.*
 

The most notable are:
 

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



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. 
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BIRD-F
 

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


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 obligat-. n to repay if unsuccessful, no collateral 

required 

- small independent staff, (5 professionals) which provide
 

excellent business 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. Sales 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 similar 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)
 

- no 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 

experience 

- 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 

KTDC (Korea Technology Development Corporation'
 

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

KTDC is 28 - 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 research 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 works 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 fail, 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 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 technology development cycle at pre-prototype
 

stage; it will also ftnance 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. 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 rat 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 XTDC 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 oTpportunities 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 ce-Ital. 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 provide 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.
 



K-TAC (Korea Technology 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 SUS 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 -o

finances projects with the Korea Development Finance Corporation
 

(KLP). Like KAIST, KLP is a stock.holder 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 is a first or second round financier, not a
 

financier of 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 irprove 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
 

development. 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 Financinq 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 finance 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 emiity-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.
 

V.
 



What is Required for FinancinQ Commercialization of Technclocry?
 

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 based on
 

academic-training and practical experience in a technical field.
 

Country should have well-developed metrology, industrial stand

ards and quality assurance programs if exports or import substi

tution products in an open market are the goal.
 

Business types and social structure - essential - problem

solving, risk takers, innovative, with country's social goals
 

that put high value on profit, market share, capital accumulation
 

investment, competition among firms, between firms, between
 

government and private sector and a government policy environment
 

which doesn't discriminate against private sector in pricing,
 

allocation or capital and access and pricing of foreign exchange
 

(FX).
 

Government Policy - essential - A government policy environment
 

which does not discriminate against the private sector in
 

allocation of capital and FX, does not create major bureaucratic
 

hurdles for the private sector in licensing of technology, 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; tax credits for R&D on new product 

development, either for domestic or export markets; permanency of 

fiscal incentives; effectiveness of administering fiscal incen
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tives; special treatment for venture capital firms and funds and
 

no double taxation of capital gains.
 

Imported or domestic technology - not essential - will influence
 

how a financing institution operates. Source of the technology
 

will be determined in large part by consumer tastes, potential
 

markets for product developed, technology infrastructure and
 

fiscal incentives or disincentives, and government regulations.
 

The country should be open to the importation of technology.
 

Financial market - essential - 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 market and who capitalizes a fund for, or 

finances directly, commercialization of technology and at what 

stages ( see Appendix E). 

Market - essential - size and location, competition, tastes of 

consumers of products developed, and the products developed will 

be determined by cost, quality, packaging, servicing, marketing 

relationships, and tastes. How stable are the advantages, what 

is the competition? This will influence what R&D is financed and 

how the R&D process is staffed and managed. 



Jordan
 

Jordan has invested heavily in improving its scientific and
 

engineering infrastructure. Yet Jordan is still a major importer
 

of engineering services and has not diversified its export
 

earning base much beyond resource endowed products such as
 

phosphates, potash, and agriculture or its principal markets much
 

beyond the Arab world. This section analyzes the environment for
 

financing technology development in Jordan, and suggests a
 

possible structure of a fund for investing in technology develop

ment. Any private or semi-government funding for commercializing
 

technology should be augmented by a government initiated program
 

in metrology, industrial standards and quality assurance and an
 

review, and if warranted, a change in the fiscal incentives
 

provided to Jordanian businessmen for R&D and for employing
 

engineers, technicians and scientists in new product and process
 

development, particularly for export or import substitution
 

markets.
 

To effect a restructuring of the economy, the tax system should
 

be consistent with objectives of maintaining revenues while
 

increasing and channelling savings into productive investments
 

which lead to greater employment and production for export
 

markets as well as cost-competitive import substitution.
 

However, the impact of the current structure and level of
 

Jordanian incentives is not well know with respect to such
 

household and firm choices as:
 

o 	 consumption vs. saving
 

o 	 investment in productive assets vs. investment in
 

consumer durables
 

o 	 production for the domestic market vs. export vs.
 

import substitution and importation vs. domestic
 

production
 

o 	 investment in R&D and new product development vs. short
 

term financial instruments and trading enterprises
 



Since 1975, the Jordanian Dinar has been pegged to the SDR.
 

Although this has resulted in a stable currency value, it has
 

also kept the Jordan Dinar (JD) at a much higher value than would
 

be in the case under a freely floating system. This, combined
 

with high tariffs, outright bans on certain categories of
 

imports, and poor administration of customs drawback schemes,
 

makes the risk/return profile of investment for the domestic
 

market more attractive than for the export market.
 

In sum, as part of an effort to restructure the economy to
 

emphasize innovation, an examination of and selective changes in
 

Jordan's fiscal system would be appropriate.
 

Jordan's government's sectoral strategy has shown a preference
 

for market forces and private initiative ("free enterprise") as
 

indicated in objectives as described in the AID Mission's CDSS
 

and Technical Services/Feasibility Studies project paper (July
 

27, 1986). This second document also outlines the relationship
 

to the AID strategy statement.
 

The Private Sector* in Jordan accounts for a significant and
 

stable proportion of total income, employment, investments, and
 

exports. (See Tables A-C)
 

There is a range of small manufacturers who are successful in the
 

local market who evidence a high entrepreneurial drive and who
 

are interested in expansion. In reviewing the barriers to their
 

development, product design capability, quality control and
 

marketing skills featured prominently in every discussion. There
 

*"Private Sector" is used herein to define firms in which private
 

interests control more than 50% of share capital. Excluding from
 

the "private sector" firms where the government owns between 20

49% does not significantly change the relative shares of employ

ment, GDP, exports and investment.
 



TABLE A
 
EMPLOYMENT: GOVERNMENT VS. PRIVATE SECTOR
 

(IN THOUSANDS)
 

Estimated % of Estimated % of 
1983 Sector Sector Total 

Employment Distribution Gov't Private Gov't Private 

Agriculture 51.2 10.1% 0.0% 100.0% 0.0% 10.1%
 
Mining 4.6 0.9% 75.0% 25.0% 0.7% 0.2%
 
Manufacturing 51.2 10.1% 9.0% 91.0% 0.9% 9.2%
 
Construction 76.9 15.1% 0.0% 100.0% 0.0% 15.1%
 
Trade* 48 9.4% 2.0% 98.0% 0.2% 9.2%
 
Finance, Real Estate
 
Business Services 10 2.0% 0.0% 100.0% 0.0% 2.0%
 
Other Services" 24.4 4.8% 0.0% 100.0% 0.0% 4.8%
 
Electricity & Water 9.5 1.9% 81.0% 19.0% 1.5% 0.4%
 
Transportation &
 
Communications 41.6 8.2% 52.0% 48.0% 4.3% 3.9%
 

Public Administration
 
and Dsfense 191.6 37.5% 100.0% 0.0% 37.5% 0.0%
 

TOTAL 509 100.0% 	 45.1% 54.9%
 

* 	 Includes hotels and restaurants 
Includes community, social and personal services, non-profit institutions, and domestic services 



TABLE B
 
GDP: GOVERNMENT VS. PRIVATE
 

(IN MILLIONS OF JD'S)
 

Estimated % of Estimated 0/b of 
1984 Sector Sector Total 
GDP Distribution Gov't Private Gov't Private 

Agriculture 111 8.4% 0.0% 100.0% 0.0% 8.4%
 
Mining 44 3.3% 90.0% 10.0% 3.0% 0.3%
 
Manufacturing 193 14.6% 30.0% 70.0% 7.3% 7.3%
 
Construction 127 9.6% 0.0% 100.0% 0.0% 9.6%
 
Trade* 241 18.3% 10.0% 90.0% 1.8% 16.5%
 
Financial, Real Estate,
 
Business Services 124 9.4% 0.0% 100.0% 0.0% 9.4%
 
Other Services* 54 4.1% 0.0% 100.0% 0.0% 4.1%
 
Electricity & Water 32 2.4% 90.0% 10.0% 2.2% 0.2%
 
Transportation & Communication 152 11.5% 70.0% 30.0% 8.0% 3.5%
 
Public Administration
 
and Defense 241 18.3% 100.0% 0.0% 18.3% .0%
 

TOTAL 	 1319 100.0% N/A N/A 40.6% 59.4% 

* 	 Includes restaurants and hotels 
Includes community, social and personal services, non-profit institutions, and domestic services 



TABLE C 
EXPORTS: GOVERNMENT VS. PRIVATE SECTOR 

(IN MILLIONS OF JD'S) 

Estimated % of Estimated % of 
1984 Sector Sector Total 

Exports Distribution Gov't Private Gov't Private 

I. GOODS 

Agriculture 41.8 6.1% 0.0% 100.0% 0.0% 6.1% 
Mining 
Manufacturing 

87.1 
132.1 

12.8% 
19.4% 

100.0% 
34.0% 

0.0% 
66.0% 

3.0% 
7.3% 

9.8% 
12.1% 

TOTAL I 261 38.3% 50.0% 50.0% 10.3% 28.0% 

II. SERVICES 

Transportation*
Government 

307.8 
7.8 

45.2% 
1.1% 

100.0% 
100.0% 

0.0% 
0.0% 

25.8% 
0.7% 

19.4% 
0.4% 

Insurance (non-merchandise) 17 2.5% 0.0% 100.0% 0.0% 2.5% 
Other 87 12.8% 0.0% 100.0% 0.0% 12.8% 

TOTAL II 419.6 61.7% 66.4% 34.6% 26.5% 35.2% 

TOTAL I & II 680.6 100.0% N/A N/A 36.8% 63.2% 

* Includes freight and insurance, other transportation, and travel 



were, of course, other complaints, often strident in tone ranging
 

from licensing to the dumping of inferior products on the
 

Jordanian market by foreign exporters. Those complaints are
 

amenable to both policy change and technical assistance.
 

AID/Jordan proposed programs will address:
 

1. 	The lack of coordination among existing private sector
 

associations.
 

2. 	Financial Constraints: The objective is to improve finanical
 

intermediation: by mobilizing capital for new products and
 

new ventures in the private sector (Venture Capital/Private
 

Development Bank); and by providing a wide range of technical
 

assistance and training to Intermediate Financial Institu

tions in such areas as project lending, cash flow and risk
 

analysis, and secondary markets for bonds, loans, and
 

mortgages.
 

3. 	Small Entrepreneurial Development: This new project will
 

involve entrepreneurial training, establishment of new
 

improved fiancing mechanisms, and regioril planning in
 

support of small enterprises.
 

4. 	Productivity Center: The center will assist local
 

Dusinesses in developing marketing plans and will provide
 

information on possible export markets.
 

5. 	Feasibility Studies: Technical assistance will be
 

provided for firm level analysis of the feasibility of new
 

products and markets.
 

6. 	Investment Promotion: A limited amount of funding will
 

be provided to government agencies and local businesses
 

deemed capable of launching investment promotion efforts.
 

The Jordan Mission's Private Sector Develo--ent Program is
 

summarized in Annex D.
 



Some Pluses and Minuses for Commercialization of Technology in
 

Jordan
 

A. 	 Pluses:
 

1. 	 High educational level of Jordanians, many are not fully
 

employed (Table D);
 

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

are available, many with experience. They perceive
 

limited productive opportunities in Jordan;
 

3. 	 Pragmatic new manufacturers with work experience abroad;
 

4. 	Good and relatively sophisticated financial system;
 

5. 	Stable political environment;
 

6. 	Excellent physical and social infrastructure;
 

7. 	Basically open, free market economy;
 

8. 	Small scale industries that can produce good quality
 

products for high value added markets that provide
 

flexibility 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.
 



B. 	Minuses
 

1. 	Limited financing (including insurance) for exports of
 

goods and services beyond nine months (except Iraq);
 

2. 	Inadequate experience and means in defining markets,
 

designing products for markets and marketing new products
 

and services (marketing is not taught in business
 

schools)!
 

3. 	Lack of attention to and appreciation of the importance
 

of product standards, quality control and quality
 

assurance, either by private businessmen, workers or
 

public sector officials;
 

4. 	Highly leveraged capital structure of businesses, lack of
 

equity, and lack of risk capital for new, unproven
 

businesses:
 

5. 	Decline in demand and increased competition in well

developed markets for Jordan's traditional exports of
 

goods and services.
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The Environment (Jordan)
 

Technology Infrastructure - good, particularly in engineering and
 

laboratory technicians. Good experience in mining and chemical
 

processing area, electronics, solar heating systems, agricultural
 

group. University 


machinery. Technicians and engineers who have worked in the Gulf 

states and returned to Jordan are a good target entrepreneurial 

facilities in science and engineering and 

vocational training is good. Metrology, industrial standards and
 

quality assurance programs are not well-developed yet.
 

Business types and social structures - some problem-solving,
 

innovative businessmen but limited. Social values only partly
 

supportive of problem-solving and risk-taking. Competition among
 

firms, between firms, between government and private sector
 

depends on sector, but has been limited in agricultural market

ing, and mining, but is now more open in light manufacturing and
 

new product areas. Policy environment is reasonably good.
 

Fiscal incentives - not bad, not good. 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.
 

Imported or domestic technology - largely imported. Some
 

capacity for domestic R&D, particularly at Royal Scientific
 

Society, pharmaceutical companies, mineral processing companies.
 

High value placed 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. 

Some merchant banking, b-it to date, limited. Stock market is 

small but has potential for growth. The government pension fund 

is a potential investor in R&D and new companies but has limited 

technology assessment capability. Little risk money available 

from private or government sources for new product development; 

some for process or product adaptation. No venture capital. 

Some R&D done in government-owned companies, some in private 

companies but limited. Risk financing, particularly for small 

companies, and analytical capability to assess technological 

options in the context of perceived market opportunities are big 

gaps. 

Market - not large and Jordanian businessmen are not aggressive 

at developing new market niches, either domestic or export. 

Transportation costs for external market are high except to 

neighboring Arab countries and Gulf states. Jordanians do not 

have a marketing, packaging or advertising mentality. Any
 

financier of technology development would have to provide
 

insights on markets and marketing. The competitive advantage of
 

new products will be short except in markets financed and
 

encouraged by government to government agreementr. i.e., Iraq.
 

The domestice market is easily penetrated by imports and con

sumers prefer imported goods. Products based on Jordanian
 

technology would have a limited market life cycle in the present
 

environment.
 



Structure of the Fund (J.T.D.F. - Jordan Technology Development 

Fund) 

Purpose
 

A fund to provide risk capital to private companies for new
 

product and process development in Jordan.
 

Services Provided
 

1. 	Conditional loans and equity to finance process or product
 

adaptation with qualifying Jordanian private businessmen and
 

equity to finance new business start-ups or expansinns based
 

on technology developed with qualifying small Jordanian
 

private businesses with a specific focus on:
 

a) Exports or import substitution where efficient;
 

b) Employing Jordan's engineers, scientists and technicians.
 

2. 	Technology and business plan assessments (fee basis)
 

3. 	Introduction t, suitable business or product development
 

partners (fee basis)
 

Capitalization
 

$5-million equivalent, 50% from Jordanian pension funds and
 

insurance companies and 50% from private banks, financial and
 

non-banking financial institutions and private businesses.
 

The fund could be capitalized from the following sources:
 

- private or government pension funds
 



- insurance companies
 

- private banks
 

- 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)
 

- development agencies
 

- the engineering association or private engineering firms
 

as equity
 

- university pension funds
 

- contribution by RSS to rights to technology it developed
 

which could be sold or licensed by the fund on a split
 

royalty basis
 

- IBRD
 

The fund could finance technology development or adaptation by
 

conditional loans, by conditional loans convertible into
 

equity or by equity. The fund should not provide more that 50%
 

of the cost up to some maximum, say $750,000 equivalent. Under a
 

conditional loan the fund would be repaid the loan plus a royalty
 

on gross sales on the successful product or process developed.
 

In case of failure, all or part of the 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 earnings of the company. If
 

banks or pension funds are a major investor in the fund, they may
 

require some repayment irrespective of whether the technology is
 

successfully developed and marketed or not. Conditional loans
 

without collateral where the loan is forgiven in the case of
 

failure of the technology, either for technical or market
 

reasons, is the preferred vehicle for small, innovative busine

sses.
 

The operating cost for management (salaries, rent supplies,
 

travel, telephone, telex, depreciation) would run about $250,000

300,000 per year. This could be financed during the early years
 



by the shareholders separately, by a development agency such as
 

AID for the first three years, or from the interest earned on the
 

$5-million contributed to the initial capitalization of the fund.
 

Compensation to the management of the fund should be partly 

dependent on performance with management sharing risks for 

success with the shareholders. 

Manaaement
 

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

prominent Jordanian businessmen, the engineering association, the
 

Royal Scientific Society, the Minister of Trade and Industry, and
 

the president of the fund.
 

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

2 outsiders (one financial, one technical)
 

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

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

venture capitalist
 

The Board provides over-all policy guidance and approval of
 

investments over $500,000, the investment committee is chaired by
 

the president of the fund and makes decisions on all investments
 

under $500,000.
 

Staff
 

professionals, (president, financial expert, engineer),
 

bookkeeper/secretary, out-side legal counselor. President should
 

L-P technically-trained with operating and managing experience in
 

private company, preferably overseas. A correspondent relation

ship on a contractually basis with a U.S. firm would be estab

lished for finding business and research partners and assessing
 

3 



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, $750,000. Average size of investment of fund in
 

product of process development is $200,000 with many in the
 

$50,000-200,000 range.
 

50% of fund investment is conditional loan, with repayment
 

obligation regardless of success except for small businesses and
 

50% is a grant which carries royalties on gross 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 fund's investment would be distributed on the basis of an
 

approved technology development plan, with benchmarks to review
 

progress during the development period. It is envisioned that
 

the fund would invest in three branches and could provide both
 

local and foreign exchange financing.
 

Equity for Commercialization of Technology
 

It is envisioned that a separate and purely private venture
 

capital firm will be established to povide equity financing for
 

companies commercializing technology successfully developed with
 

financing from the fund. The president of that corporation
 

should be a member either of the Board or the investment commit

tee of the fund, preferably the investment r.)mmittee.
 



PROJECTED INCOME STATEMENT 

REVENUE 1988 1989 
$US 
1990 1991 1992 

Commission on Business 
Assessment 
Commission on Brokering 
Royalties 
Dividends 
Capital Gains 

10,000 
5,000 

20,000 
10,000 

30,000 
15,000 
50,000 
20,000 

30,000 
15,000 

100,000 
40,000 

30,000 
15,000 

150,000 
50,000 

100,000 

TOTAL OPERATING 
REVENUE 15,000 30,000 115,000 185,000 345,000 

OPERATING COSTS 

Salaries 
Other Cash Operating 
Costs (G&A) 
Depreciation 
Amoritzation 

150,000 

60,000 

0 

200,000 

80,000 

0 

230,000 

92,000 

0 

230,000 

92,000 

0 

230,000 

92,000 

0 

TOTAL OPERATING COSTS 210,000 280,000 322,000 322,000 322,000 

OTHER INCOME 

Interest Income 123,500 104,000 78,000 227,000 182,000 

PROFITS BEFORE TAXES 

Taxes 
Net Profit (Loss) (71,500) (146,000) (129,000) 90,000 205,000 



Assumptions
 

Sales Revenue
 

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

assessment
 

2. 	5% on equity for finding partner, average equity $100,000
 

3. 	5% on gross sales with sales of average successful project of
 

$1,000,000; one success in 1990 with one additional in each
 

of 1991 and 1992
 

4. 	10% dividend on equity, with two equity investments averaging
 

$100,000 in 1990, 4 on 1991 and 6 in 1992
 

5. 	100% capital gains from sale of 1 equity in 1992, average
 

size of equity $100,000
 

No assumption is made about interest on portions of loans not
 

forgiven in unsuccessful projects or about interest on loans in
 

addition to royalties in successful projects. No assumption is
 

made about revenue for selling or licensing the rights to RSS
 

technology.
 

Operating Costs
 

1. 	 Salaries $180,00/year G&A $70,000 (40% of salaries and
 

benefits) and depreciation and amortization negligible.
 

Staff consists of 2 professionals, and contract with a U.S.
 

firm and secretary/bookkeeper in 1988, adding a professional
 

in 1989 and a -semi-professional in 1990. Average profess

ional salary, including benefits, $50,000, contract $25,000,
 

and secretary/bookkeeper $25,000. Car, telephone, telex,
 

mini-computer, desks, files, office space, utilities are
 

assumed leased and included in 40% G&A.
 

/ 



Interest Income
 

1988 - $2,000,000 subscribed and earns 6.5%. 1 project financed,
 

disbursement of $100,000
 

1989 - 3 projects financed, disbursement of $400,000, interest
 

earned $104,000
 

1990 - 6 projects financed, disbursements of $ OO,000, interest
 

earned of $78,000
 

1991 - 12 projects financed, disbursements $1,500,000, additional
 

$3,000,000 subscribed to fund, interest earned $227,000
 

1992 - 15 projects financed, disbursements, $2,200,000, interest
 

earned $182,000
 



A broad approach to achieving the objectives of this program

technology innovation - would include items not included in the 

cost estimates of the fund. These are:
 

- A study to identify fiscal incentives to promote R&D by 

all qualifying Jordanian firms. This study could also 

identify tax credit mechanisms for R&D that would 

facilitate private firms providing capitalization to JTDF 

as was the case for KTDC in Korea 

- an appraisal of the market values of RSS developed and 

owned technology 

- advisory assistance to the appr-priate Royal Jordanian 

Government ministries azLd offices on developing and 

enforcing quality standards 

- education programs, i.e., seminars, factory visits to
 

promote the acceptance of quality control and quality
 

assurances throughout the Kingdom
 

- a marketing study reimburseable grant t: the Fund to
 

identify product specifications, packaging, distribution
 

channels and market niches for Jordanian produced goods
 

and services for Jordanian industries
 

- supplementary support for on the job training to upgrade
 

the skills of Jordanian engineers for contributing to the
 

objectives of this program.
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he 	purpose of the BIRD Foundation, established byT 
the 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 

project lead to commercial revenues for thecost-sharing basis. Should the 
companies, BIRD recovers its investment - and sometimes a little more - in the form 

of royalties. If, for any valid 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 

innovation. Its goals, however, are to stimulate and promote mutually beneficial 

the private sectors of U.S. and Israeli high-technology industryactivity between 
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 SI million, 5of over S5 millionsummarized as follows: 54 have led to sales 

and 2 of over S50 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 

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

worthy of replication, .,,any 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 f;amework, 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 Integrated Local Networks.
 
iPhotograph by Clint Clemens, U.S.A.I
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rnaypteta. pcfial, they conceived, as afirst, proiuct 'amesce'r,,7 
agemn,p system, that digitizes voice, stores ' t as isstorec 'any other. _7;

~ ' ~ ,, bits.,andbytes. distributes' t~uncerlthe, cnt oofa COroUter arc smr- 07 
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' here's that teieonone a.ga~r; I- odes.
D 


ata-Over-Voice Modems, by ADC ecresta owe e-a sn 
. ior C:T fcourse. aiuow tre is~

Data as ve!1 as ,oice. o:',oKsa:Telecommunications, Inc. and tne same time. Erter '7)e oa~a-o,,e'-

RAD Data Communications Ltd. voice modem. 
For more than 50 years. ADC nas sudpiiec tne telecorrurcato.s 'r. -t 

years. :te eiec:or:cwith the quality electromecnanical anD. in more ecen 

products that it aemands. ADC's monotonic growtr 'r sales. to acout 5125 

million in 1985. reflects trie sKiill of te comoany rot ory .r satsfying we.

identified industry needs. out also in antic!Dattng tecnnolog:cai trers. 
1:r ,esDect to new ec -Interestingly, the exDlict colicy of tre comoany 

nology emoraces te concept of receptivity .o new ceveoomerts . or- -- e 

outside - the very antithesis of that old Dudaooo tne not-rventec- ere 

syndrome. 
This - in our view nignly enhigntenec - minc-set encouragec ADC to -eac

positiveiy to a new conceDt for a ow-cost aata-over- oice mocem Oresel:ec 

to them by RAD. RAD. founded in 1980. deve!oDs, manufact--es arc exoor3 

to six continents a line of products for !le telecommunica-ions n us-r'. P

vately owned. its sales !n 1986 wilI oe aoouz 510 miilior. 

The necessary ingredients for ajoint orojec:. anc or ar aDDroacr to B. 

were clearly present. ADC's major contrtoutons wou!c De :r :rocuct 5DeC. 
- ation, test and saies. out also in supervision of tne creatior arc accuisit:or 

custom LSI chip: RAD's major responsibility wouic oe for DrocucJ, Ceve=ocre
to tne local marketand manufacture. but also for sales 

Board of Governors hae no nesitation in aDorovrg r'e srojec-.The BIRD 
Altnough this :s a nighly comoetitive :ecl. wrat more car Cre -easor-a87,D s 

tnan tnat there oe two orover comoanies witr comroiere-a:,r Z(. ' c a. 
-

common goal. undertaKing a welI-Diarned oray r:o a grcw-rc -ar-.et ,' 

aeserve to succeec. (Actualy, trey alreac, are s5cceecirig. 

by RAD Data Communications Ltd.DATA-OVER-VOICE MODEM 

and ADC Telecommunications, Inc, 
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il Well Logging Tool Using tatm sa"r+'e szrere,nce Mother Ear:rcant* 0O55101' coroair -oie 

NMR, by Numar Inc. tnan acer-ainr amour: o oii. arc z-,ce.dooner or later. all ma: s :rere .',p,and umalo Ltd. need to be found. :ne Dresert s;:ua:or 

in the industry doesn't, we submit, warrant any cessation of :re searr., 'or 
improved tecnniques of exploration. 

Numar Inc. was establisned by Dr. Melvin Miller to curse crac::car aoc! ca
tions of a highly innovative ano proprietary magnet cnnorura:;or -ra- :I'
duces a strong field outside tme magnet. One especially attrac;ve oosso;itv
implicit in sucn a structure is tne measurement of the nuc!ear macner'c 'eso
nance (NMR) benavior of the region outside an oil Docre-noe since :r.s "IMR 
behavior is known to correlate with the permeaoil:y of mre mecrum :0 :-e 
flow of liquids. 

Having had one successful career as a technical e tre rereur arc c orar * 
manager. Me! Miller can nardly be described as the most -'s-averse 'rcIvcua 
one is likely to run into. True to form, some might aver. ne cec:cec :',a: 're 
benefits of creating a subsidiary in Israel. Numalog Ltd.. to taKe advantage of 
the unusual concentration of talent in the fields of magnetics r genera! arc 
NMR in particular, outweigned the problems to be anticioatec :r SDir.:rC .'.e 
effor- between two small companies remotely locatec ;rom eacr otrer 'f 

course, among the oenefits from such an arrangement were tne prosects Of 
support from BIRD and from tne various incentive programs offerec cv :"e 
Government of Israel to those who do estaolish subsidiaries nere. 

Most potential customers for sopnisticated bore-ho!e instrumenta-or - arc 
there really is no other kind that works in light of the nigriy nos::e ': 

-men: !n wnich Sucr. ns:rumentator must operate - are large ns:ze arc : ere 
fore few :r numoer To acress sucr. a customer fis:. one rec,:re. a : Cc C 
nigry ,,nowledgeaoie indivicuais. Out not a iarge one. Numar .rc.. s :.e'ecre 
small :)y clesign and not just by history. 

Even so. support of sLcr an amo:,ous oroiec: between .,,o -:ar-+5:.
oanies may oe oeemea Dy some to oe a BIRD eccenmrc::y ,ve :rr- c7: 
our assoclaton with the companies we nave seen a raw .ecru:ca cocez: C
gress '-om a computer simuia::on :o a acoratory cemorsra: or :a: 2esaces 
a oreakthrougr !r -ne !rc-s v. arc ar orcanizaz:ona, cc.ceo: . 
ooint wnere tre two comoanies are estaolisned arc eciocec :c :Ee
their roles in cormpleting Re ceveoomer" and commerc:aiz:rC : e are :c-
cen)t of :neir success. 

)IL WELL LOGGING TOOL - nuclear magnetic resonance technique 
or quantifying oil recoverability, by Numar Inc. and Numalog Ltd. 



TYPES OF AWARDS ig 

he six stories above The total budget for full-scale proj-TI	 hects. namely tne sum of rhe 

describe 	 expenses to De incurred by :ne two 
companies to bring tne prooosed proc

full-scale projects. uct(s) or process to the point of comr
mercial readiness, ranges from about $250.000 to about $3.000.000 over a 
one to three-year period, witn BIRD typically contrioutang 40% of each compa
ny s expenses. 

Buried in the text is the information that prooosais 4or .Ill-scaie orojects 
are evaluated, in confidence. oy the U.S. Nationai Bureau of Stanaarcs for 
technical content. by the Office of the Chief Scientist. Israei Ministry of Inaus
try and Trade. and by BIRD. Such projects require Boara of Governors aooro
val. an overall process which typically takes eight :o ten weeks from :ne t!ime 
aproposal isreceived. 

Also alluded to above are "pre-grant awards" and "tests of feasioility" The 
former. maximum $10.000. are made - sparingly. let !t be notea - to assist 
small companies with out-of-pocket expenses incident on proposal preparation. 
The latter. maximum $30.000 from BIRD as its 50% cost-snare. are awarded 
where basic technical or market data need to be acquirea 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 Dy tne Executive Director: Boarc 
approval isnot 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 prosoects of leading to a 
commensurate volume of saleable products. 

The mini-project, to which BIRD will contribute $75.000 or 50% of :-e 
total project cost. whichever isless. isoften the iceal vehicle for two comoaries 
to use on ajourney whose first destination iswortnwhile. but wno contemolate 
longer and more adventurous forays into innovation-lanc. 

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

by year of start, are the Min-ae Project faying salesMm-Project 

87 full-scale projects, Test of Feasibilitya Mini-Project having sales 

34 mini-projects and 14 tests . Test of Feasioility leaclng to aFull. 

of feasibility we have funded. Scale Pro,ect 

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

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


Systems VM Cryogenic Pump System • Microporous Materials

MOTOROLA INC.. IL & 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 • PHOTOCCLUSIONTM
 
ELSCINT INC.. MA & ELSCINT LTD. FARRALL INSTRUMENTS INC. NB & VISHAY INTERTECHNOLOGY INC.. PA 

e implantable Pacemakers ATLAS RESEARCHES LTD. & VISHAY ISRAEL LTD.
MENNEN MEDICAL INC.. NY & * RAYSTAR - Laser Plotter * Digital Transducers
 
OMIKRON LTD. LEO BEISER INC.. NY & CELESCO INC.. CA 8 TEDEA LTD 

• CO-OPT SCITEX CORPORATION LTD. 0 Computerized Plating System
CREATIVE OUTPUT INC.. CT & 0 Freshwater Prawn FIRST WORLD MARKETING INC.. NY 
CREATIVE OUTPUT LTD. GENERAL MILLS INC. MN & & TECHNO INSTRUMENTS LTD
Viscosity Measurement APT (ISRAEL) LTD 0 Graphic Displays
System Management Software MODGRAPH INC.. MA & LIACOM LT:
OVUTIME INC.. MA & 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 & DIXIE STEEL CO.. AL & B." T LTD
GENERAL REFRACTORIES CO.. PA 8, 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 & 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.. 
 YISSUM R&D CO
 
MA & MATMOR LTD. 
 T i.G. INC.. NY & TEK-DYN LTD. 

9 Solar Energy Station 
LUZ INTERNATIONAL LTD.. CA & 
LUZ INDUSTRIES (ISRAEL) LTD.
 
Power Concept for Cardiac
 
Imaging System
 
ELSCINT INC.. MA & ELSCINT LTD.
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1983 a High-Capacity Fertilizer Pump m Remote Alarm System 
Long Shelf-Life Tomato HAYS EQUIPMENT CO.. GA & SCITEQ ELECTRONICS INC., CA & 
LSL INC.. CA & HAZERA SEEDS LTD. T.M.B. LTD. XANADU LTD. 

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

' 	 CAD-CAM 'or 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 a Multiplexer System MS & IGS LTD.
 
-IFE TECHNOLOGIES INC.. OH & FIBRONICS INTERNATIONAL INC.. MA Novel Diamond-Tipped Drills
 
RAMOT '_T & FIBRONICS LTD. ISCAR METALS INC.. NJ &
 

* Intelligent Bedside Patient Gatekeeper Kitting DEGANIA DIAMONDS LTD. 
Monitor INDATA CORPORATION. MA & n Programmable Counter/Timer 
MENNEN MEDICAL !NC . & LOGISTICA SYSTEMS & KEITHLEY INSTRUMENTS INC.. OH & 

MENNEN MEDICAL LTD. COMPUTERS LTD. 	 TABOR LTD. 
0 	Computerized Center Pivot s Credit Card-Operated 

Irrigation UNIQUE INFORMATION SYS. INC.. IL & Taximeter 
MC,=PCLA C&E tiC . L & MASHOV LTD. GENERAL BEARING CORPORATION. 
O 7.RCL ISRAEL Tr # AA GAGE INC.. MI & M.L.I. (IL) LTD. NY & MIDDLE EAST ELECTRONICS 

Robotic Devices LTD. 
DESIGNATRONICS INC.. NY & a Robotks Audio-Visual 
!MCO LTD 1984 Program, 

9 	Data Collection Factory MICROSTAR Data and Audio PREP INC.. NJ & 
Management System Switch ESHED ROBOTEC LTD. 
:EO;SiCr S'STEMS INC. ! a COMCENTER CORPORATION. CA & w INTERTEST PL/I for 

.... ,-- KOLNET SYSTEMS LTD !r3M/CICS Systems 
- Polymeric Heart Valve ON LINE SOFTWARE INTERNATIONAL. 

High-Speed Image Processor Prosthesis NJ & SEMECH TSS LTD. 
NT. -. 3.AOC NC - ABIOMED INC.. MA & @ Low-Capacity Fertilizer PumpSYSTEMS . :A 

7CO_ C3MPYTERS) _7D OMIKRON SCIENTIFIC LTD PLANT FOOD SYSTEMS INC.. FL 

o 	 UNISON * VLSI Fast Fourier Transform T M.B. LTD. 
,,	 ,.AP-, '., T -7 SYSTEMS ZORAN CORPORATION. CA & m APTOOLS for COBOL 

SYS. INC.,ZORAN MICROELECTRONICS LTD. MITCHELL MANAGEMENT 
a Lomponents for Irrigation * Video MappingPRCEPTRONICS Systems MA &MILAN SOFTWARE INDUSTRIESINC. CA & 

Systems EC N C. (1976) LTD.
 
,E= - E ,C;iEERING INC . CA & SIMTECH LTD


"'-D -" 	 EB-2000 - Computerized 
.... 	 CpORMAT "B0 SYSTEMS INC.. MA & 

* Superfinisher Machine Tools Teaching System ORBOT SYSTEMS LTD. 
_2!TECHNOVATE INC.. FL & OHIO MEDICAL INC.. WI & SRD LTD. 

DEGEM SYSTEMS LTD. * ANIMED INC.. NY & TEVA LTD.:LADOT EIN HARODProfilometer Vetalpha as a Milk FeverProfilmeterPreventati ie
 
AA GAGE INC.. MI & M.L.I. (IL) LTD. PrevE NYati%e
• 	 Pik, PaletiingANIMED INC.. NY & TEVA LTD.Pace& 
Pick, Place & Palletizing 0 KEREN - A Management
 
UNIMATION/ESTINGHOUSE 
 INC.. CT System for Printing

POLYCHROME CORPORATION. NY &
 
& ROBOMATIX LTD, ARIELI LTD.
 

0 	 Data-Over-Voice Modems 
ADC TELECOMMUNICATIONS INC., MN 
& RAD DATA COMMUNICATIONS LTD. 
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Adaptors for ILAN u Polarographic Analyzer 
Novel Herbicides FIBRONICS INTERNATIONAL INC.. MA EG&G PRINCETON APPLIED 
FMC CORPORATION. NJ & & FIBRONICS LTD. RESEARCH. NJ & JORDAN VALLEY 
LUXEMBOURG CHEMICALS LTD. 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. 	 G 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 u 3-D Vision System 
PARA RESEARCH INC., MA a 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.B.S. (U.S.A.). NY & TADIRAN LTD. 
GBI INTERNATIONAL INC.. NY & Solid Modeling CAD/CAM m Computer Greeting Cards 
PLADOT EIN HAROD System JUST FOR YOU INC.. CA a L.K.P. LTD. 
Inspection System for PC CROMEMCO INC.. CA & 
Boards MICROCAD LTD. * SIGHT & SOUND INC.. WI & 
PRECISION CIRCUITS INC., NJ a 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.
 

|flu 
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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 & 0 Stand-Alone Motion GENERAL TELECOMPUTER CORP.. FL 
EDUNETICS LTD. Controller & TELECOMPUTER CORP. LTD. 
Industrial CO2 Laser GALIL MOTION CONTROL INC. CA & Computerized Radio
 
C-E INDUSTRIAL LASERS INC.. MA & 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 TECHNOLOGY 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. 
SC;TEX 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. n 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 (!SRAEL) LTD. Local Gateway Test Kit 
Kit for Blood Platelet Communications System CLONETICS CORPORATION. CO & 
Function ADACOM CORPORATION. KS & ORGENICS LTD. 
'CCUJPATE CHEMICAL & RAMIR TECHNOLOGIES LTD. u Hotel Room Electronic 
SCIENTIFIC CORP. NY a INT'L Civil Rubidium Standards* Locking Device 

-IC-ECHNOLOCi LTD FREQUENCY ELECTRONICS INC.. NY PDQ INDUSTRIES INC.. PA & 
Insurance Claims & TIME AND FREQUENCY LTD. SELRON LTD. 
Administrative System Electromyography (EMG) w Poultry House Computerized 
POLCY MGMT SYSTEMS CORP.. TX System" Climate Control 
3 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 8 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. 
NUMAP CORPORATION. PA & - DCL-64 Software for Gould 
NUMALOG LTD. Environment 

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

0 	 ELECTRO-CATHETER CORP.. NJ & 
*Approved 	 VASAC MEDICAL LTD. 
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)IRD derives its -primary income T eoriginal encowment yieics ar
-Tterly divicencs to the Founcator atJ.J 	 from an original endowment rates mat were 4ixeci ,n1975. Theaac,
oona eclaowment now yielas semianof $60,000,000 and, as of nual dviclenas at aDasic rate of 85%November 1, 1984, from an oa. This rate croos :o75% oa fLIBO 
crops Delow 6.5%: t increases :o 9.5%

additional endowment of a:f LIBOR exceecs 0.5 T:,& 5,'$50000,000, the total of ,ry ncome or 	K 1986 0c:o,e,
$0 t e t 1985 - SeotemDer 30. 1986 .vi; :)e$110,000,000 having been aDou" S7.630,000. c07. ,:'r 

.3,230.000 anc 54.400.000 4-or :econtributed equally by the or:ginal ac accitional encowme.s. 

governments of Israel and e cie . avaiiaie :o :!e Fcr

the United States. avon for ',ves:tmer !nDroiecs co
orse orirary income iess aoout 5% or 
ooerating exoenses. cius royalties from 

success5ui projects. On projects :n',t;atec more :nar acout tree years ago. :ne 
maximum amoun of royamties cue 4cm any Droiect ,.vas -rhe amour., of :ne 
grant. in constarn collars Since ner. :7e ma7xmum nas Deen increased !o 
150% of :)e grant, also in constant collars. 

The table Delow snows tne face va: je of c7anz contrac:s. of ac:uai casr, 
disDursements for FY 1979 - 1986, not InclucIrg ungirg to comoletion of any
multiyear projects. anc of royalties -eceivea or cue. (FY 1986 figures are actual 
.o June 30. 1986 Dius es:tmates or trE oalance of :-e fiscal year 

FOR THE GRANT 	 GRANT ROALTN
 
FISCAL CONTRACTS PAYMENTS REPAYMENTS 
YEAR FOR YEAR CUMULATIVE FOR YEAR CUMULATI\,E FOR 'EAR CUMJLATI'vE 

'979 S 313 '33 300
 

13w 5 253 5463
 
.9153 12' 
 64CA 244
 

1982 53 .14 2962 28
9.l"a %Z 

193 55801 '5 249 4223 " "50 54
 
'94 54976 20225 4588 038 20, :Z5 
9e5 S' 86 2311 6607 645 38 91 

'986 57300 34 61:10. 295"60 
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ITOPI 

NOVEL PHOTORESISTS- by MacDermid Israel Ltd 
and MacDermid Inc. 

IMIDDLEI 
VSP 161 - A Fast Fourier Transform VLS!. 
by Zoran Corporation and Zoran Microelectronics Ltd 

IBOTTOMI
 
AUTOMATIC WAFER DICING SYSTEM - by Kulso Lcd.
 
and Kuli,-^e & Sofia Industries Inc.
 

Designed by David Margolin, Produced by Duographix Ltd. Tel Aviv 
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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 su)port 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 scoope 

of Foundation suoport 
The endowment has since been increased by S50,000,000 ($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 Drovide a 
mechanism whereby funds originating from government sources are channelled 
directly into companies within the industrial sectors of the two countries to stimulate 
the joint creation and commercialization of innovative technical inondefense) oroducts 
ano orocesses from wnich Doth countrnes can derive Iragmatic economic Denefit 

As iscdescrioed in detail below the basic mode of operation of the Foundation Is 
coinvestment with U S cornoany-lsraeli company teams in joint projects which nave 
nign commercial ootential 

As Drovided by the Agreement establishing the Foundation iAPoenoix Al BIRD is 
operated by an Executive -;rector ano a small staff neadduartered in Israel The 
Director reports to a Board of Governors comprising three ex officio senior 
government officials from each country 

While this Handbook purports to contain all of the information necessary for 
prosoective aPlicants the entire BIRD concept is sufficiently unusual that a 
;ace-to.Face meeting with our staff in Israel or witi our colleagues 0 the Israel 
investment Authority in the U 5 is recommended as a precursor to any formal 
a ocation 

"he BIRD staff accepts Nlth pleasure its resPonsibility to aid aDplicants in all 
onases of auaitfication for support We will assist in icdentifying and contacting 
or.ospec:,ve project 2artners and should they so desire we will work with applicants in 
formuiat.ng orcz'osals so as to minimize the cnances that meritorious projects fail to 
oe recognized as such 

BIRD activities are descriped in annual status reports availaple on recluest As the 
latest recort portrays tnerE are many Projects. acout 25% of them already enjoying 
commercial success, ano a wide range of participating companies For the latter 
acparentlv the effort of grapoling witn our modest formalities was deemed a 
wortrwnie investment to join mhe ourgeoning group of successful u S -Israel company 
teams 

II. PRINCIPLES OF OPERATION 
Anv :;air cf operat:rg companies, one each From Israel and the u S may submit a 
proposa ousiness Dian For joint deveiloment an commercalization of any 
ncdoefese innovative tecnnoiogy-oased oroduct or process that nas :ne potential of 

/,edcing rewards commensurate with the Investment ano risks 
,.urer conditio s of confidentiality (see Acoendix S For a ypical Confileetiai 

.iscosure Agreement, tre proposal is evaluated ov "ne Office of the Chie; Scient,:st 
Mins:", of 'nruStrv and Commerce !srae ov t'e S, National Bureau of Standards 
vvas-'gtor : C and py the BIRD staff The Executive Director t"ner suomits Is 
stoec :-c e commenaations to the Board of Covernors Aitnough tne Board tvoicaliv 
cor',veres semiannually proposals are weicomed evaiuated ano ac:e oon rapidlv 
tnroughout t-e year 

' e recnnical proposal and Pusiness pian prepared ,r ac:or.ance .vtn :re 
guldea 	 es n , oe;cw are convincing in tne context -f the croposirrg team BIRD will 

50 each of ofsnare K:vcaiivi:th the oartners in thre total :osl oringing the 
Dr:posed product or proces; to the point of commercial readiness A current limitation 
' croec: size is that this total cost not exceed 5800 000 per year for a maximum of 
three years As a guide to potential proposers, we note that tne average total project 
cost nas been about Si 000.000 over a two-year period with BIRD contributing about 
$500 000 

In addition tO purdened direct labor ana materials the budget may include 
consulting services. subcontracts, premarketing expenses, necessary travel outlays to 
meet regulatory recuiremer ts, special equipment. etc . Put not standard ecuipment 
ano facilities which Practitioners of the relevant technologies 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 extent 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 isentered into by the proposing partners and tne 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 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 

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 --onomies of israel and 
'he United States. 

- oe proposed by aUS company-Israeli company team. e., ,nember of which has 
a critical role and capapility 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 $800,0OO per year for not more than 
three years

An important general criterion is that the proposing partners have. 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 opp'ortunities Oualified aolicants. 
one from eac , country, should apply as a team on tr,, oasis of an agreement that 
permits them to obligate themselves singly and jointly in a contract with the
Foundation for that project Companies based eitner in israel or the U S 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 ,ointly with such subsidiaries or affiliates orovided there is :lear 
evidence that the project will indeed be a joint effort and that there will De active 
participation by both entities (TO oualify. companies must present satisfactory
evidence of ownership or control by nationals of the United States or Israel i 

We recognize that promising innovations freduently originate with indlividuals 
small groucs or start-up companies that may have difficulty in meeting all of these 
criteria Picase be assured that we will exert our best efforts to assist such 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 
cos-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 Israeli, the contribution of the other partner may emphasize marketing, and 
hence detailed product specification, sales and service Manufacturing may be by either 
or both partners or by subcontractors Institutions or nonmanufacturing companies 
may act as subcontractors in the R&D or testing phases of the project 

For many Israeli companies, a qualified U.S corporate participant to assist in 
specific product definition, in narhering 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 U S companies, the prospects exist for adding to product lines by gaining access 
to Israeli-generated concepts and products without the need for niring new specialists
An additional incentive is that products manufactured largely in Israel Qualify for 
duty-free entry into E E C countries 

Since BIRD is noth by name and nature an entity whose raison d etre is mutual 
benefit through cooperation proposals must be explicit in defining the activities in 
which each partner will engage and the rationale for the proposed division of tasks 

III. BIRD AWARDS
 
A FULL-SCALE PROJECTS
 
Projects wnose total cost exceeds $100000 reauire approval by the Board of 
Governors On aDproval, a one-year Cooperation and Project Funding Agreement
fApendix C) is entered into by the proposing partners and the Foundation The 
Agreement describes the work clan. the oroject budget, the Payments due the 
proposer the repavments clue the Foundation from sales or other income resulting 
from the Project. the reporting reQuirements. etc 

Where the oroject, as originally prooosed, reouires more than one year for 
completion BIRD will view favorably a recuest for a second land, wnere appicaole. a 
third) year Agreement. subject to healthy progress and to a continuing good market 
orognosis for the oroduct ior orocessi 

To ensure that any project that is to be continued from one year to another 
does so without interruption, the following steos are necessary a) during the tenth or
eleventh montn of the year in Question, a project review meeting be held with the 
Foundation staff 0i the companies submit a budget and a work plan for the following 
year, which submittals will oecome 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 (in U S dollarsl. connoting that the recipients agree to 
make payments to the Foundation as a negotiated percentage of revenues 
eventuating from the project, as described in Appendix C and up to the limit therein 
stated - no revenues, no payments 

The BIRD grant is typically made in three installments. as follows on execution of 
the Cooperation and Project Funding Agreement - an initial payment of up to 40% of 
the Conditional Crant, on receipt ard itimelyl approval of the semiannual technical and 
fiscal reports from both companies iprepared according to Appendix Ei - a second 
payment of jo to 400% on receipt and approval of annual ifinal) technical and fiscal 
reports - t"e calance due -urther details of the pavment schedule are spelled out in 
Appenaix C 

B MINI-PROJECTS 
Projects *Nnose total cost to the two Proposing :ompanies is S100.000 or less and 
wncse ouraton is one year or less ao nct recuire Board of Governors approval Each 
year the Executive Director may make a numper of awards of up to $50.000 per
mini-nroject as a 50% cost-share contribution Proposals for such mini-projects should 
oe oreoared witil the guidelines in iv in mind but need only be as extensive as is 
:onsistent Nith clarity Every such project approved by the Executive Director will be
subject to the execution of a Cooperation and Project Funding Agreement (Appendix
C)
 

C PROPOSAL PREPARATION AWARDS 
When two potential partners are confronted with considerable expense in preparing a 
proposal because of the need to visit each other specifically in that context, or 
oecause a preliminary 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 a Quality likely to be approved by the Board Such awards, however, 
are made sparingly, they are intended specifically to assist small companies for whom
proposal preparation costs are burdensome (A typical Proposal Preparation Award 
Agreement is included as Appendix D 11 
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: a ,r-.ec!Awaro aooicatlOns will ce ,onsioerec onv 'f oorr Dotentai oartrners 
evioence of tner nterest in coooerating noer Bl;PC 

are oentf.fe ana furnish 
De in tne Form of a etter orooosai wficr aescr'oesSoOnSOrSnliD The aoDlcaton shOulO 

-ie oartners ano 
tne general nature of tne crooosea oroject anG :ne intencec roles of 

An ,temze,.inces an est!mate .r the cost and iuratior of the -iscae proect 

Dudget for the oruocsa' reoaration actvrr must aiso oe 'ncluaea 

D TEST OF rEASIBILITY PROJECTS 
in cases wnere oreiimlnarv investigations are recluirer t7 determine tre !ec-nrcai 
feasDotv or market acteotaDoity of a new orcouct or orocess conceot tre Pounoa: Cr 

to 525 00C as its 50^- share of carrying out the ;easioi"tv tests Suc"ma grarnt o 
awards are mace on ne uncerstanaing tnat a formai oronosai For a 1ui,-s-aie oroject 

will ce suomitted ov the reCoients for consceraton cv tme Board 'f t,)e easio,,,t, 
results are cositive (A ty-ICal -easciit' est ano roDosal -reoarat'or Aoree-"ent S 
incuoeo as Acoenoix : 2 

Aoclications for test of ;easioi'lt', awards wjich must ce suomittec ;oint'v cv :ne 
2roject oartners snould nciuue cre F utcl:ear oesCotonS of the folow'rg 

:ne comoanes 

te innovation ano *:s commerciai orosoects 
- :ne nature of tne reauirement ;or a :easictv test 

tne aetails anc ,urator c, te orcooseo exoermentai crogram r CI.odg 

temrizea ouaget 

an estimate of -.he :St ano duraticn Dola Iuil-scaie oroject :o ceveloc te 
innovation to tne oont of commercial reaciness 
Should the ;easiiltv e4;ort eac to a BlPD-suDoorteo rull-scaie Cocect te 

amount awarded on te test ol ;eas~ltv oroject .vill ce aloed to "re Conoit'onai 

:rant for ourDoses of payments flue tne Pounoatn 

IV. THE PROPOSAL 

Before a formal orooosal s suomitted there will tyvocalv nave Deen a numDer 2f 
of mne orooosingolscussions witn BIRD staff ano visits ov tne latter to either or Doth 

,mortant tnntie galneocomoanes iowevermoressions from tnese contacts are 

t"e ast analvsis tre Fcrmal evaiuatons an te Boar- s oecsons must oe casec sve

or tme ,rooosal as s.cmtteo 

The ;Cliowlng ormat shCuic ne used n crecaring orooosais 

PROPOSAL FORMAT 

A COVER PACE sr-ec,rmen attacreoi 

B ABSTRACT suggest 25-500 wcrns 
-e acstract snOulo summar ze 

-te soecfic oujectves of tne Droje-t 

te :ommercial value of the oroOcseo oroCuCt r orocess 
te a caoilities and recoros of performarce of tre comoanies in related areas 

C THE INNOVATION 
Tmis section should acdress tne Following 

- wnat is the ,oea' A Dief oescriotion with no jargon 
- now are things in this area cone toav' What are the limitations of :urent 

oractice7
 

what is unicue about this oroduct and why 0O You believe it will De successful,
-
- now much will it cost and now long will it take to develoD the oroduCt to the 

Doint of commercial readiness' 
- what is the patent situation, including oackground oatents and the Dotential for 

new ciatents7 Are there any ooligations to other agencies who nave suooorted 

any Dart of the innovation cevelooment' 

7 
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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 proposal 
with respect to technical feasibility arc the quality of effort that will be aDihed 
Ac:oraingly this section must describe the specific work that is proposed to acnieve 
the objectives of tne program 

The presentation should De organized under the headings Analysis of the 
Problem and 'Proposed Approacn 

a Analysis of the Problem 
The purpose here is to estaOish a crediole oasis for the proposed program its 
objectives should be analyzed in the context of the state of tne art. with the 
intent of defining specific problem areas Considerations include 

i 	 Definition of the reduired properties and Functions of the end item 
for use in the service environment 

III) 	 The achievements necessary to accomplish tht objectives 

(II) 	 Availability of suitaple techniues or recuirements 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 

i) 	 A general plan of the proposed effort 
III) 	 For each task, the objective and the specific approaLh proposed 

should oe clearly described, with Supiorting data where appropriate 
Since the final objective is a product or process, tasks addressed 
Should include prototvying, pilot production techniues or equipment. 
testing and evaluation, etc 

E PROGRAM PLAN 
A chronological schedule of program activities should be presented in graphical 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-snare a major 
portion of an R&D project would do so only on the oasis of a market analysis and 
projecton 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 oredcictions of future markets 
and possible competition for any new product or process we need to be persuaded
that the companies have made a thorough analysis of thF market prognosis Such an 
analysis will typically include the following 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 7 

- what is a reasonable projection of the rate of growth of sales of the product or 
process 7 What is the basis for this projection? 

- what barriers. e g regulatory, might be encountered) 

8 



- 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 out 
occasionally highly rewarding undertaking wnose prospects of success can De 
immeasurably improved Dy acute, objective and early consideration of the market 
arena 

o COMMERCIALIZATION - PLANS AND PROSPECTS 
It is ODviOuSiv of oenefit to those faced with investment decisions regarding new 
tecnnologv !4 a single index can oe derived which rovides a 'figure of merit for 
dec:oing on a Darticular investment, or for choosing from amongst various alternatives 

For our purpose we wisn to know now the companies nave analyzed the financial 
exposure and potential return that tney excect from tne proposed project What is the 
estimated investment cash flow and the projected earnings cash flow7 Can the 
companies reasonaolv cope with the peak and aggregate investments that commercial 
success will entail' To wnat extent will oartial achievement of sales goals be adeouate 
to merit the initial investment' 

A preliminary financial analysis which indlicates the potential gain from successful 
Implementation of the proosea project can oe made using the technique illustrated in 
the addendum to tns Part IV This procedure or any other approach which has. at a 
minimum. the ouantities identified thereir is acceptable 

Civen an encouraging prognosis for mne project it remains to plan and implement 
the commercial program Some of the Questions which should De 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 Doti companies currently have a suitable sales and service network. 

or does this need to be created aD initio? 
- to what extent are the necessary resources for commercialization available within 

the companies' 
- if additional resour:es will oe recuired now is it proposed to acauire them' 

H COOPERATION AND BENEFITS 
The proposed divisior of tasks petween trie two companies presumably will nave peen 
discussed in earlier sect:ons Please summarize nere the mode and extent Of 
cooperative activity tnat s envisaged 

Key to BIRD s part,c:oation in a program is me clear expectation of mutual 
benefts An important factor in evaluating the proposal therefore will oe the extent 
to wnich commerc;alization of the innovation will aid ootn Israei and the US ir :ne 
form of new export markets new empIcyment oDocrtunities new capital formation 
productivity improvements etc 

Please discuss these issues in the context of tne agreement between the 
companies with respect to their agreed-upon roles in the commercialization process 

I 	ORGANIZATION AND MANAGEMENT PLAN 
This section snould 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. imolementation 
to design specifications on time and within budget 

Provide an organization chart for the program and indicate 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 
innovations is the people and the companies involved Please provide information 
about each of tre companies, including the following 
- record of performance in similar or related undertakings, 
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- degree to wnicn the orooosed project can oe adsorbed into the existing 
structure of tme company 

- relationsnip of tie croposed Project to other comoany Projects that receive 
support from ousiade agencies 

- Financial information wnicn Cemonstrates tnat the companies car not -nl 
Controcute tneir snare of the project cos" cut nave resources avaiiacie 4or -e 
c.mmer:;aIiazion onase tFor ouDimc companies Annual Reports wiil serve n *ieu 
of sDec,ailv orepared information, 
resumes of key personnel 

any additional information felt to oe germane inclucling. 'or example product 
orocnures. expressions of interest DV potential customers in he products , 
processes to oe developed etc 

K PROJECT BIJDCFT 
Separate Pudgets snould De oresenteo for eacn coripany s activities :or eacr, ,ear
Ire .roject as croposec The oucgets For the first year snoulIC e as detailec as 
possipie. u-ng the attacned formac Budgets presented for a seconc or :nirc /ear 
SnCui incluoe a ciear statement of what inflation factors if any nave peen incluoed 

Only trose onases of the Project up tO. Put not includling actual producTon anc 
saies snould oe incluaed in the Pudgets 

_"/
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PROPOSAL
 

(Specimen Cover Sheet) 

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

FROM: 	 Israeli Company, Address 

U S Company, Address 

TITLE: 

PROJECT BUDGET: 

YEAR 1 YEAR 2 YEAR 3 TOTAL 

Project Cost 

Grant ReQuest
 

SUBMITTED BY: 
Israeli Company officer (signature) 

U S Company officer 	 isignature) 

DATE SUBMITTED: 

PREFERRED DATE FOR PROJECT FUNDING: 

Please do not reauest a start date which is less than three months from the date
 

of submission of the Proposal.
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PROJECT BUDGET FORMAT" 

Cross Annual % on Proj Cost to Proj Totals
Salary (inc 
Social Benefits)

DIRECT LABOR lDv caregoryi
 
Emoloyee 1
 
Emoloyee 2 etc
 

Overread 1O Hi at 25:,, 	 SA
S25ATotal Direct Labor - 0 H 

51 25A 

1I. 	EQUIPMENT"
item 1
 
item 2.etc
 

Ill. 	 EXPENDABLE MATERIALS 56
 
& SUPPLIES
 
Major items 1,2. etc
 
General
 

,
IV. 	 TRAVEL SC 
Foreign
 
Domestic
 

V. 	 DATA PROCESSING COSTS SID 
_D
 

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)at 5%,2 $ 0ST
PPOJECT BUDGET 


S1 05T
Projected expenditure. first 6 mo S 	 X
Projected expenoiture, second 6 mo 

S1 05T.X 

NOTES: 
{1) 	Seoarate Budget for each company and each year(2) 	0 H and G&A includes all indirect costs and services, including


secretarial, rent. utilities. etc
(3) 	Special equipment necessary for the project. Purchase of standard 
catalog equipment requires special justification(4) 	Foreign travel budget should specify number of trips, destinations,
 
purpose. etc
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ADDENDUM - CASH FLOW ANALYSIS 
The cash I'Ow ana'vsis aescr:oed oeiow isoasea on INNnVATION Motion 
;osenau jr C 1982 cv _fetme Learning Duoitcations Belmon: California 94002 a 
division of waswor - rc ;eornteo Dv cermiSSiOn of rhe Duciisner 

-he ten-year oe, 0.used :nthe charts oelow iscosen to cover rhe deveiccrer, 
onase anc sates gr',....a cea-o iO'loec cVa ro': ,n sales as "he crcuD'e 

ocsolescent 
.s-oor:art "-at c .-vnoie ife-.:vcie Period of the Procuct De consogerec snce 

*me ... . r-a Inrie asi vear ILtne '3,s se. r.:*alc.:a n,,.ou.i. 'e venture an 
c'- "a ;a:e ; . - ,'caon of "'e cerioc can eac c ;u ce m,sieac. 'e.. 

_NE " Ccmcanv sa s - Drecare using etier tne value oinew rc u-, Dr 2r-,c-s5 
nsucsc'tt;,or :., zrosDectve :Jstomers the Vou e o . r- . 

market snare nutiem cv market size or numoer of jr,!,suuiD 't c 
seing or,ce oer init Basec on market study researcr and exerie'ce 

NJE 2 %anufactr -g - s. Drepare -sing ermer !no nS :o v'Varr 
crocesses, -he :eve:omet costs multilieo Cv an eyCer enceo-casec 
-ark.- 'accc r :r a jetaieo creakcown and manufaccur.ng csan : may ce 
e,Ff- : se an Dr:er : smuiaton -Fthe orcer rate s "c, .ni~r-

LNE 3 Deve'ocme"t E.ienses - :crue ceveiooment anc star,.uc exoenses 
r
Es: - a:es 	 z":. Ce cased ether -. a comoarson ,t si-,iar 

eeco_-,- or a crcouct crocess) oeveccmen,,eaiec Diar 
orcrnge,-c -'grc useC'.l De nciudea 

-iNE 4 icera :;2 Oepse -Dregare sing nistorical ratios or cocaiiec: cerat,;g 
:cans ,' _ orocess, seiling :os:s, crco.c: Continuing R&D acverising 
e are :',-,a, aemerts enerai and Administrative exoe"se sncuc ce 

LINE 5 	 Caoitai Eicenoitures - Preoare using detailed pans or orior exoeriece 
Transoortation ano installation exoenses should oe includec t' aocicacle 
as Neil as contingency 

CALCULATIONS 
NE ecrec a ce , a variety of ways 	 s_at. cone Shown in tne c-'ar, A 

cer:en: 2; "ie :tai accumulated caDitai expenditure Line ;,trrcugr :,e 
,,ear n c'e oecrecatioro s calculated cecre. at.:o.r snv'c Straigntine 
--ere 'a use-ui acoroximatio r anc other deorecaton method ;sea "v vour 
:cmoanv e g surrof.tnre-vears-igitsi may ce SuDStttumec ;' a -vear 

2 o r -.-Ir S-vear ife A-0 125 etc 
L!NE 7 rss P'c'- EOuals Lne Iminus Lne 2 
L'NE 2 	 2eore ax ncome - Eouals uine 7 minus Line 3 minus Line 4 mihus ne 

'E - . e ax - Ecuas 9 cercent vour company sactuai tax 'ate, mui.ceo 
oV ine 2 

":NE 'C Net income - Eauals Line 8 minus Line 9 
L,%,E ' OOerating Cast Piow - Eauais Line 6 olus Line 10 
.jE 2 Ncrking Caoital increases - Eauals C percent of the difference cerwee, 

the current Year s sales and the orior year s sales C' cercent is an 
aDDroximaton of the working caDlital increase recuired to fund inventories 
and recevacies attendant on growing sales A useful acDroximation s 30 
percent tne range 25"35 percent covers most of the cases althOugn :nere 
will ce excentions esoeciallv for significant materials costs use Your 
excerience 	 case or a detailed Dlan for the product icrocess) including 
carrying times and costs Note that this line is zero if sales do not increase. 
and it is negative when sales decline 

LINE 13 	 Total Cash Plow - Eguals Line 11 minus Line 5 minus Line 12. in all cut tne 
last year in the last year the same formula is used out also the sum of 
Line 12 in all years uD to and including the last year is added This has the 
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e;fec: f iauidating the venture inthe last year ano selling cff ail :ne 
assets on the ooKs 

ONE ',4 Cumulative Cash rIOw - Eauais the sum of Line 13 cumulatively :c cate !r 
tne e 'v years of tne oroject tnis will ce negative -he vear r Nnn. 
tur'.; uesitlve raicares tne oavcaCk oerioo in years 

:NE " ,scou-zeo Casn -low - Peouires multiolcatlor, o -ie:Isccur: actor c',v
t"e t:ai casn 'ow of Line 13 ;or eacn year iegg5csuntfor a ;actor o# 
25 percent Line 13 in year 1 is multiolie DV 1 00 .,ne '3 r iear 2 s 
mult cieQ Cv 0 80 Line 13 inyear 3 is multoliec -ne Sumv 0 64 etc_ rr: 
t'ese m,:t:ohec numCers isthen acace uc 3t the extreme ,grt to cecome 
:,e Cr"uiatlve DiScountec Cash c-Iow Fc" tnat oiscount cercent ais: 
.n.owr as tne Net Present ,,aiue at that Oiscount oerelt :-Iease Se t-e 
isc~unt percent Inat smost aioicaole to your company ;n determning 

tzre Net Present value 

INTERNAL RATE OF RETURN
"C '-e"., a: :?a,a, e et;-. Pr s ne discount -er:e,'- a, -'- :-e 'e: 

' ese- .alue s eoua- : ze-: "s use the graor :r, cace 
,:e'c ate Cet.,.ee" .ro a&ues :S liscount )er:e'- t:3 es: 'ate -at.e 

;"e os:oun. cer-er, at Anic" tne Net Present val.e ! esuai tc :e
c ere ., ecessar,, ::n anc )egat:ve .- t'e ' et to a :osit,ve a vaiue 
ZCSC"t.a'e c;.t .n:-e grach wr'a arc:ate o-:or. an .nese an 
ne':e:tt es:"ate -e iPe '- gererai t ts oest to star: dt" te_ 
ce':" on~e :,- :er-r me ,,lr ,,ications '-e t e ultlrg let crese": 
.3.'e s "ega-ve me "ext C zu: ",at srculO ce- . seo s tee'cent 
:e:tr !r, , e 25 perce"t value s cosit ve -.e C er -en.. ne 
.o ce use- "ext -rereaf:-er o)ne t.o 'or eor iiscc.un -e'cets ar 

c se.: m.r.- e tne estimate of P r'-e tne -i C ...ere e:.irec 
4or tne :aiculat.on nave oee- generate it's straigntxci vc, to assess :"e 
e;fe.-t :r tile . o :narges sucn as a Slower faster rate .ofgrow:'- o' 
sa,es igner lower, manufacturing costs etc T-e se of 5uc so-aiec: 
Se,-stvtv Anaiyss's iery revealng A2.encourage vou to use 
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CASH FLOW - SAMPLE CALCULATION
 

(Smillionsi 
YEAR (N) 

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

CO.MPANY SALES ESTIMATE 1 2 5 4 35 2 

2 MANUFACTURINC COIT ESTIMATE 0.2 '6 24 2 4 2 1 4 28 

5 :EvE-OPMENT EXPENSE ESTIMATE 04 04 0 5 

4 OPERATINC EXPENSE ESTIMATE - 0 2 5D 11 '8 ' '05 '6 

5 APITAL EXPENDITURE ESTIMATE 06 06 - -

N 
6 DEPRECIATION 5 0 12 024 024 0 24 024 12 -12 

26 2 36 2 

S 

7 :ROSS PIOIT 1-2 0 ' 3 3 2 

1052' ,064, 10,44 05 , 96 1'68 '8 5 '05 06 

9 INCOME TAX 0SE," ) 78 09 .'S 253 0. 

,C NEr :NCOME 8.9 ;0S21'0641 iC441 25' 096 29 29 D75 0252 05 

'I OPERATiNC CASH ;L0W 6-10 041 1041 02) 075 '2 '02 9 275 252 23 

3 9ErORE TAX 'NCOME 7.5..6 

'2 WORKING CAPITAL 0 3xlN.1N.1h! - 3 045 045 06 0 05, 045) 045, 

INCREASES
 

13 'OTAL CASH ;LOW 11.5.12 '1 '001 05 03 275 D242 2" 097 355 

PAYBACK
 

N 
110 201 251 (2 2) 1451 11051 :0 13)092 189 324'4 CJMULATIVE CASH ;'L0W :' 

"
 
* :"'e a, ,mes :a,,eoove,": I ,ealsn!o0 t 
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15 DISCOUNTED CASH FLOW (DCF) & NET PRESENT VALUE INPV)
 

YEAR 1 2 3 4 5 6 7 8 9 10
 

DISCOUNT DISCOUNT 
 FACTOR IDF) 	 CUMULATIVE DCF 
PERCENT 
 = NPV =
 

(LINE 13) x DF 
DF 00 091 083 075 068 062 056 051 047 042 

E:X*10) t091; 1042) 023 C51 026 050 054 046 057 C74 

, 100 087 076 066 057 050 043 0 38 033 -2 

Ex (10) 087) 1038) 020 043 021 039 040 032 038 008 

20C: DF 100 083 069 058 048 040 033 028 023 019 

EX (10) (083) 1035) 017 036 017 030 029 022 026 t041 

25:,- OF 100 080 064 051 041 033 026 021 017 013
 

EX ,10) oBO) t032) ,05 031 014 023 
 022 016 018 t0731 

30- Dr 100 077 059 046 035 027 021 016 012 009 

EX
 

[F35 	 O 100 0 7 055 041 030 022 017 012 009 007 

EX
 

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

EX 

'EX - Samoe :alcutaton 

INTERNAL 	 RATE OF RETURNA 

0O75 

o 
=2 3~50 

"I 0 25 

> 	 CISCOUNT 
1,- -40- ---2 PERCENT
 
UJI 

a.-- - 025 

In this example. wI
the payack period z -	 -0 50 
is eight Years and
 
tne IRR is
 
approximately 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 ESTABLISHING 
THE iSRAEL-iNITED STATES BINATIONAL INDUSTRIAL RESEARCH 

AND DEVELOPMENT FOUNDATION 

The Government of israel and the Government of the United States of America. 
Recalling the clos2. ties in scientific and technological cooperatioi; which have 

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

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

industrial researct, and development will strengthen the bonds of frienc.ship and 
understanding between their peoples and advance the state of industrial research and 
developmert to the benefit of both countries, and 

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

Have agreed as follows 
Article i 

ESTABLISHMENT 
A There ishereby established the 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 i 
OBJECTIVE 

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

Article it/ 

SCOPE OF COOPERATION 
The scope of industrial research and development activities which the Foundation may 
promote and Support snail inciude all applied science activities in the process through
wnicn an :nnovation becomes a commercial product, including, but not limited to, 
rroduct engineering ano manufactu -nq start u , 

Ar''e 	'V 

POWERS OF THE FOUNDATION 
Tne Foundation snail be a Ilgal entity and shall have all powers necessary to carry out 
its oojective, including, but not limited to, the power to 

(1) 	 promote and support, by funding or otherwise, joint industrial research and 
development projects, hereinafter called 'projects", 

(2) make loans and grants,
 
(31 enter into contracts,
 
141 provide services.
 
15) 	 accuire, 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
 
18) employ personnel
 

Article V 
BOARD OF GOVERNORS 

A A Board of Governors, hereinafter called the "Board", shall be the governing 
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B 

C 

D 

B 

C 

Odvci of the Foundation and snail be resoonsiDle for determining thePounoation S orogram including the fields of cooperative research whiCn will be 
suDDorteci Dv tne ;oundation and the Foundaton s financial and managerial
olicies Subject to tMe orovisions of this Agreement the Board snail nave 
authority to 
(1i acort cvlaws and rules of procedure
,2) esraolisn regulations defining tne olicies rganization and orocedures of 

the Foundation 
,3) appoint an Executive Director 
,4) aorove the annual budget and researci orogram of the Foundation 

indicating inter alia. the research and development fields to wnicn prionrtv
is to be given 

1Si acce[t contriputons of property funds and services 
16) establish the onncial office of the oundation 
i7) aorove orolect and other expenditures bv the -oundation and agreements

oe-taining to orojects to oe funded ov tne Zounaatlon ana
(81 exercise and delegate any other ower of the oundatiron not otherwise 

assigned bv this Agreement 
Te Boaro snail consist of six members three representatives of israel and trreereoresentatives of tne united States Excep: as may oe otherwise designated ov
the resoec..ve Covernments the three oeresentatives of ,srae snall be the 
Director Oeneai of the Ministry of ;inance. the Director Cenera of the Minstryof Commerce ano industry and the Chief Scientist of the Ministry of Commerce 
and rdustry or their designees and the three representatives of the uniteo
States snall oe the Assistant Secretary for Science an Technology. Departmentof Commerce tIne Assistant Secretary ;or Oceans and International 
E"vironmentai ano Scientific Affairs Deoartment of State. and the Assistant
Secretary ;or international Affairs Department of tne Treasury. or their
designees 
The Chairman of the Board shall t2 elected for a term of one year Dv the Boardfrom among the Board members The Chairmansnio snail alternate eaun year
between 'ecresentatives of 'srae! and the United States 
The Boar: sr aiH"Ormallv meet once eacr vear cut meetings 24 the Boar. may oeneic at s.,cr t:mes ara Places as the Boar: may ='om time to time determine 
The Bcar: sra: act , cte- : at ieast two-tmr:s of tF entire memoership
Mempers te- 2oaro may vote oy ^rdxy 
Vemcers : te Boaro srai se-e wit-out -omnersatzior ;om the rounaator
 
out 
 tne avrment 

exoenses :) any mempers n attending Boar: -eet;ngs arnc n oerformng otner
 
:;4, a,-uties ;cnr oe ;ouncatior
 
--e Bcar- srai provide ;or arnual audots 2v 'decencer.. auuitors of :"e 
ac.co;nts of the ;-ounoation T,e eoorts of suc." auc:ts 

te Boar:i -av aucnor'ze t ov te -ouncat;cr o, tne necessar, 

ncr,sra, oe suore!"m
to cotn Covernments snail contain :erif:catror" as to the accounts of i-e

louniator and evaluate the Poundatior s iternal control ano auditing system
 

EXECUTIVE DIRECTOR
The Executive rirec.'or Shall be the chief executive offcer of the oundation He 
snail be re .s;,re ;or tne operations and staff of the Foundation and act in
accordance with the olicies directives and delegations of tne Board 
The Executive Director shall employ oversee and dismiss members of tne
:professionai and ao.1itnistrative staff Subject to the approval of the Board 
The Executive Director snail among other things 
(ii evaluate Proposals for projects submitted to the Foundation and prepare

arid sur-mit recommendations and draft agreements concerning project
oroboials to the Board for its abproval,

l21 ore:iare and sutbmit to the Board for its approval an annual budget and 
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AGENCY FOR INTERNATIONAL DEVELOPMENT
 
WASHINGTON. DC 20523
 

17 February 1987
 

Mr. Lew Reade
 
Director
 
USAID/Jodan
 
Department of State
 
Washington, DC 20520
 

Dear Lew:
 

We are herein transmitting the document on a fund for developing .
 
and commercializing technology in Jordan you requested. This
 
document benefitted much from discussion with you and your staff
 
in January; it is totally consistent with you private sector
 
development program. If a fund as proposed is adopted, you will
 
leave in place an institution and a business culture that could
 
have far reaching implications for Jordan's development during
 
the remainder of this century.
 

We will be returning to Jordan during the third week of March to
 
modify the document on the basis of you and your staff's
 
comments.
 

We look forward to seeing you in March.
 

Sincerely yours,
 

David L. Neidefter
 

Edgar C. Harrell
 

/cr
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research program. including long-range plans for use of the Foundation S 
resources. 

(3) 	prepare and submit to the Board For its approval an annual report. 
including an audited financial statement, on the activities of the 
Foundation and 

i4) implement decisions of the Board 

Any oewer of the Executive Dire-tor under this Agreement or delegated to him 
by the Board may be delegated hv him to other officers of the Foundation. 
except as otherwise Prescribed Yvtoe Board 
The Executive Director may obtain assistance from outside professionals, such as 
certified Public accountants and technological experts, in evaluating proposals 
and auditing and monitoring projects sponsored by the Foundation 
The Executive Director snail organize. through a small budget item various 
activities. such as consultant visits, information exchanges, and similar activities. 
to facilitate the achievement of the Foundations objective 
The Executive Director snaIl maintain an aDpropriate system of internal control. 
including bOOkS and records whichn reflect the transactions of the Foundation 
and Show the current Financial condition of the Foundation Such system shall 
include adequate internal financial and operational audits The books. records. 

and internal audit reports shall be available for review by authorized 
representatives of POtr Governments 

The Executive Director snail maintain close liaison with the Chief Scientist of the 
Ministry of Commerce and Industry of Israel and the Science Attache of the 
United States Embassy in Israel and keep them fully informed of the Foundation s 
activities 

ArtiCle VII 
FINANCIAL ASPECTS 
The original endowment of the Foundation shall consist of the following 
(1i 	Israeli pounds equivalent to thirty million dollars iS30.000.000) at the official 

rate of exchange on the date of payment to be contributed Dy the 
Governmeit of Israel 

(2) 	;sraeli pounds equivalent to thirty million dollars (S30.000.000) at the official 
rate of exchange on the date of payment to be contriouted by tne 
Government of tne United States 

The original endowment snail oe provided tO the Foundation witnin seven 
calendar oays after all necessary authorizations have oeen obtained by the two 
Governments The U S contribution is conditional on Prior receipt of the 
oavments referred to in paragraphiH Delow 

i1) israeli pounds derived from the accelerated payment by Israel to the United 
States of Public Law 480 debts without maintenance of value provisions 
referred to in paragraph H below and an equal amount contributed Dy the 
Government of israel shall be deposited in an account ("Endowment 
Account A") in the Bank of Israel and shail earn interest at the rate of 'our 
percent (4%) Der annum. payable Quarterly inarrears This interest rate snail 
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 
force pursuant to Article XIA 

(2) Israeli pounds derived From the accelerated payment by Israel to the United 
States of Public Law 480 debts without maintenance of value provisions 
referred to in paragraph H below and an equal amount contributed by the 
Government of Israel shall be conve;'ted 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-half percent 15.5%)per annum, payable quarterly in arrears 

(3) All income earned from Endowment Accounts A and B and from all other 
sources which is not to be used immediately for the operations of the 

,'1
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Foundation shall be deposited with the Bank of Israelobligations issued 	 or invested inor guaranteed by the Government of Israel. theGovernment of the United States or an instrumentality ofGovernment Such investments Shall be made by 	
either 

the Executive Directorpursuant to policies established by the Board andmanner as 	 shall oe made in suchwill maximize earnings, consistent with 	 their security andliouidity
D. 	 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 (90.000.000) Israeli pounds may be drawn from Endowment AccountA for the operations of the Foundation
E. 	 Except 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 inexcess of the eQuivalent of one nundred twenty million dollars (S120.0,000) atthe official rate of exchange, the excess shall 	be distributed in eQual sharesthe two Governments within 30 clays after the Board's approval of the financial

to 
statement 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 convertible into dollarsDistributions to the Government of Israel shall be made in Israeli pounds
F 
 The Government of Israel shall permit the Foundation to excnange Israeli poundsfor convertible currencies reQuired for expensesFoundation s activities outside of Israel and 

and financings of thepermit their transfer if no foreigncurrency funds are available to the Foundation
G income from Endowment Account

nonlsraeli currency 	

B as well as other income originated incan be invested in Israel orExecutive Director, pursuant 	
in the United States by the 

Covemnment of Israel shall 
to policies estaplished by the Board Thepermit the transfer of foreign currency recluired forsuch investments in the United StatesH The Government of Israel shall pay on the date this agreement enters into forceto the Government of the United States Israeli pounds in an amount eauivalentto thirty million dollars ($30.000.000) at the official rate of exchange on that dateby way of acceleration of those payments still outstanding on certain Public Law480 debts for the years 1976 to 1977 as setaccelerated payment forth in Appendix A Additionalof remaining installments of Public Law 480 debts withmaintenance of value, in the inverse order of their maturity, shall be used to theextent necessary to bring the total accelerated payments to thirty million dollars($30.000.000) 

ArtiCle VIII 
OPERATIONS

A 	 The Foundation's operations Shallmonitoring 	 consist mainly of the selection, approval andof projects funded in whole or in part by the Foundation Allproposals for such projects shall be submitted through the Executive Directo.
the Board for approval 

to
 
B Each proposal considered by the Board shall


(1) 	 be submitted tiy Israeli or United States entities.(21 	 show a mutually beneficial relationship Petween Israeli and United States
entities. 

(3) 
(4) 	

demonstrate the techn;cal and economic feasibility of the project,contain evidence that the applicant(s) is capable of carrii'g out the project.either alone or through partial subcontracting to universities, industrialresearch institutes or other clualified entities, and(5) indicate that the applicant(,,) will contribute, from its own resources, orresources available to it, a significant portion of the financial resourcesreciuired to carry out the project.

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 
new markets.added or 

2 be of interest to both Israeli and United States industry, because. for 
need in the world market being met orexample, it would result in a new 

the exchange of materials between Israeli and United States industries 
being increased. 

(3) 	 be of general interest to an entire industrial field, 

(4) 	 directly or indirectly contribute to additional development of Products, 
processes or markets, and 

5) nave tangible, direct benefits for both countries IA oroject shall be 
considered to have tangible, direct benefits to both countries if it meets 
one of the following criteria 
(a) 	 It is sObmitted jointly by an Israeli and a United States firm or by a 

joint venture of Israeli and United States firms 
(bI Itwill reouire exPenditures for goods and services in both countries 
Ic) It meets any other criteria established by the Board i 

;Projects sponsored oy the Foundation may not be conducted in geographic areas 
wnich came under the administration of the Government of Israel after June 5. 
1967. and may not relate to subjects primarily oertinent to such areas 

Article IX 
EXEMPTIONS 

A 	 united States citizens employed by the Foundation or engaged in projects in 
Israel sponsored by tne Foundation. and accompanying members of their 
families if such citizens and such members are not permanent residents of Israel. 
shall be exempt from Israeli income taxes linclu ing contributions reouired 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 Projec, sponsored by the Foundation shall be exempt from the Israeli 
travel tax 

C 	 Permanent residents of israel, travelling princitally in connection with official 
arebusiness of the Foundation. shall enjoy the same reductions of travel tax as 

accorded Israeli scientists employed by :nstltutions of higher learning travelling 
on behalf of their institutions 
The Government of israel shall accord exemptions ia) from Israeli income tax and 
)roperty tax on tne Foundation and (bl from Israeli ustoms. duties, excises, 
surtaxes and other taxes levied on importation i1) of goods tincludcing furniture. 
eduipment supplies and scientific and educational articlesi intendecI for use of 
the Foundat.or and (2)scientific eoumpment to be r.wnec by the Foundation and 
intended principally for use in a project sponsored by trne Foundation 

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

Article x 

OTHER SCIENTIFIC COOPERATION 
Nothing in this Agreement shall bi construed to prejudice other arrangements for 

scientific cooperation between thr: two countries 

Article Xl 

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 notify the Government of Israel oromotly after the United 
States has taken all action necessary to oermit the United States to make its 
contribution to the endowment of the Foundation and the Government of israel 
shall notify the Government of the United States oromotly after it has taken 
similar action Thereafter this Agreement shall enter into force on tne oate 
when botn Governments make tneir contributions to the enaowment as soecified 
in Article Vii This Agreement snail remain in effect for five years from the oate 
of its entry into force. and shall continue thereafter unless terminated Ov mutual 
agreement or Dv one years notice in writ'ng by one Government to the other 

B 	 The Regulations concerning Policies. Oiganization ano Procedures of the 
Foundation and the Rules of Procedure of the Board attached to this Agreement 
shall become effective from the date of entry into force of this Agreement and 
snail remain in effect until changed Dv the Board 
In the event of termination of this Agreement. each Government snail be entitled 
to one-half of the assets of the Founoation in Endowment Account A. one-half 
of the assets in Endowment Account B. and one-half of all other assets As soon 
as bossible after the termination. the Drooert' of the Foundation snail oe sola 
and the sale oroceeds and any other assets and funds other than those in 
Endowment Accounts A and B) shall. after oayments of all iooligations. be divided 
equally Detween ootn Governments However, (1) any industrial and intellectuai 
OroDerty assets of the Foundation snail be divided or disDosed of as the 
Governments may agree. and (2i records or documents of the Foundation shaii 
be disoosed of as the Board snail decide. subject tO the aborroval of the 
Governments 

D In the event of termination, 
i1) Each country s share of assets. other than those in Endowment Accounts A 

and B. shail oe reoaid as soon as those 3ssets can oe reduced to iuic 
form 

(2) 	 The Israeli share of assets in Endowment Accounts A and B sha!l be repaid 
in full to the Government of Israel on the date of termination 

(3) 	 If the Foundation is terminated orior to 1990, the United States share of 
assets in Endowment Accounts A and B shall be reoaid in eaual semiannual 
installments drawn in ecual oroDorticin from each account oeginning on the 
date of termination The installmen.,. shall be based on a ororating of the 
reoayment over the Deriod from the date of termination to 1990 until 
reoayment. the United States share of the assets shall remain in their 
resoective Endowment Accounts As orovided in Article VII above, the value 
of Such assets shall be maintained by the Government of Israel ano snal 
earn interest The assets and their interest earnings shall oe baid *O the 
Government of the United States semiannually 

(4) 	 If the Foundation is terminated during or after 1990 the united States 
share of the assets in Endowment Accounts A and B snail oe reoaid in 'uli 
to the Government of the United States on the cate of termination 

(5) 	 All reoayments to the Government of the United States, other than those 
from Endowment Account A which snail be in Israeli Dounds. shall :)e in U S 
dollars 

Done in duolicate at Jerusalem this third day of March, 1976 

For the Government 	 For the Government of the 
of Israel 	 United States of America 

By 	 _By 
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APPENDIX B 

CONFIDENTIAL DISCLOSURE AGREEMENT 
Agreement mace this day of 	 19 Dv arc 

BETWEEN 
The ISRAEL-uN"E- 5TATE3 BINATIONAL INDUSTPIAL PESEAP,2- AND DEVELOPMENT 
:-.uNDA-!ON a ,egai ernttv treateo DV Agreement between the Government of the 

:ate of srae- arc nme:overnment of tre united States o America and oromulgated 
nt: :aw ov t'e sraei nesset n '978 under me title o tne Law Of :ne BINATIONAL 
'ZUS REAL ArD )EvEOPMENT Fu-UNDATiON effeczve May 18tn 1977ESE.ARCH 

r'ereinafter -e;errec mc as :re ;ouncation
 

AND 

ilsraelti Comoanj 

AND 

S Comoanvi 

nerenafter eferrec to z:i;ecmve v as tne Proooser 

WwEEAS !ne Prooser rte, s t- suomit to the Foundation ts Prooosal for the 
e ..	 herein the nOvatio wt tsa 1ecncicg:,";rcouct together 

reaLest 'or :er:an 4uroing cv -)e :ouncar ol tne work and 

WHEREAS sucn crooosai arc suosecuent cata disciosures in tne :ourse of tne work .f 
Fnancec may :ontair oroCretarv or commerciai confidential information neren 
,rformation 

Now 	 tne'efore tne oarrmes nereto agree as followS 

The Proroser snail disclose the information to the ounoation only in accordance 
with the regulations and requirements of tne Foundation and in the form 
prescrioed 

2 	 The Foundation agrees to use its Dest efforts to maintain the confidentiality of 
'nformation so giver, and to make disclosure and use sucr, information only for 
ourooses of evaluating tre Drooosat in accordance Nwtn F-ouncation) practices and 
crocecures or as may 4urtner oe agreed n a Funding Agreement Detween the 
oartes r c ever "owever snail the -oundation. e iaple for ,nadvertent
CiSC'Osure 

,Snf:-mat on as : o r'ic tme. Procoser :]aims orooretar' rigrts or wVh re oeer"s 
to De :cmner-a :';r,eniai snail De clearly dlentifiec as sucr .n any suornssionaocrcrate egend !re cage on sage inr' son cover and o: eac" c. 
r4:r-at on aclears 

7" :r'ess ne Orosser otrervwise fcrmalv reduests su:" r',or'ator ma, ce 
.. rrared :r arc cecome cart of any award or grant nst-jment 

2 The Foundation snail not De hale on account of disc:osure of any information 
.nless the -oundation S conduCt snail constitute a deioerate aoorcocration of 
-'ro:cser S orcorietary ,grts 
- e =oundaticr s ociigations :ursuant tc cars 2 and 3 acove snail exoire three 
years foirowng tne execution tnis Agreement or exccaticn o; the eroc or 
any rundhg Agreement Detween tne carties whcnever IS i3ter 
ThiS Agreement snal not aDoly to any cart of Ine nformation 
a) Nhich nas oecome or oecomes Dart of tne ouolic domain or s cuoiiciv 

disclosed other than through the fault of the Foundation or 
o 	 wricn wab in oossession of the Foundation or availaole to ;t From a duDIic 

sourse orior to its oisclosure DV ProPoser or 
C) wnicn s suoseauently made available to the Foundation ov a tnird oarrv 

not under any confidential oDigaton to the Proposer 
6 	 This Agreement is made in Israel and snail De governed Dv the laws of the State 

of israel 

Signed the day and date aoove first given 

,or tne israet Comoany for the L,S Comoanv For the BIRD Foundation 
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APPENDIX C
 
COOPERATION AND PROJECT FUNDING AGREEMENT
 

PREAMBLE
 
Agreement made this day of 
 19 ov and 

BETWEEN
 
The ISRAEL-UNITED STATES 
 BINATIONAL INDUSTRIAL RESEARCH AND DEVELOPMENT
:OUNDATION a ieaai entity created bv Agreement between the Government of the
 
State of israel and tne Government of the United States of America. and oromulgated

into ;aw Dv tne israei Knesset in '978 under the title of the Law of the BINATIONAL
INDUSTRIAL RESEARCH AND DEVELOPMENT FOUNDATION. effective May 18th 1977

riereinafter referred to as the oundationi
 

AND 
(Israeli companv) 

AND 

(US ComDanv) 
severallv and jointlv hereinafter collectively referred to as the 'ProPoser" and
seDarate'y as the Particioants')

WkEREAS ne counoatirn has oeen estaDlisned under an Agreement between the

Government of tne united States of America and the Covernment of the State of
Israe to oromote and suppor- joint hondef'. ise industrial research ard development of
 
mutual benefit to tne unted States and Israel and
 
WHEREAS the Proooser has heretofore suomitted to the Foundation a Droposalmereinafter the Proposal, entitled {Proposal title and on the oasis of said Proposai
 
nas aovieo to tne Foundation fr :ertain funding assistance for the development of
the oroduct (or Drocess therein described (and hereinafter referred to as the
 
innovation") and
 

WHEREAS the Foundw' -) has examined and duly aDroved the ProDosal and is willing
to provide certain fundirnL for the ,mDlementation of the Proposal on the terms and 
conditions hereinafter set forth 

Now therefore the parties hereto agree as follows 

A General 
A 1 The oreamole to t-iis Agreement shall be deemel an integral Dart hereof 
A 2 The Participants shall De Dound and obliged jointly and severally as nerein 

2rovided 
A3 The Executive Director of the Foundation is empowered bv its Board of 

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

,4 The following document is incorporated Dv reference znd made a Dart of this 
Agreement 
The Proposal. dated the day of 19 as stamped with 
:ne Foundation s aoluroval of the day of 19 
Nonetheless should any provision of said Proposal be inconsistent with any other
provision of this Agreement, the Provisions otherwise set forth in this document 
shall control 

AS The following document is referenced, and incorporated by reference only as 
Portions may De specifically referred to and incoroorated hereafter 
The BIRD Foundation HandbOok. 1985 

B. Project Financing 
B 1 The Foundation hereby agrees to fund, by Conditional Grant. the imlementation 

of the Proposal in the maximum sum of $ or % of the actual 
exDenditures on the project, as contemplated in the Aoproved 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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o'ovides snail hereinafter oe cescribed as the ounciation s oro rata snare 
8 2 The Proocser snail orovide in timely fasnion allbudgetary funds in excess of 

those Drovicec hereunder oy the Pounclation 
2 3 Proposer snail make oavments to the Founclaton casecl on Cross Annual Sales 

derived from tne sale 	 or other marketing or lommercial exploitaton of the
innovation including leasing. commencing with .ne ;!rst such commercialtransaction SuCh oavments snail oe mace or, the ;ollowing oasis a) The 
Conditional Grant referred to in 	SuD Sec 6 1 above snail De reDaild in U S dollars 
at tme rate of 
 %of 	the first year s Gross Annual Sales and in succeecing 
years 	 at tne rate of "I of the Cross Annual Sales sucn recavments to oe r 
equivalent coilars valued at time of repayment The rate of change of value snailoe :nat designated in Annex C hereto oi Wnen recayment of conditional grant 
funds has Deen completed according to Sub Sec B 3 a; the rate of Further 
Garments snal: be % such payments to continue until an amount ecual to
one-nalf of conditional grant funds, in eauivalent dollars valued at time of 
repayment !Annex Ci snail nave been oaid to the Foundation
 

2 3 1 The 
 term Cross Annual Sales snai include all soecif'c exoort incentives or 
bonuses oaid tne Proposer on account of saie of tne innovation for exoort. but
snail norotnclude sums Paid for commissions orokerage, value added and salestaxes on the saie of the ,inisned rocluct or transoortation and associated
insurance costs. if same have been included !n the gross saies orice
 

9 3 2 The innovation snail oe deemed 'o 
 nave 	 been sold marketed or otherwise 
commercially exccited ,fIhe innovation or any improvement, modification orextension of !t ,sout to the benefit of a third oarry whether directly or
indirectly, and whether standing alone or incorDoratec into or cojoined with
other hardware or orocesses, and for wnich benefit the said third party gives
something of value This Provision snail not aooly to transactions between theParticioants anc their subsidiaries Should Such subsidlary resell the innovation 
separately identified or incororated in a system the sales pnce shall be the
price to third parties from the subsidiary making the sale. such sales pnce being
defined ov the same criteria as sales are defined for purDoses of "Cross AnnualSales" in SuD Sec B 3 1 above If the innovation is a Dart of a Product sold.
marketed or otherwise commercially exploited, the sales price for ourposes of 
oavments according to Sub Sec B 3 snail be the sales orce of that orocluctmultiliec by a factor whose numerator is the manufacturing cost of the 
innovator ard wnose denominator the manufacturing cost of the orocluct if
there snail Pave been estaolisnec a market once for the innovation such once
snail 	 De trie oasis for payments according to Sub Sec B 3 notwitnstanding the
incororation of the Innovation in another Droduct 

B 4 	All oayments cuE the Foundation snail be calculated on a semiannual calendar
 
oasis, and statements rendered with oayment in and within 90 calendar days

following the end of each semiannual periD. Payments to the Foundation Der
 
SuD Sec B 3 shall commence at the end of the semiannual period during which

the first saie was made All late payments snail oear interest at the average Grimerate orevailing at the Chase Manhattan Bank. N v C during the Period from the 
date oarment was clue until actually made. - 1% 

B5 However, should the technology or innovation develoced under this Agreement
be sold outright to a third party, the proceeCs of the sale shll be applied as
received against Proposer's obligation for oayments to tne Foundation Der
SuD Sec B 3 Payments due and not made following receipt of Proceeds snail oearinterest at the average Grime rate prevailing at Chase Manhattan Bank, N YC 
1% 

B 6 	License agreements involvin' patented invention(s) or technology developed in
whole or in Part during this Foundation-supDorted project snail be subject to 
Annex F 

C. Application of Funds 
C-1 	 Machinery or eauipment purchased in whole or in Dart with Foundation funds shall

belong to the Proposer. but shall nonetheless be clearly identified and used only
for Proposal purDoses unless the Foundation otherwise permits in writing The
Proposer shall insure and maintain all such eouipn and machinery, and shall 
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exercisc reasonable care in its use 
uocn exoraion Lf the term of tiis Agreement. or after termination of this 
Agreement Der Sec J whichever is sooner if Proposer sells or otherwise disposes 
of such machinery and ecluipment, the Foundation shall receive its pro rata snare 
of the proceeds if the Proposer elects to retain this macnine-v and eauipment. it 
shall pay the Four-dation its pro rata snare of the fair market value Sucr sums. 
which snail De deemed payment against Proposer s obligations per SuP Sec B 3 
may De withheld from tne Conditional Grant 

C2 The Proposer snail make no long-term financial commitments for leascs. salaries. 
)urcnase of long lead items or otherwise for the project unless such proposed 
commitment has been clearly identified in the Proposal or has been approved in 
writing Dv the Fourndation subseduent to approval of the Proposal and prior to 
such commitment 

C3 	 Proposer shall utilize Foundation funds for international travel only in accordiance 
with the Approved Proposal Budget. Annex A Deviations require prior written 
aproval of the Foundation 

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

good standards relevant to such undertakings, and shall expend funds received 
hereunder only in accordance with such Proposal and the requirements of this 
Agreement 

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

D 3 The Proposer herepy appoints as Project Manager and 
as Associ:;e Project Manager for the imlementation of tne 

prolect during the period of this Agreement and in accordance with the Program 
Plan, Annex D 

D4 	 The Proposer shall not make substantial transfers of funds from one budget 
item to another, change key personnel or their duties and responsibilities or 
diminish their time allocated to the work hLreunder withOut Drior written 
approval by the Foundation which aproval shall not be unreasorably withheld 

04 1 Should any key person be absent from his work or should such absence be 
expe-ted. 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 
shall forthwith notify the FOundation 

E.Reporting ReQuirements 
E 1 The Proposer snall submit to the Foundation, in writing, the following reports 

a semiannual fiscal report and tecrnical report within 30 clays following the 
expiration of each semiannual period, 

b summary report (final report) suomitted within 60 days following 
termination of this Agreement. or L.' end of each year of support if the 
Agreement is extended 

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

E2. Proposer shall provide, at its expense briefings on the progress of the work 
hereunder within 45 days following reoiiest by the Foundation Such briefings 
shall accord with the form and depth as the Foundation may reasonably request 

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

or any publ;cation related to the work. but not including product literature or 
manuals. shiall contain the following legend or approved eciuivalent 

"Thei (work) on which this (article, publication) is based was 
supported in Dart 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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those of the authors and not necessarily those of trie 
Foundation Tle coundation assumes no hablit"' For the 
contents OF tnis document Dv virtue of tre suio'rt given 

F2. To the extent so required to Dermit tne ;oundation free dissemination of such 
tme -oundat,on ' Dr,,viegeO to OisseminateDuolicatlons or 'lorration whCnc 

oursuant to :te =oundation iandDC)K tne Proccser srai ce 3eemed -'erecv to 
waive any claim wtNr rescect to sucn dissemination for nfrngement of an'y 
CODvrgr,t t may nave or may oDtain 

- "e-3 P'ogcser snall ;urnisr tc tne -nundation 'WC ;2) cOcies Of allouDicatiors 
result ng rom rOunaton-suDDorted work as soor, as cOssioie after uclicat'on 

C Proprietary Informav:; 
Procrietary information clearly ceritified as such suomitted .ct e ;:undatin r te 
Drcoosi in any reoort or verbally or ootained Dv Foundationcersonnei oDservation 

Dursuant to an,, rcauest or orle;,ng snail De treated Dv thc Poun=dton as confidential 

At tne recuest of rcooser or eitner articioart a confident;a dis.Iosure agreement 

may secaratey oe entered nt:) Dy t!e oarties 
Notmng :- ,c:in mrne Foregoing sna restrict tne rgnt :f tne Foundation "Z "a~e 

cuDcic tne ;ac: of tIe :o-raatior,s cuDoort for tne oroject anc tne icentificatior. of 
r

,"e -ar.:,cants t-ee,- "e etais c; any suc h Duolicat on nowever snail oe suoject 

.0:- v c :1)e :ar- -,artz 

H Patents and Royalties 
OoOSer o; "-e ;ariic!ants elects to aoolv ;or letters Datent or 

or a, rvent:cnS esu!::ng , Nnole or -n cart from Derlormance of Poncaticn. 
tne u'litea 

, .- or etner 	 any 

sucoorted activit' sucr" acoicant snail at ris own expense so aociy in 
States and in israe! arc such other countries ana at such times as n ma,. 

Oeem approoriate 
H 2 	 Any Dartlic:ant NnC retain. rignts in n invention ano whO ootains a catent 

:nereon .nac:ordance witn SiD Sec -, Inail Day to the -oundation a rovalty as 

set ;ortn, n Anrex E eret or saies of any oroduct emooyavng "ne ,nvention Or 

ar, croJuc: mad- CV cract;cing tne nvertion 

Sounoato- "orts -ereunder snali acDiv wrenever suC catents are 

:otared rc'a sur .ve terminator cc trs Agreernet 

I Right of the Governments of Israel and the Lnitid States 
or 

>d'art to Sn ec " e C.ove rrerits of tne nitej States Ino o' srae, 

-,a, eac- -ave a -onec'usoe '-evocanie royaitv-frce icense to maKe 

-egaroess C; -"e catet :gnts acouired .vParticipants [, riutai agreemert 

or nave 
-aoe :to -se o-r nave JseO anc ,cseli Dr nave soid any Surn ivent'on scec:'ec 

:"r:ugrhut the ."orl cr allgovermertai ucoses orc.,ie: nowever "at n 

maoe under tnis Agreement trear-v .ontracting stuation involving an invention 
.er ert or srael srail give -,reference to tne Partc cant -etaining te entre 

-r t !e and interest in tre invention ,n israei anc: rovde' tna 

ourcoses shall not nc.de manufacture of such inventn,c wnere
;overrmetal 
Ss :commerciailv avalaoie dt reasonaoie prices Notwitnstanding tne Foregoing 

?xcect for miltary curcoses or -n emergency situations neither the Sovernment 

of tne united States nor :ne Covernment of israel nor tne -oundation snail nave 

the rignt to sel or otherwise cisL)ose of in any tmra country any .roduct 

incoroorating an rnvention or mace cv cracticing an invention witnout the crior 

written oermission of the Dart-,iDant wnicn has acQuired tne entire right and 

the invention in third countries Such Particioant snail not withhOldinterest in 
orcermission wnere 30orooriate royalties are Daid Dv the Foundation 

governments concerned 
acent rights specified in Sub Sec I 1 the =oundation reservesI 2 	 in addition to tne 

for itself and the Governments of Israel and the United States the right to use 
the innovation technical information, data and know-how arising out of or 

develooed under, this Agreei '-) for any noncommercial purpose, and without 

charge 
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personnel indemnify tnem for ail ia ialities:S osts and otnprwse cia "nei 
harmless on account of any and all claims. action suits 2roceoir'gs and tne like 
arising out of or connected with or resulting from the performance of .nis 
Agreement Dy ne ProPoser or from the manufacture sales distroution or ose 
by the Proposer of tne innovation, wnetner DrOught oy Proposer or its oersonnei 
or by third parties 

L 2 	 The Proposer agrees tnat Persons employed y it in :onnection wit- tne resear-!,
Project snail De ceemed to De solely its own employees ano that no relationshl: 
of master ano servant shall be created between sucn employees ana tne 
Foundation either for purposes of tort liaDility social benefits, or for any otner 
Purpose The Proposer snall indemnify the Pounacion and mold it narmless from 
court costs ano !egai fees. ano for any payment wnich the Foundcation may De 
obliged to make on a cause of action based upon an employee-employer 
relationshio as aforesaid 

M. Miscellaneous Conditions 
M 1 	 Tne Foundation makes no representation by virtue of its funding the work 

hereunder or receiving any Payments or royalties as a result of this Agreement. 
as to the safetv value or utility of tne Innovation or the work undertake;, nor 
shall the '~ct of particioation of the Foundation its funding or -- ercise of its 
rights hereunder be deemed an endorsement of the Innovatrii or of the 
Proposer nor shall tne name oF the Foundation be used for any commercial 
purpose or be puplicizep in any way py tne Proposer except within tne strict limits 
of this Agreement 

M 2 	 The Proposer may not assign tnis Agreement or any of tne work undertaKen 
pursuant to it without the prior written consent of the -ou-aation wnicn 
consent shall not De unreasonably withneld 

M 3 	 This Agreement shall be construed under the laws of The forum 
for the resolution of any dispute arising from this Agreement shall oe the State 
of Israel or Washington. D C in the U.S . as the moving party may elect 
Execution of this Agreement shall be taken as submission to the forum selected 
pursuant to this Section 

M 4 	 Unless the parties to a dispute shall agree otherwise the dispute shall be 
referred to aroitration under the rules of tne American Arbitration Association if 
the forum is the US and under the rules of the Israel Arpitration Law if :ne 
forum is Israel 

M 5 	 Proposer undertakes to comDly witn all applicaple laws. ruies and regulations of 
the State of israel ano the United States of America and will apilv for and 
obtain all necessary licenses ana permits for the carrying out of its opligations 
hereunder 

M 6 	 Notices, communications and reports snail be hand delivered or mailed py prepaida 
first-class mail (airmail if transmitted internationally) addressed to 
a The Israel-u S Binational Industrial Research and Development Founoation 

P 0 B 39104. Tel Aviv. 61390. Israel 
; (Israeli Companyl 
c (US Company) 

N. Effective Date 
N 1 The effective date of this Agreement shall De the day of 19 

Unless sooner terminated by the Foundation per Sec J, this Agreement snall 
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 required 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 	 First Payment - On signing - 80% of the Foundation .* ro rata share of the 

Projected expenditures for the first six months, per AnnegA.but not more than 
40% of the Condlitional Grant per Sub Sec B 1

2 Second Payment - After submission and approval of the semiannual technicalaria fiscal reports, or after actual expenditures on the Project ave euallec orxceeded the projected expenditures for the first six months. whichever s ater 80% of the Foundation s pro rata share of projected expendituris for the second 
SiX months, per Annex A 
However if at the recuired time of submission of the semiar.nu! ,2rC,,nCaI arc]fiscal reports. work on the Project or expenditures thereon Drove to oematerially behind plan. per Annex D and Annex A. respectively the Foundation
will review the Project with Proposer and determine a suitable cc;-se of action 
with respect to further Payments against the Conditional Grant. if any3 Third Payment - After receipt and approval of the annual technical and 'scalreports  the Palance clue Proposer up to the total sum of tne Conditional Crant 
per Sub Sec 8 1 

ANNEX C 
LINKAGE OF CONDITIONAL GRANT REPAYMENTS 

The monies giver as a Conditional Grant shall oe linked in value until repayment to the 
following Index irelevant inclustry indexl hereinafter. .index' 
As each increment of the grant is given, it shall thereafter be linked to the base inoexlast ouplisned Prior to the date of payment upon 	payment of the last increment ofthe Conditional Grant due, all Prior payments snail be brought to the same base inclex
 
as the !.,t Payment

Just prior 
to each occasion of payment of a portion of Proposer's obligations under
Sub Sec B 3 . the unpaid balance due BIRD shall oe brought from the Prior base to theindex last Published before such payment, which index shall be basethen tt.e Thisprocedure shall be repeated on the occasion of each Payment until Proposer sOwigations for Payments under Sub Sec.B 3 snail have been discnargeo 

ANNEX D 
(PROGRAM PLAN) 

ANNEX E 
ROYALTY PAYMENTS 

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

a)Where the product Sold consists of the Innovation and such Innovationconsists essentially of, or depends primarily on, a patented invention orinventions made in whole or in Part during the performance of
Foundation-suDported work the tneon Prolect, Royalty Base snail be tre
selling price of tre product as defined in Sub Sec.B 3 2 

bi Where trie product sold consists of an assemblage of subsystems or entities.
the Royalty Base Shall be the selling price of the product multiplied Dy afraction, the numerator of which shall be the manufacturing cost of those 
subsystems or entitles which incorporate a patented invention or inventions 
mace in whole or in part under this Project, aid 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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3 

4 

5 

6 

2 

entity wnicn incoroorates a patented irvention or inventions made in wnole or 
in Dart under tris Project and which is Sold seoarately sold as cart of the 
innovation, or solo as cart of any other product. such marKet orce snail ce 
the Royalty Base 

ROYALTY The Royalty clue snail ne the Royalty Rate multiolied oy :ne aoorcoriate 
Royalty Base 
ROYALTY PAYMENTS 
a) Nu. oyalty oavments snall oe made on sales oetween Partic;Dants 
D Rovaltv oavments shall commence oniy when the aggregate of royalties Nnicn 

mignt ctherwise have Decome due. snail exceed the amount of Prot)oser s 
ocigation with resoect to oavments according to SuD Sec 3 3 o :nis 
Agreement However, snould Prooser 5 oDigations for payments tO tne 
Foundation per SuD - 3 not De fully discnarged any sucn eficiency snail 
De made uo from royalty oayments on any other innovation oevetooeo under 
tris Project, if any which were forgiven in accordance wtn the first sentence 
of tVis caragraph 

TERMS OF ROYALTY PAYMENTS 
The oDligation to make royalty oayments in the FL.1Iamourt jnoer :ns 
Agreement snail continue for :e life of tne last to exoire patent issued on any 
invenclon made in whole or ir part under this Foundation-suDoorted Project 
Rovalt, cayment snail oe mace on a semiannual calendar oasis. commencing at 
the enc of the semiannua ceriod during wnicn any royaltv first pecomes due 

ANNEX F 
LICENSE AGREEMENTS 

if any patentec invent:cn or inventions made in whole or in Dart ouring tns 
oundation-suooorteo ProjeCt oecomes the suoject of any license agreement 
etween Proooser, or eitrner Particioant and a third party the licensor snail Day 

to the Foundation of all payments received oy him under such license 
agreement 
if any technology developed Out not including any oatented rnvention or 
inventions made in noie or n part during this roundation-sucocrted Project 
oecomes the suclect of any license agreement oetween Proooser or either 
Par!!cicart and a tniri party the licensor snail oav to the Foundation ^ of all 
oavments received cv nim under such license agreement as ano wne received 
Payments jder' Annex P1 and this Annex F2 snail oe deemed payments against 
Proposer s ooiigatons under Suo Sec B 3 
Notwithstanding the aoove orovisions of Annex F tne total ilaDiiitV of Proposer 
for payments to tne Fourdation snail not exceed i n euivaient dollars as 
uefineo in Annex C of conditional grant funds actually awarded hereunder 
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APPENDIX D.1 
PROPOSAL PREPARATION GRANT AGREEMENT 

Agreement made tis Jay of 19 Df and 

BETWEEN 
"e SA.-. 
 ET.ES BINATiONAL iNDUSTRIAL RESEARCH AND DEVEL.,PMETC NC.A TON a egai ertti created Pv Agreement between the Government of treState of israe, and tne Covernment of the United States of America.,nto aw ov Ie and cromulgateasraetiKnesset n 1978
NDUS*RIAL under the title of the Law of the BINATIONALRESEARCH AND DEVELOPMENT FOUNDATION effective May l8th 977hereinafter ret-erred to as the *Foundation 

AND
 
(Israeli Comoany
 

AND 

(US Companvicoroorations duly organized under the laws of the State of Israel ano the 'n~tecStates resoec:.vev hereinafter collectivelv referred to as the 'Prcoser';WNHEREAS the Droposer as suomitted to tme Foundation its oreliminarV proposal 'ortne receict of Poundation funds for tne researcn and development as :he-en 
escr:oec and


W.EREAS the -ouncat~on nas recommended 
 that the Prooser crecare a "'creoetaiea orooosai and s wing to fund sucn furtner :reparation as neren Jescr:oec 
Now tnerefore the oarries hereto agree follOwsas 

'he creamole to tnis Agreement snall 
be deemed an integral Dart hereof
2 The ;Oiowing documents are inciroorated ov reference and made a oart of 
 tris
Agreement
 
ai Tne -et:er-0rooosal submitted by Proposer 
 to the Foundation and dated 

tre day of 19
 
n? The !7"D =oundatior; Handbook


3 The -on;rcaton nerepy 
1985
 

gives ano grants to the Proooser the sum of,:ars :hr,?,nafter :aiied grant F,Inab ; subject nonetneless to all of "he .ermS 
a.c ::3o:.c~tns neren ,onained

3 :4 saic grart unds snal ce oaid over to tne Prooc or 'ortt - ,exe~:);: ' ,isAgreement and 40:1 shall"ece,c' ov 
be caic over to :he DrCooser Z.C,:!e ;-ounoation of a more oetaiieo crocosal in form as cescrcec , -," 
B,- =ouncanon ,andcook 1985 and an accounting 'or the use oF grant K=zS4 "he ".coser agrees to apply said grant funds oirectlv to orecarator ::; a Dreoeta-eo or.cosal oased on Proooser s -?,ter-Dr--osai re'eo-ez r, 2acove and r,accordance with tne approved 

,e: 
nudger sucmitte,. ".-( S-^r

aJ3::,ona :oroosal effort 
roooser snail not deviate Substantially from :IlerMe Letter-Proocsal .!r"L.: cror vr tze, c.onsent of "he Foundation 

"-  oser shall submit rS more detailed oroosal as herein :onr'm-:ateo "oater ,r.r months following execution of thiS Agreement51 The Founcaton ,mil not monitor formally the progress of Drocosers worknereunder -owever Foundation cersonnel will rovide informal guidance asProposer may reasonably reQuest
6 The Coundaton may. upon the giving of notice in writing thirty oays in advancerevoke 
6 1 

7ny cart of the grant funds not vet caid overUpon receipt of such notice, the Proooser Shall forthwith commence terminationin an orderly fashion of all work hereunder At the end of Said thirty days. andwithin fifteen 15) days thereafter Proposer may submit a detaileo statementShowing costs to it on account of work hereunder The Foundation will caythe Proposer a sum equal to 
to 

costs in excess of the portion of the grant fundsalready paid over, but in no event shall the Foundation be obliged to p y to the 
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ProPoser a total sum -n excess of tne grant funos autn;ori.zeJ uner "c 3aoove 

7 The oarties agree that this Agreement is executec in israel snail De governeO Ov 
israeli law ana wtnn Ine urjSlctcn of 'sraeli :our's 

oear :ne fuli cost of szamp cutles witn respect to this8 	 The ProPoser snail 
Agreement 

Signec tne oav anC late acove ;'rst give n 

u S Company for the BIRD Pouncationfor tne sraeii Company for tne 
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APPENDIX D.2
 
PEASIBILITY TEST ANC. PROPOSAL PREPARATION
 

GRANT AGREEMENT 
DREA-1BLE 
Agreerer, m a e -Fs 	 ay ; C'arc
 

e S--E5 BlNATlOt-AL I 3 SL IL PESEAPCW AJD E 
OC' 03,Na ega; enttv createc c. Agreement -etwee, the re * 

State : srae' an tre Government o;te _ntec States c Amerca ann cromugate,into law ov 
. 

tne sraei Knesset 1-78 under tr e ,tie o' .'e .aw ; te 21NA ,tNuS',A ESE-"2C- AND DEVELCPMV, ". .A.. "a 
e .ar~ as tnre Pouca: on..... r".cto 

AND
 
,Israel Comrcav; 

AND 

u S :-can,
 
severai;,, an ;or' , nereinaFter :oliect veiv referea .o as Irte :^Cos arc
 

as -)e Particicants
sezaratei 	 , 

, E-S t e :.urcatcon ias Decn estac!sned uren an Agreenert cetye,
D~e'-e-' -e *;riteo States cf Arn-ca arc t-e 

-, 
:cermer~t IF Ing~ s'ae. :-cr'-te arc support ;oinr .once~ense .nousra, resear:n arc .eve-cme,

-:t,al 
 cene lt to t'ne united States anc ,srae! anc
 
f-E;E-A- t"e 
 ; oser ras rereto-ore suCm,':ec to :-e r-our-,atcn a r 
oCCosaj ree'aoter .re ProDosal entted 'crooosa t.te' ar' or rie oasso':cosa, -as 'a~cacoiec to tre Poundaton 4or :ertain funoing assistarce for :e: rca 

-arc or marketingj feasioaltv tests of tre concects trereto Jescnciec anc ;or t'Ieorecaraton of a fuii orocosa! for further suooort snouic tre reasibility tests crove 
suc:essfUi anc 
WM-E=EAS "ne ;-ouncation has examined ant duly acorovea tne ro osai and ' :llrg 
. cove :.ertain 'jnrrng ;or te moiemenratc- -;te Or IrozOSaltre te--s ar 

:s nereiaFter set zort.n 

:.ere;-re tne Dar:,es ,ereto agree as o:icows 
-,e crearrcle t: :tnS Agreemnet snaii 	ce deemedz an ntegral car, nerec-1S 	 --e ;-,:,,',rg documents are fncorcora:ec o, -e;erece anc mace a car:: .Agreemen t 

cosal theaj e --. cated cay as 3:arce 
t- tne zoundaton s acc':va, 0; tre -a,
 

n oundatonor -andccco '92.
-he BiPD 

_n(.. -oo-icatio nereov 
agrees tc 'ur:,tne ,n'lemenra:'cr DFre :Dcsa: -emax!mum sum of S or '- of tre actual exc-, ",ures r :-eCr:, ec as :ortemoiated in tre Accrovec Docosal B.cget set -,- , """ A
"eretC :.ni:never is 'ess 

- "'e )rocose, srail crovice :n tme,', asor air cucgetar,., 'ujrs r ex-ess 
:trcse c-Dr'dec nereuncer ,' tre :-ouncat:On 

32 The t.-rk to ce undertaker under triS Agreemet ,sdescoed ,nAnnex 2 neretcin,:ces creparation of detailed crocosal acorcing 	 rto tne BlID :oundat on 
HandDoo0 195

33 roooser agrees to aoly ouagetary funds as set Forth in Annex A to undertake 
the worK descriced in Annex B 

3 j The Pojndation snail cay the Procoser according to the scheaule snown in Annex 
C to this Agreement

4 The Ou.ciation may -evoke any award in whole or in cart, For fundamental 
Ore;.h as defined in israeli law, or for cause as defined in US law whichever is 
applicable to this Pgreement 
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j 1. uon receipt of notice or revocation for 4undamental oreacr :iuc,, te 
Proposer may cure the default in and witnin thirty calendar cays aft:. -. oate 
of receipt of the notice 

4 2 	 NOtWithStanding any othler Drovision in this Agreement to the :ontrary the 
Foundation small not oe ooliged to Provide any ;urtner 4,jncfng after notice int]i 

and unless the said default is cured and so demonstrated to the reasonaDle 
satisfaction of the Foundation 

4 3 	 if tie Foundation snail revoke as aforesaid ail funds given 
PrpCoser per Sec 3 

aDove snall become due rnmediately witnout need for demand Sucn funds wnich 
dO not ov terms Of tMIs Agreement Dear interest snail De recaid with :nterest at 
tre average prime rate Prevailing at Chase Manhattan Bank N ,C :, r 
date of notice of revocation 

4 4 	 The Proposer may not terminate this Agreement or aoanoor the project mit"Out 
the prior written consent of the Founaat:on 

4 5. if upon termination of this Agreement for any reason tne entire oucgeteo srn 
naS not oeen expended, the Proposer shall fortnr,.tn return to the Founcat:or t. 
pro -ata snare of such unexDended portion if not repaid fortrw tr such :jm
sn-aii ear interest as per Sec 4 3 

5 	 in the event that the Foundation enters into a Cooperation dhC Project ,nc.rg 
Agreement pDer Appendix C BIPd Foundation HardDOOK 1985, witr Proposer -r 
wtr at least one of the Participants to conduct a project acccroing to :"e 
detailed orooosal referred to in Annex B Procose, or that Dartic!oarLt agrees 
that tne amount to ne repaid under Suc Sec B I a; of sajo Agreernet sna.; oe 
the Concitionat Crant referred to tnerein oiu , the amount giver Proposer .noe, 
tris Agreement 

6 	 The parties agree tnat this Agreement snail ne governed cv 'srae ; S 1 aw arc 
witnn the jurisdiction of Israei iU S )courts 

7 The ProPoser small pear the full cost of stamp duties wit1 resOect c hns 
Agreement 

8 	 The effective late of this Agreement snail oe the day 
of 19 This Agreement snail terminate tfime from the 
effective date 

Signed the day and date above first given 

for the israei Company for u S 	 "m IPCthe Company me zojr'oat:c, 
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APPENDIX EFORMATS FOR TECHNICAL AND FISCAL REPORTS 

A. Technical Reports
Technical reports suomitted to tre Foundation will De treated as confidential to theextent descrioea in the Confidential Disclosure Agreement (Aooendix 81 Nonetheless
oroorietary or commercially sensitive information should oe identrfleo as such ne ouroose of the tecnnical reoorts is to enavle the Pounaationorogress ano to monitor orojectto assist it in decisions relating DOM to continued funding of the orojectand to new orojects wnicn may De orooosea DY either or ooth oroject oartners 

I SEMIANNUAL REPORT - 2 coDies 
Semiannuai reports aresemiannual to De suomitted within 30 days following the exoirat:on Of eacpoeriod 7imeliness conciseness and emohasis on comoarisonprogress versus the Program Plan (Annex 

of croject
D of the CooPeration and Project PundingAgreement; srould oe key features of these reports typically 5-10 Dages in iengtnResults of jiiusuai interest should oe hignhighted 

Report Outlin
 
1 Standard BIRD zover L.-ge ';ven 
 on oage 38)
2 Objectives - state the overall objectives of the project and the specificoojectives of :ne work Performed in thiS Six-month PeriodSummary of accomolisnments3 includlng :nventions) - this section shOuldinformative discussion of tne De anmetnods ana essential results of the investigation

or develooment

4 Results - Drefly aescrice, with reference to the 
 Program Plan theootained during the reporting oerioo On an activ:tv-Py.activit, 

results 
any results that may nave basis Point outa significant imoact on future activities orexpenditures


5 Graphical comparison of results 
 versus Program Plan - show graphically theactual status and explain deviations from Plan (Explain all symbols uset1 in theProgram Plan )
6 Outline of plans For next six-montn oeriod - Show any rescheduling or additionsto activities on te Program Plan anc indicate whicnclannec activities or tasKs 

if any. of the origicalyare being terminated or redirectec Discuss withgraphical llustratlorls the imoac t tnat rescheduled activities are likely to navetne original Progr2- i onPlan during the next six-montn oeriod7 Pu. shed reorint - attarcn a copy of any reprint that s cased in wnhoe or npart on the work conducted on the BIRD project

8 Patents - indicate if any Patents 
nave Deen filed 

II ANNUAL PE:ORT (other than final ecort) - 2 copies

Annua, reports are to 
oe suomittec within 60 days following the end of each year ofSuPPOrt The annual report will oe typically 10-20 pages it) length 
Pecort Outline 
I Standard BIRD cover oage (given on oage 38) 
2 -able of Contents
3 Objectives - state the overall objectives of the Project and of the workperformed during the twelve-montr oeriod4 Summary of accomlisnments including inventions) - this section should beinformative discussion of anthe methods and results of the investigationdevelopment orThe summary should be self-sufficient and understandable tosomeone wno reads nothing else in the report5 Results - describe. with reference to the Program Plan, the results obtainedduring the reporting period on an activity-by-activity basis Identify and describeresults that represent significant variations from the Program Plan 
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'conducced dcuring -cn reoortlng .oeioc tral: have en~beI e U7 ao r 
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te eve-monm oerica Eo andl ceeooet andyl: 'irnoaC-Crivvvi nave'nrcneoveraI t Program Plan (lnt

~and-overall oudgel: ~ ~ 
Publsec reors acractn acooy of any reorinit inor Submitted in-aorevious recorc) [natc is obased : w~npoe~ooin oarr oJ1, ne work conauct eo or) :ne, 2. 
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-

, --

K 

g!, 
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or Tecnncai weoorr,5,5anaaracover P'age 

ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL 

RESEARCH AND DEVELOPMENT FOUNDATION 

TITLE 

BY 

tisraeo Comoanyi 

(US Comoany 

SUBMITTED 

" 
T','PE OP REDOR-

PERIOD COVERED 

PROJECT START DATE 

Signatures 

AutrorizeO Comoany Offic;ai
Project Manager 

Authorized Ccmoanv Ofc~ai 

Associate Project Manager 

Date suDmitte 

•Semiannuai Annual Final 
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(Standara Cover Page for Fsca/ Reoorts) 

ISRAEL-UNITED STATES BINATIONAL INDUSTRIAL 
RESEARCH AND DEVELOPMENT FOUNDATION 

TITLE 

SUBMITTED BY 

{lsraeli Corn:anvi 

U S Comoany 

TYPE OF REPORT' 

PERIOD COVERED 

PROJECT START DATE 

Total Contract Budget S 

BIRD Commitment S 

Amount Re:eivec to Date S 

Budget for Semiannual Period S 

Actual Exoenaiture for Semiannual Period S 

Estrmated Budget for next Six-Montm Period S 

We confirm that this reoort !s orecared from seoarate Dookkeeo'ng accounts n wnC!' 
all tne Droject exoeriditures were recordea The Project Manager s signature is M!S 
confirmation that alltne listed items and exDen cures were maCe witmin the 
framework of {te oroject 

Signatures 

Comoany s 
Project Manager Accounting Official Authorizing Offic at 

Date SuDmitted, 

"Semiar--ual, Annual 
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THE BIRD FOUNDATION 

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

Empire State Building. 
350 Fifth Ave 
New York. NY 1001 

MAIL Dr A I Mlavskv c,,o Economic Minister 
Executive Director Above address 
P 0 Box 39104 
Tel Aviv 61390 Israel 
PHONE 03-470710 PHONE 212-560-0610 
TELEX 361417 BIRDF IL TELEX 423021 ICTO Ul 

DESIGNED AND PRODUCED BY DUOCRAPHIX LTD TEL AVIV 
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money" to invigorate and encourage industrial 
research and development. 

Of particular interest in the year ahead is that 
a representative office will be opened in Pusan, 
scneduled for March this year. The new office will 
nelp to strengthen our strategic position and aid in 
the delivery of our support. KTDC also plans to set 
uo an overseas representative office in the United 
States to reinforce our international activities to 
maximise potential for technology transfer through 
collaooration with other venture capital companies 
and technological promotion institutions. These two 
particularly far-reaching business developments of 
1985 are aesigncd to broaden KTDC's presence in 
the most active region of the country, and the most 
advanced and active country in the world. 

Finally, we wculd like to take this opportunity to 
extend our sincere appreciation for your kind 
cooperation and look forwara to your continuing 
support. 

Thank you. 

February 27, 1985 

Chang-Dal Kim 
Representative Director 

and President 
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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 and IBRD for the purpose of 
fostering the development of a technology-intensive 
industrial structure and to provide private enterprises 
with sufficient financing facilities. KTDC's functions 
and activities, however, have diversified in the 
course of time, enabling us to meet the growing 
demands of our customers. 

APITAL 
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. 

. ANAGEMENT 
- The responsibility for the policy and general 

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

UNCTIONS 
:r KTDC finances in several areas of 

technological activities: 
e R&D costs incurred either internally or through 

contracts with external research institutes 
e Initial costs of commercializing new technology 

and/or investigation and arrangements relatea 
thereto 

• Import of technology and the adaptation of 
technology to existing technology 

o Engineering costs associated with the construct;on 
of industrial facilities 

* Recruiting and utilizing foreign specialists and 
technical advisors, and/or training of domestic 
RD&E personnel at home or aoroad. 

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

enterprises mentioned above and technical 
feasibility surveys for RD&E activities 

* Activities incidental to technological development 
commisioned by the Government and international 
institutions. 
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T YPES OF FINANCING UND SOURCES 
To promote RD&E projects which inherently KTDC finances its operation by issuing 
involve substantial risks coupled with expected technology development financing debentures,F 

high returns. KTDC has to share both the risk of borrowing government funds, IBRD loans, and by 
failure and the benefits of success. With this in using its own capital. 
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 payments 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 
por ion of the principal from the sponsors. 

* Equity investments 
Equity participation in companies set up to 

commercialize RD&E results. 

5 



FINANCIAL RESOURCES
 

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

The 	financial resources were comprised
of capital, technological development

primarily oebntpeand loalfrom ent 
financing debentures and loans from the 
Government, and the World Bank. Dunng 1984, the 
rOurhes olied oaggcureateourcesoW tlli, 
Of the total, the local currency resources totalled 
Won 40.1 billion, consisting of Won 8.1 billion in 
paid-in capital, Won 30.0 billion in technology 
development financing debentures and Won 2.0 
billion in loans from the Government. Foreign 
exchange resources were withdrawn to the amount 
of US$ 19 million from the first IBRD loan for the 
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 billion, floatation of 
tecnnology development debentures worth Won 55.5 
billion and borrowings from the Government 
aggregating Won 6.0 billion and withdrawl from the 
first IBRD loans to the amount of Won 26.9 billion 
(US$ 35 million). 
FUND RAISING (1984) 

(Won 0.1. Won5.8 

HARE CAPITAL 
--	 1984 was a year of new turn in terms of the 

".;.-paid-in share capital. 
Revision of the KTDC Act enabled the authorized 
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 capital, whicn pusnea
paid-in capital up to Won 22.8 billion at the end of 
the year. Of the additional capital, Won 2.0 billion 
was subscribed by the Government and Won 6.1 
billion was contributed by private industrial firms. 
Such strong capitalization is viewed as KTDC's first 
step towards entering mass-level operations. 
Particulary noteworthy is that 20 small-to-medium 
sized industrial firms joined KTDC as new 
shareholders and the total number of shareholders 
increased to 187. This remarkable growth reflects 
the wide support from the private industrial sector. 

won 22 8billion 

La.e 	 ,," . , 

Smalito-Medilm eoi:erns -39 , 

anxing Institutions & Others 17) 

Government 

Note-	 Figures inoarenthesis indicate number 
of shareholders 

aid-in Capital 

'Von 8.1 billion) Loans from the Government , 

(Won 2.0 billion) 



ECHNOLOGICAL DEVELOPMENT 

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

During 1984, KTDC was able to float 

debentures totalling Won 30.0 billion: Won 11.0 billion 
in the first floatation, Won 10.0 billion in the second 
floatation, 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 
consideraoly 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 exhausted 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 Bankto enable KTDC to on November 1, 1984meet the demands of industry in 
the form foreigntf currency for 19851986. 

FUND SOURCES ('81 -'84) 

( 8 
* * 

Pad-in Capital Loans from the Governm(Won 22.8 billion) (Won 6.0 billion) 
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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 
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 local 
currency funds of Won 80.9 billion. Total 
disoursement for the 4 years has been amounted to 
Won 79.0 billion including Won 52.1 billion in local 
currency and US$ 35.0 million in foreign exchange 
which snows a 116 % increase from Won 36.6 billion 
of the previous year. 


TRENDS OF APPROVAL 

(Won Billion) 


1981 1982 1983 1984 year 


E11Local Currency 
0 Foreign Currency 

TRENDS OF DISBURSEMENT 
(Won Billion) 

30 

e a,
 

'981 1982 '983 !98. 

0Local Currency UForeign 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 45% 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- mecium 
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 

61
 
14 3 

10
 
60
 

0 

1981 1982 1983 1984 year 

R Large N Small-to.Medium 

8 



QUITY INVESTMENTS AND 	 ONTINUED SUPPORT FOR R&D AND 
COMMERCIALIZATIONCONDITIONAL LOANS 

To promote R&D projects of industry which 	 In 1984, the breakdown of projects aDproved by 
category showed that Won 45.3 billion. (79% of totalinherently involve substantial risks. KTDC offers 
amounts approved) went to R&D activities andfinancial support of investments and conditional 
commercialization of R&D results. Won 8.4 billionloans, 
(15/60 ) to technology imports and training, and Won 

Over tne year. Won 2.7 billion was invested in 3.3 billion (6 %) tO purchasing of R&D eauipments 
eau!ty for 16 projects through accepting convertible 
debentures or sharing stocks in companies, and 
Won 0 6 billion was invested in 6 projects through 	 

.various conditional loans. 

.. ',C I.n-	 -

*P&D -":-ommerc al,at or ITeT.'coc., -cc-

ALANCED FINANCING TO ALL 
L. INDUSTRiAL SECTORS 

Of the total funds approved, Won 23.5 billion was 
approved for 71 prolects of the metal and machinery 
industry. Won 14 7 billion for 55 projects of tne 
electric and electronics industry, and Won 18.8 
billion for 58 prolects of the chemical and other 

ancindustries, each of which accounts 41%. 26% 
33% respectively. 

.8' 982 1983 1984 .

60 

30
30
 

/"~
,7, 	 -

" ,ea'
1981 1982 '983 984 

MMecrinery &Metal SlEleclic & Eiectrolcs VUChemical & Oire',s
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RESULTS OF OPERATIONS
 

The year of 1984 witnessed a tremendous 
growth in the KTDC's financial results both in terms No, moor 

of gross revenue and in net income. 

Total revenue for the yea: established a new 
record of Won 10.8 billion, an increase of 140%o 
over the preceding year's level, while total expenses 
for the year amounted 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. 

9 

03 

'? '983 

BRevenue 
*iE De~nse 

ENe! rcome 
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OTHER ACTIVITIES
 

r ECHNOLOGY BROKERAGE SERVICE 
" KTDC puts strong emphasis on making 

available advanced foreign technology to local 
business firms and prornoting 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 
aevelopea by the local business firms. 

In 1984. KTDC received 34 inauires: 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. 

NTERNATIONAL SEMINAR ON VENTURE 
CAPITAL 

In order to promote technological development 
tnrough 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 reoresenting financial institutions, 
government bodies. academia and industrial 
concerns attenoed including some prominent 
sDeakers from tme 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. 

ONFERENCE FOR SMALL.TO-MEDIUMC 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 technologicai development in SMIs was 
made, and free and !n-depth discussion on their 
status and technological development brought fortn 
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 
ideas and discuss mutual problems. 

ONFERENCE FOR KTDC'S 
PORTFOLIO INVESTMENT COMPANIES 

asKTDC, as always, provided various supports suCn 
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. 



D EVELOPMENT OF A DEHYDRATORfli EVELOPMENT OF A ENGINE POWER 
AND A HEATOEXCHANGER 

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

D PACK FOR DIESEL LOCOMOTIVES 
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 pirecision 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 manufacturec 
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 addition to 
replacing imports power packs on the domestic 
market. 

S..
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HE DOMESTIC PRODUCTION OF " EVELOPMENT OF LOAD CELL AND 
CUPROUS CHLORIDE IWO;' ITS RELATED PRODUCT 

Fhe domestic production of cuprous chloride, the The Load Cell, a transducer which converts applied 
major raw material for a bluish dyestuff called pressure into an electrical signal, is a technology 

and labor intensive product of which the apolirationpnthalocyanine blue. was initiated by the project 
sponsor in 1981. The present process of dry covers wide range of industrial equipment such as 
production, however, entails higher production costs electronic weighing scale, electronic hopper scale 
due mainly to heavy investment required in and other various factory automation facilities. 
eauipment designed to control the sophisticated 

Development and production of the Load Cell
reaction that takes place between chlorine gas and 

by domestic enterprises is highly desirable, especially
electrolyzed copper at high temperature. The 
sponsor. therefore, is developing an up-to-date wet 	 considering its importance as a sensor element and 

the tecnnical difficulties involved in its production
process utilizing such cheap raw materials as 
copper scraps and residual cuprous liquid, thereby KTDC financed Won 700 million in the form of 
considerably lowering the manufacturing cost. venture capital and expects the company's sales 

The sponsor also plans to improve the yield 	 volume to reach Won 2.0 billion in 1986 maintaining 
growth rate of 30%, which will assure KTDC a 

rate of stannous sulfate, another major product used 
as a metal electroplating agent through development moderate return on investment. 

of effective processes retaining and controlling its 
easy-to-oxidize properties. 

KTDC financed Won 290 million for the 
successful implementation of the proposed project 
:nrougn whicn such advantages as cost reduction, 
greater flexibility in use of raw materials and quality 
up-grading are expected. 

. ...	 1 
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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 

I1. 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 
3,899,282 

566,917,766 
16,669,900,883 
15,380,826,069 
1,782,074,775 
8,316,475,321 

(81,664,753) 
738,048,277 

66,547,074,052 

60,891,111,914 
2,348,885,366 

609,652,338 
(655,888,825) 
1,717,994,568 

586,648,000 
1,048,670,691 

98,300,269 
50,185,435 

(37,520,234) 
170,152,689 
(84,517,621) 

639,841,582 
173,531,848 
466,309,736 

110,661,693,323 

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 

37,076,6u4,423 

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 
98,807,374 
214,186.818 

54,796,650,493 

/ 
16 



LIABILIES 
1984 1983 

1. 	CURRENT LIABILITIES 2,231,608,983 944,117,719 

Wlihholding taxes 19,477,146 17,681,680 

Accrued expenses 1,677,816,463 551.893,444 

Unearned income 504,813,148 374,542.595 
26,074,919 -Accounts payable 


Taxes oayable 3,427,317
 

II. 	 LONG.TERM LIABILITIES 86,944,035,705 40,5F6,538,309 

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 
22,834,187,000 14,678,672,0001. 	CAPITAL STOCK 

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 
(1,348,138,365) (1,382,677,535)II. 	 DEFICIT 

Deficit after prior period adjustments (1,382,677,535) (428,211,210) 

34,539,170 (954,466.325)Net 	income for the year 

TOTAL SHAREHOLDERS' EQUITY 	 21,486,048,635 13,295,994,465 

TOTAL LIABILITIES AND SHAREHOLDERS' EQUITY 	 110,6M1,693,323 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 of stock issue costs 
Amortization of debenture issue costs 

Amortization of discount on debentures 

Miscellaneous losses 

Vl. ORDINARY INCOME 
VII. SPECIAL GAINS 

Gain on disposition of fixed assets 
Gain on disposition of non-business fixed assets 

VIII. INCOME BEFORE TAXES 
IX. TAXES 
X. 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 

599,513,228 336,740.155 

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 
183,051,827 279.743,24C 
383,056,312 253.959.22E 

1,560,262,077 1,335,674.08E 
1,282,m,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 7.376.852 

813,335,809 386,100,979 
125,494,438 58,697.17C 
286,701,572 107.093,40S 

397,874,999 219,750,00C 

3,264,800 560.40C 

26,542,093 (954,568,480) 
11,424,394 102,155 

- 102,155 
11,424,394 

37,966,487 (954,406,325) 
3,427,317 

34,539,170 (954,486,325" 
(1,382,677,535) (428,211,210) 
(1,348,138,365) (1,382,677,S35, 
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STATEMENT OF CHANGES IN CASH POSITION 
SOURCES OF CASH 

FINANCIAL TRANSACTIONS INVOLVING
 
INFLOW OF CASH
 
Cash provided from oerations 


Net income per statement of income 

Add: Charges not affecting cash
 

Depreciation 
Provision for employees' severance liability 
Provision for possible losses on portfolio loans 
Loss on translation of foreign currency 
Amortization of stock issue costs 
Amortization of debenture issue costs 
Amortization of discount on debentures 
Amortization of orepaid front-end-fee 
Accured expenses 
PayaLie taxes 

Deduct: Income not affecting cash
 
Unearned income 

Income on translation of foreign currency 


Deduct: Income involving changes in cash
 
Gain on disposal of non-business fixed assets 


Decrease of current assets 

Decrease of investment and other assets 

Decrease of fixed assets 

Increase of current liabilities 

Increase of long-term liabilities 

Increase of capital stock 

Total 

II. 	FINANCIAL TRANSACTIONS NOT INVOLVING 
INFLOW OF CASH 
Decrease of investment and other assets 
Increase of current liabilities 
Total 

TOTAL SOURCES OF CASH 


1984 	 1983 

1,839,193,744 (513,465.745) 
34,539,170 (954,466,325) 

27,582,974 32,360.848 
169,229,630 58,764,630 
363,056,312 253,959.226 

1,282,222,403 244.187.562 
125,494,438 58,697.170 
286,701,572 107,093.409 
397,874,999 219,750.000 

40,190,497 39,970.877 
1,125,923,009 359.049.397 

3,427,317 

(661,245,466) (700.925.655) 
(1,344,358,717) (231.804.729) 

(11,424,394) 	 (102,155) 
28,581,012 

5,823,579,885 620.348.850 
-	 5.500.000 

132,554,330 244.235.355 
46,934,418,857 33,334.281,526 

8,155,515,000 4,860,162.000 
62,913,842,828 38,551,061,986 

8,506,038,515 208.399,262 
25,588,608 

8,531,625,123 208,399,262 
71,445,467,951 38,759,461,248 
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APPLICATIONS OF CASH 
1984 1983III. 	 FINANCIAL TRANSACTIONS INVOLVING 

OUTLAY OF CASHIncrease of current assets 54,785,767 674,626.6?3Increase of investment and other assets 45,032,882,081 25,506,441,064Increase of fixed assets 34,143,724 19.089.058Increase of deferred assets 738,377,400 441.612.346Decrease of current liabilities 
1.752.030Decrease of long-term liabilities 22,055,386 2.782,861

Total 
45,882,244,35C 26,645,303,992IV. FINANCIAL TRANSACTIONS NOT INVOLVING 

OUTLAY OF CASH 
Increase of current assets 107,286,302
Increase of short.term portfolio 8,316,475,321 -Increase of investment and other assets 107,198,000 208.399.262Increase of deferred asisets 665,500
Total 

8,531,625,123 208,399,262TOTAL APPLICATIONS OF CASH 54,413,889,481 26,853,703,254INCREASE OF CASH 17,031,598,470 11,905,757,994TOTAL 
71,445,467,951 38,759,461,248 
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BRIEF 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.
 

Feoruary 27 	 Mr. Chang-Dal Kim was
 
elected as Representative
 
Director and President.
 

February 15 	 KTDC was empowered to
 
undertake technology evaluation
 
of proposals for cooperative
 
research between public
 
research institutes and industrial
 
firms under the auspiece of 
National R&D Program, 

J ~ 2,,.-~ApriLb , 

The LJu l Meeting of 

Sha,-hibdens was held. 

December 31. 
The KTDC Pt was promulgated. 
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BOARD OF DIRECTORS
 

D Board of Directors 
Chairman Chung Ju.Yung 

Representative Kim Chang-Dal 
Director and 
President 

Executive Kim Tong-Won 
Director 

Director Cho Kyung.Mok 

Director Ryu Ki-Jung 

Director Huh Shin-Ku 

Director Kang Jin.Ku 

Director Song In-Sang 
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Arpendix D 

UNITED STATE AGENCY FOR INTERNATIONAL DEVELOPMENT 

AMMAN / JOIDAN 

The Private Sector Development Program
 



CURRENT ECONOMIC CONDITIONS
 

(THE NEW ECONOMIC REALITIES)
 

EXTERNAL FACTORS
 

* 	 Reduced Arab Gulf Official Development Assistance (Down 65%)
 

Reduced remittances (Down 50%)
 

Weakness in mdjor external markets for Jordan's agriculture
 
and light manufactures - (Iraq, etc.)
 

Low world commodity prices for Jordan's extractive products
 

INTERNAL FACTORS
 

High population growth (2nd highest in the world)
 

Large numbers of educated people coming into the labor market
 

Slowness by GOJ in adopting policy and practices changes
 

Developing crisis of confidency by business
 

*



LEADING TO
 

Rising unemployment
 

Low foreign exchange reserves
 



PROSPECT FOR
 

FOREIGN EXCHANGE EARNINGS OR SAVINGS
 

.In the Public Sector --. NIL (Only by *belt tightening")
 

In the mixed sector - MODERATE (Countertrade or barter 

exports of extractive) 

- HIGH (through exports or legitimateIn the Private Sector 


import substitution)
 

INCREASED EMPLOYMENT 

- LOW (Presently employs 50% of* 	 In the Public Sector 

workforce)
 

In the mixed sector - LOW (Presently overmanned and 

inefficient)
 

In the Private Sector - POSS 



THUS, REFOCUS DEVELOPMENT OBJECTIVES TOWARDS
 

Private Sector employment; and
 

Earning or savings of foreign exchange through private
 

business development
 



SECTORS OF INTEREST
 

Manufacturing
 

Services
 

Agribusiness
 



AREAS OF CONCERN
 

1. Government policies and practices
 

2.. Design of products/services
 

3. Problems in production
 

A. Efficiency
 

B. Plant layout
 

C. Quality assurance/control
 

D. Inventory control
 

E. Manufacturing engineering
 

4. Marketing
 

A. Domestic
 

B. Export (Niches)
 

C. Regional
 

D. New markets
 

5. Financing
 



Appendix E
 

L;iar ing of Risks 

Funds supported by 4(uvernments for financing technology 

development have attempted various formulae for sharing of 

costs/benefits witn the private sector. The BIRD Foundation 

has been successful. They offer conditional loans where BIRD
 

Foundation and the private companies (U.S. and Israeli) share 

50 50 of the costs; BIRD Foundation and the private companies 

can each loose its share (50%) out BIRD Foundation has an 

upside gain for success of an additional 50% paid as royalties
 

on sale of products sold. FINEF in Brazil will provide
 

approximately 50t of the financing through loans at 2-4% to
 

small comi-anies, 8% to large companies with a correction for
 

inflation that essentially means that 80% of the loans to small
 

businesses are forgiven. There is no upside gain in the
as 


case of BIRD Foundation. The IBRD provided a loan to CDTI in
 

Spain to finance the development of indigenous technology in
 

the private sector to meet local needs. CDTI makes loans to
 

enterprises for research and development work, these loans are
 

forgiven if the work is not successful. They will finance up
 

to 60% of the costs. If the work does lead to marketing of a
 

new product or service, the principal is repaid at the rate of
 

5% of net sales. The profits to CDTI come from a charge of
 

2.5% of the net sales for the period equal to the time elapsed
 

from closing of the pro3ect to the end of the repayment of the
 

principal. CDTI works closely with Sefinnova, a venture
 

capital firm, financed in part by IFC. KTDC (Korean Technology
 



Development Corporation) was financed in part by an IBRD loan.
 

It will finance research, development and engineering in
 

private industry through loans, sometimes without collateral,
 

and through equity funds to companies set up to exploit new
 

research ana development results. The loans for technology
 

development are partly forgiven if the development is
 

unsuccessful. KTFC (Korea Technology Finance Corporation) is a
 

s*lbsidiary of the Korean Development Bank which finances
 

investments in high technology industries. IFC has provided
 

financing to KDIC (Korea Development Investment Corporation)
 

which is a venture capital firm which provides first arid second
 

round financing to firms after the technology has been
 

developed.
 

One rough estimate of shared financing't each stage of the 

development is: 

Stage Private/A.I.D. 

1 0/100
 

2 30/70 

3 70/30
 

4 100/0
 

Equally important are the collateral requirements,
 

repayment terms, and treatment by country of R&D expenditures.
 

If the emphasis is on small businesses, it will be important to
 

structure the financial arrangement so that it is off balance
 

sheet; that is, the financing does not increase the company's
 

liabilities relative to its total assets.
 



R&D Limited Partnerships 

Another approach for financing technology development with 

the private sector is R&D Limited Partnerships. Using tax 

write-off provisions of Section 174 of the Internal Revenue 

Service Code, a U.S. investor, a limited partner, can deduct
 

R&D costs as incurred, rather than capitalize them as part of 

the products' cost. A general Oartner manages the limited
 

partners' funds for product or process development, and if 

successful, 
the limited partners gain additional income in the
 

form of royalties, equity, etc., which, if the partnership is 

structured correctly, are treated as capital gains and not 

ordinary income to the investor. This off balance sheet 

financing of new products and processes is particu*.arly 

attractive to small and medium size companies. line
Since base 


technology is generally required 
for product and process
 

development, federal laboratories, universities and 
even large
 

corporations 
can earn royalties from the partnership both on
 

base line technology and products processes oeveloped.
on or 


This arrangement has not been used to date for developing 

products or processes for developing countries' needs or 

markets. But it could be. 
 The financing leverage for A.I.D.
 

in commercializing technology through the process is 

substantial. However, 
because developing countries' markets
 

perceived higher than U.S.,
will be as risk the A.I.D. will
 

have to play 
a role which may be as limited as a facilitator of
 

identifying opportunities through it's overseas mission 



networks, to financiny a uusiness plan and certain operating
 

costs of the general partner, to perhaps to lending money to
 

the partnership providing leverage and potentially higher
 

returns to the limited partnership investors.
 

Technological development opportunities for funding could
 

come from venture funds mentioned above, from universities, LDC
 

or U.S., from international research centers, from small and
 

medium size businesses, U.S. or LDC, or from other sources.
 

Most of the investment funds for product or process development
 

through R&D Linited Partnerships would come from private 

investors. The same principles on risk sharing outlined above
 

would apply. The difficult issues for structuring R&D Limited
 

Partnerships are identifying the market and the general partner
 

who is responsible for overseeing the selection of projects and
 

funding and managing the R&D activities and partnership
 

activities for the investors.
 

Next Steps
 

How to get started. One approach would be to take
 

four-five countries (Jamaica, Costa Rica or the Dominican
 

Republic, India or Pakistan, Thailand, Kenya, Turkey)
 

representing different conditions and then establish
 

intermediaries or structure an R&D Limited Partnership.
 

I. Financial Intermediaries
 

1. Define goals and objectives of a financing institution
 

in a particular country; 

2. Look at financing available for each stage (1-4) and
 

institutional capability to provide such financing;
 



3. Review breadth of market potential and of technology 

available or being developed and introduced, and capability to 

do so; 

4. Review laws and regulations on: 

a. capital gain versus income
 

b. repatriation of funds 

c. depth and breadth of capital markets
 

d. government approval on
 

-- joint ventures 

-- joint research project 

-- licensing 

e. patent and trademark protection 

f. fiscal policies;
 

g. treatment of off balance sheet financing by the
 

accounting professional, lending institution and government tax
 

pol icy.
 

5. Agree on the structure, capitalization and operating
 

guidelines for such an institution;
 

6. Find the management.
 

II. R&D Limited Partnership 

1. Develo;? a solicitation for an R&D Limited Partnership,
 

2. Develop a preprospectus for a R&D Limited Partnership
 

program;
 

3. Identify a lead investor or general partner;
 

4. Decide on A.I.D.'s involvement in a blind pool and in
 

individual, project specific R&D Limited Partnerships;
 

5. Market the program, being country (countries) or sector
 

(sectors) or technology (technologies) specific.
 
/ 


