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Introduction

The High-Tech sector in Isradl has turned in the course of the last decade into a
griking economic success story, both by loca and by internationd standards. In fact,
Ilsael gands as one of the most prolific innovating economies, and as one of the few
“Slicon Vdley” types of technology centers in the world. There is no doubt that
Government policy was key to the emergence and success of the sector, a policy
embedded for the most part in the programs and budgetary resources of the Office of the
Chief Scienti (OCS) a the Ministry of Industry and Trade. However, the very success
of the sector and its reentless dynamism cdl for the periodic revison and reexaminaion
of those policies Moreover, the current budget impasse in this aea (due to tight
government funding a a time of growing demand for R&D grants) bought to the surface

basic tensgons that were built into the palicies, and that could no longer be ignored.

Interest in R&D Policy as an area of research has experienced recently a marked
upsurge within mainsream economics (see for example Klette, Moan and Griliches,
1999, David and Hall, 2000, Jones and Williams, 1998, etc.). This probably reflects the
perception that technical advances in Information Technologies (IT) and related aress
have had a noticesble and sustained impact on productivity growth in recent years
(contrary to the previous unessiness in that respect vividly articulated in “Solow’s
Paradox”). Since R&D is driving the reentless flow of innovations that fud IT and the
“New Economy”, policies that affect R&D have thus become an attractive fidd of
inquiry. Moreover, advanced economies other than the US, and in particular European
countries, see it as a mgor god to partake in the processes associated with the current
wave of innovaions, and therefore ther interes in R&D Policy is immediate and
pragmatic. So it is for Isad, where early recognition that its comparative advantage
resdes in its highly skilled labor and world-class academic resources (contrasted to its
relatively poor endowment in naturd resources) led the Government to actively promote
commercia R&D for the past three decades.



The man god of this pgper is to provide the badc ingredients for the
understanding of R&D policy in Israel, and suggest possible changes to it. It condsts of a
decriptive firgt part, whereby the various programs of the OCS are lad out in some
detaill, and a second chapter where we examine the outstanding policy issues and put
forward suggestions for reform. Following a brief account of the functioning and history
of the OCS, we review in section 1.2 the OCS man programs, including their mission,
mode of operation, budget and compostion. Section 1.2.1 describes the standard R&D
Grants Program, followed by the “Magnet” Program, and the Incubators Program; section
.24 touches on Internationa Cooperation, including the BIRD Program. Section 1.3
presents quantitative indicators of OCS activities over time, including budgets and
projects by sze of firms, followed in section 1.4 by a review of econometric Sudies on
the contribution of the OCS, and an overview of the rise of the High-Tech sector in Isradl
with the aid patent data.

Part 11 opens with a discusson of dlocation schemes for the regular OCS Grants
Program in view of a rigid budget condrant, followed by an examination of possble
ways of departing from the principle of “neutraity”. Section 11.2 deds with a host of
related issues, such as the payback system, the conditiondity of production in Isradl, and
the need for ongoing economic assessment of the various programs. Section 11.3 attempts
to assess the “Magnet” program for the support of consortia engaged in generic R&D,
and raises the question of the dedrability of supporting it versus the regular commercid
R&D projects. Lagly, we tackle the issue of how much should the Isragli economy invest
in R&D, and what does such atarget imply in terms of Government support.

It should be emphasized once again that this paper is meant to be firg and
foremost a descriptive account of ongoing R&D government programs in Israd, with the
god of providing a suitable framework for a much needed discusson on outstanding
policy issues. Hopefully, these issues are of rdevance not just for Israd but for any
economy contemplating active government involvement in R&D.



Part |
Government Support for Industrial R&D in Israel: An Overview'

l. 1 Background

The beginning of government support for indudrid (civilian) R&D in Igad daes
back to 1968: a government commission, headed by Prof. Kachasky, recommended the
cregtion of the Office of the Chief Scientis (OCS) a the Minigry of Industry and
Commerce, with the mandate to subsidize commercid R&D projects undertaken by
private firms. Support was confined until then to Nationad R&D Labs, and to academic
R&D, in addition to the weighty resources that were devoted to defense-rdlated R&D and
to agriculturd research. And indeed, indugtrid R&D rose rapidly following the
establishment of the OCS. Between 1969 and 1987 industrid R&D expenditures grew at
14% per year, and High-Tech exports grew from a mere $422 million in 1969 (in 1987
dollars), to $3,316 million in 1987 (Toren, 1990).

The next key development was the passng of the “Law for the Encouragement of
Indugtridl R&D” in 1985 (it has been revised severa times since). This is the main piece
of legidation that has defined the parameters of government policy towards indudtrid
R&D ever snce. The dated gods of the legidation, to be implemented by the OCS, are to
develop science-based, export-oriented industries, which will promote employment and
improve the balance of payments. In order to do this the legidation was supposed to
provide the means to expand and exploit the country’s technologicd and scientific
infragtructure, and leverage its high-skilled human resources. The 1985 Law may soon
undergo a dgnificant revison, in view of the changes undergone by the High-Tech sector
in the course of the last decade, and the recent budgetary restraint that has resulted in
excess demand for R& D grants under the present system.

! Asthetitleindicates, we confine ourselvestocivilian, industrial R&D. Both defense R& D and academic
R&D have played al along apivotal rolein Israel’ s overall research enterprise, and fueled to some extent
the growth of High Tech viaavariety of spillovers, but these are beyond the scope of this paper.



At the heart of the law is a program of financid incentives. Companies — whether
big corporations or smal sartups — which meet certain digibility criteria, are entitled to
receive matching funds for the devdopment of innovative, export-targeted products. The
OCS funds up to 50 percent of R&D expenses in established companies, and up to 66
percent for sart-ups. The OCS supports and administers a wide range of additiona
programs, the man ones being. (i) “Magnet”, a program to encourage pre-competitive
generic research conducted by consortia; (ii) a program of technologica incubators, (iii)
vaious programs involving bilaerd and multilaerd internationd R&D  collaboration.
We review these programs here in some detail. Other, rdatively minor programs aimed a
gpecific stages dong the innovation cycle or a particular segments in the progresson
from an innovaive idea to a full-fledged commercid enterprise are described in

Appendix 1. In section 1.3 we present quantitetive indicators of the various programs.

1.2 A Review of OCS Programs?
1.2.1 Support for Standard R& D Programs

This is by far the larget program, and adminigering it conditutes the main
activity of the OCS. The way it works is as follows. Qudifying firms submit grant
goplications for specific R&D projects, these are reviewed by a Research Committee, and
if approved (about 70% are) the gpplicants receive a grant of up to 50% of the stated
R&D budget for the project. Successful projects (i.e. those leading to sales) are required
to repay the grant, by paying back to the OCS “royadlties’ of 3% of annua sales® up to
the dollar-linked amount of the grant. Recipients of the R&D grants have to abide by the
following conditions. (1) the R&D project must be executed by the gpplicant firm itdf;
(2) the product(s) that emerge from the R&D project must be manufactured in Israd; (3)
know-how acquired in the course of the R& D may not be transferred to third parties*

2 Wedraw for this section from avariety of material from the ™ (see Israel Ministry of Industry and Trade,
1994, 19993, 1999b and 1999c), as well asfrom personal involvement with the OCS, in particular with the
Magnet Program.

3 Actually the original payback schedule was as follows: 3 % of revenues from sales of the products
developed for thefirst 3 years; 4% in the next three years, and 5% from the seventh year onwards. This
schedul e has been revised afew times, and the Treasury is pressuring the OCS to increase these
percentages, and even impose interest payments.

* The Research Committee may grant exemptions to requirements (2) and (3), but asfar as | have been able
to establish, this has rarely happened.



The Research Committee, chaired by the Chief Scientist, is responsble for
defining the conditions for granting aid (within the confines of the 1985 Law), and for
reviewing the applications and sdlecting the recipients. The committee is saffed both by
quaified government officids and by public representatives, but it relies on (outside)
professond referees and advisers to review the applications. Decisons of the Research
Committee can be gppedled before an Appeals Committee.

Grants of (up to) 50% of the totd R&D codts are given to projects that “lead to
know-how, processes or sysems for manufacturing a new product/process or
substantialy improving existing ones”® Grants covering 30% of R&D costs are available
for projects leading to improvements in exiging civilian products, and 20% for
improvements of military products. Start-up companies qudify for grants of up to 2/3 of
R&D cogs, with a ceiling of $250,000 a year for two years. Products aimed a the
military (export) market qudify for grants of up to 30%.

lsadl has a long-ganding policy of encouraging the development of an indudtrid
base in peripherd aress (away from the main urban centers), which is reflected dso in the
R&D support programs. Thus, R&D projects performed in the preferentid peripherd
areas (“Grade A Development Areas’) are entitled b additiond 10% grants for civilian
projects that means grants of up to 60% (rather then 50% for the others), and military
projects are entitled to grants of up to 40% (rather than 30% for the others).

1.2.2 The*“Magnet” Program

Notwithstanding the rapid growth of the High-Tech sector in Israd from the late
1960's onwards, it became clear by the early 1990s that the industria landscape in Israel
was too fragmented, and Isragli indudtrial companies were too smdl to be able to
shoulder the escdating costs of deveoping new technologies in cutting edge fidds.
Moreover, Isragl boosted world-class research universities, but they operated largely in

® Inthe early 1990’ s the 1985 L aw was amended so as to place the software industry on an equal footing
with other industrial sectors, so that software development projects qualify for the same type of aid.



isolation from surrounding indudtriad developments and needs, and hence the vast
economic potential embedded both in the highly qudified academic manpower and in
university research remained largely untapped.®

Against this background the OCS established in 1993 the “Magnet” Program’, to
support the formation of consortia made of indudtrid firms and academic inditutions in
order to develop generic, pre-competitive technologies® These consortia are entitled to
mult-year R&D support (usudly 3 to 5 years), conssting of grants of 66% of the totd
goproved R&D budget, with no recoupment requirement. The consortia must be
comprised of the widest possble group of industrid members operating in the field,®
together with Igadi academic inditutions doing research in scientific arees relevant to
the technological goals of the consortia.

Mindful of possble corflict with anti-trust provisons, consortia members must
pledge to make the products or services resulting from the joint project available to any
interested loca party, a prices that do not reflect the exercise of monopoly power.
Keeping with the mandate to encourage pre-competitive technologies, support to the
consortia ceases once the equivaent of the “pilot plant stage” is reached. That is, the
additiond R&D required for the actud commercidization of the products is not
supported by Magnet, but the member companies may then goply for regular grants from
the OCS. Contrary to the regular OCS support to industrid R&D projects, the Magnet
program operates on a competitive basis, that is, it is open to any number of proposas for
the formation of new consortia, and it selects only those that merit support on the basis of
aranking system.

By the end of 1999 there were 18 consortia in operation, commanding a budget of
about $60 million, and four additiond consortia in various dages of gedtation. These

® Israeli universities have proved also to be highly capable of generating innovations having economic
potential (as manifested for example in the large number of US patents assigned to them — see Trajtenberg
1999), but once again weak links with industry have prevented the extensive exploitation of such potential.
"“Magnet” isthe acronym (in Hebrew) for “Generic, Pre-Competitive Research”.

8 Magnet supports also the integration of advanced technologiesinto industry via users associations, but
that is asecondary activity.

® Participation is limited to I sraeli-based companies, or Israeli subsidiaries of foreign companies.



Tablel
Active Magnet Consortia as of
December 1999

Ground Stations for Satdlite Communications

Digitd Wirdess Communications

Broad-Wide Band Communication (BISDN)

Multimedia On-Line Services

Diode Pumped Lasers

Multi Chip Module (MCM)

Magnesum Technologies

Hybrid Seeds and Blossom Control
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DNA Markers
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Drug and Kits Design and Development (“Daa't”)
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MMIC/GaAs components
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0.25 micron/300 mm devices
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Ultra Concentrated Solar Energy (“ Consular™)
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Network Management Systems

[
o

Digita Printing

=
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Image Guided Thergphy (“1zmd”)
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Computerized Industrial Processes

User Associations:

1. Usersof Advanced Technologiesin Electronics

2. Usersof Advanced Technologiesin Metd




consortia span a wide range of technologies, primaily in communications, micro-

electronics, biotechnology, and energy. Table 1 shows the complete list.

1.2.3 The Incubators Program®®

Technological  incubators are  support  organizations that give  fledgling
entrepreneurs an  opportunity to develop their innovative technologicd idess and st up
new busnesses in order to commerciaize them. The program was introduced in the early
1990s, when immigration from the former Soviet Union had reached its pesk. Many of
these immigrants were scientiss and skilled professonds thet came to Israd with highly
vauable human capitd as well as with plenty of ideas for innovative products. However,
they were lacking in virtudly dl other dimensons required for commercid success, from
knowledge of the redevant languages (eg. Hebrew and English) and of commercid
practices in western economies, to managerial skills and access to capitd. Even though it

targeted new immigrants, the program isopen to al.

The god of the incubators is thus to support novice entrepreneurs at the earliest
dage of technologicd entrepreneurship, and help them implement therr idess and form
new busness ventures The premise is that the technologicd incubator would
gonificantly enhance the entrepreneur's prospects of rasng further capitd, finding
drategic partners, and emerging from the incubator with businesses that can stand on
their own. Of course, this initid stage is the riskiest, and certainly in the early 1990s there
were virtualy no other sources of finance in Isradl for such ventures. Since the mid-1990s
there has been a growing influx of venture capitd, and hence it may wel be tha the
purdy risk-sharing function undertaken by this program may be less criticd a present
than what it was a its inception.

Each incubator is structured so as to handle 10 — 15 projects smultaneoudy, and
provides assigtance in the following areas. determining the technologicd and marketing
aoplicability of the idea, drawing up an R&D plan and organizing the R&D team, raisng

10| n addition to the sources already mentioned, we drew material for this section from the internet site of
the program, www.incubators.org.il



capitd and preparing for marketing, provison of secretariad and adminidrative services,
maintenance, procurements, accounting, and legdl advice™

To qudify, projects must be amed a developing an innovative idea with export
potentid. The R&D team is to be made of 3.6 workers, and the stay at the incubator is of
up to two years. The expectation is that by the end of the period there would be a
prototype and an orderly business plan, and the project should be ready for further
commercid invesment and/or the involvement of a drategic partner. The budget for each
project is of about $150,000 per year, for two years a most.}? As with the regular OCS
program, the ensuing products have to be manufactured in lsrad, and if successful the
entrepreneur has to eventualy repay the grant through “royalties’ on sales.

Since its inception in 1991 and up to end of 1998, the incubators have managed
close to 700 projects, of which about 200 were ill running as of December 1998 in 27
incubators across the country. Current projects employ about 900 professionas, 70% of
them recent immigrants, al with academic traning and many with high degrees Of the
500 “graduating” projects, the success rate was about 50%, i.e. haf managed to continue
on ther own, the remaining haf were discontinued. About 200 projects (out of the
successful half) managed to attract additiona investment, ranging from a mere $50K, to
sverd $ million. There are no pre-determined technologica areas for the submission of
projects. The actud digribution of projects by fieds has been as follows Electronics
27%, Software 20%, Medicd insrumentation 17%, Chemistry 27%, Miscellaneous 9%.

|.2.4 International Cooperation
The redive advantage of Igad’s High-Tech sector manifests itsdf primarily in
its technologicd prowess in the R&D dages However, Igadi High-Tech companies

1 Each incubator is an autonomous not-for-profit organization. Day to day operations are run by a
professional (salaried) manager, and next to her operates a projects committee that selects and monitorsthe
projects. These committees are composed of professionals from industry and academia, e.g. corporate
executives, R& D managers, professors, etc. Committee members volunteer their time and expertise and do
not receive any financial compensation.

2 The budget for the incubator’'s administration is of $175,000 per year. This includes the incubator
manager's salary, administrative expenses, outlays for sorting and studying of ideas, and organizational
expenses for project commercialization and marketing.

10



auffer from serious difficulties in marketing abroad, primarily because of geographic
disance from the target markets, and ther reaively smdl sze. Thus, cooperation with
foreign companies active in the target markets is likely to increase the ability of Isradli
technology and products to penetrate globad markets. In that spirit, the Isragli government
has sgned in recent years a number of bilalerd R&D cooperation agreements with
foreign governments. These are meant to encourage contects between Isradli and foreign
companies leading to joint R&D, manufacturing and marketing. Foreign companies are
expected to benefit by gaining access to advanced Isradi technology, and they are dso
likely to derive commercid advantages from Israd’s smultaneous free trade agreements
with the U.S. and the European Union (few countries enjoy both).

Joint ventures between Isradi and foreign companies, authorized by the relevant
authorities in the respective countries, are entitted to ad from both governments
according to the regulations prevaling in each. Bilaterd agreements exis dready with a
number of countries, including the U.S, Canada, France, Holland and Spain; ther
implementation is the respongbility of the Chief Scientis, asssted by “MATIMOP’ —
The lsradi Industry Center for R&D.

The BIRD Program

The lsrad-U.S. Bindiond Indudrial Research and Development Foundation was
founded in the early 1980s under a convention signed by both governments. Its objective
was to “promote and support joint, non-defense, indudrial research and development
activities of mutua benefit to the (private sectors of the) two countries” The Foundation
has an independent legd satus and its main office is in Isad. Its Board of Governors is
comprised of representatives of the U.S. and Isragli governments.

BIRD participates in the funding of joint R&D via “conditiona grants’ amounting
to 50 percent of the project costs, up to a maximum of $1.5 million per project. If a
project succeeds, BIRD receives roydties — a pre-tax expense to the payer — up to a
maximum of 150 percent of the conditiond grant. Only in cases where a project fails and
there are no sdes are the companies exempted from repaying the grants. BIRD aso helps

11



lsadi or American companies identify partners in order to endble them to submit joint
R&D programs for funding by the Foundation.

[.3 Quantitative Indicators of OCS Support Programs

Sysematic data on the OCS are hard to obtain, and in fact there are virtudly no
“officid” datidics on the activities and budgets of the OCS since its creation in 1969.
The lack of data has been detrimenta to the functioning of the OCS and has surdy
impared the formulation of R&D policy a dl leves The OCS is wdl awae of the
problem, and efforts are currently being made to remedy it in a fundamenta way. The
data presented here are based on reports supplied to us by the OCS in January 2000, but
there dill remain question marks regarding some of the figures, and hence these should
be seen as tentative data, that require further scrutiny.

The dollar figures in coming tables are dl in current $ - in order to transform
them to constant $ one would have to @nstruct an gppropriate R&D deflator, of which
the main component should be of course the dollar cost of R&D personnel, such as wages
of engineers and technicians. We do not have a present such deflator, and hence we
opted to leave the figures in current $, rather than resort to arbitrary (and potentiadly
decaving) deflation procedures™® Thus, dl statements henceforth based on or implying
comparisons of dallar figures across time need to be qudified, in that dollar figures of

different years are not strictly comparable.

Table 2 shows the OCS budget since 1988, as well as paybacks, and the amounts
dlocated to the Magnet and Incubators program. Totad R&D grants administered by the
OCS increased steeply since 1988 and up to the mid 1990s, then increased dightly until
1997, and have changed little since. Paybacks have risen very fast throughout the whole
period,®® and in fact their weight in the OCS budget has increased dramaticdly from a
mere 7% in 1988 to 32% by now. What this means is that about 1/3 of the present OCS

13 The data comes from the office of LidiaLazens of the OCS, and was supplied by Shai Goldberg.
14 A common practiceisto deflate just by the rate of inflation in the US, but such deflator isin fact
irrelevant for the case at hand.

15 The projections for 2000 indicate that paybacks may have stabilized by now.
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budget just conditutes “recycling” of funds within the High-Tech sector, and not
Government subsidy to R&D. The net subsdy is given in column 4 under “Net Grants’:
these pesked in 1995, and have since declined dightly (certainly more o in red terms).
Furthermore, if we subtract the funds dlocated to the Magnet and the Incubators
programs, we can see that the net subsdy to the regular OCS Grants program has
declined very subgtantidly since 1995 (by about 25% in nomind terms up to 1999).

Table 3 shows the number of firms gopplying to the OCS for grants, totd as well as
fird timers Both pesked in 1994 and have declined subgtantidly since. The decline
indudes, quite surprisingly, aso start-ups that applied for the first time!® Given the rapid
growth in the overdl number of startups throughout the economy,'’ the dedine in the
number of fird-time dartup applicants may wdl reflect a change in ther funding
drategy, that is, more of them may prefer to rdy on venture capitd funds rather than on
the OCS (without “strings attached” in terms of production in Isragl or the eventud sde
of the firm to foreign corporations).’® It is worth noting that in the course of the 1990s a
total of 2,380 firms applied for support from the OCS for the firg time. This is a large
number by any standard, and offers further indication of the prominent role that the OCS
has played in fostering the High- Tech sector.

Tables 4 (a) — (c) show the distribution of projects and grants by size of firms!%2°
The annual number of projects supported averaged 1,300 for the past 5 years, declining
from a high of 1,500 in 1995 to 1,200 in 1999.%' On the other hand the average $ amount
per project increased from $227,000 in 1995 to $368,000 in 1999 (in nomina terms).

16 Start-ups are defined by the OCS as firms of up to 3 years of age.

17 Once again, there are no official figuresin that respect, but all indications are that startups have
mushroomed in Israel since the mid 1990s. In fact, arecent newspaper report based on the number of
startupsthat hired the services of accounting firms claimed that in 1999 alone 1,500 new startups were
formed.

18 This might also reflect a change in the technology mix of the newcomers, with more of them in Internet
applications that represent novel business models rather than novel technology, and hence that may not
qualify for support from the OCS.

P« argefirms” are defined by the OCS as those with over $100 million in sales; startups refer to firms of
up to 3 years of age.

2011y table 4 some dollar series are aggregated into 5-year totals: these sums obviously don’t mean much
since the figures areinnominal $, but may still be useful as ballparks to compare across firms of different
sizes.

2L Thisfigure refers to projectsapproved. In fact, the average number of projects applied for is about 1,800.
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Table2

The OCSBudget 1988 — 2000
(in current $ million)

(1) (2) 3) (4) (5) (6)
Year | R&D |Paybacks|Paybacks| Net Magnet/incubators
Grants Grants | Grants
1988 120 8 0.07 112 - -
1989 125 10 0.08 115 - -
1990 136 14 0.10 122 - -
1991 179 20 0.11 159 0.3 3.6
1992 199 25 0.13 174 3.7 16
1993 231 33 0.14 198 4.6 23
1994 316 42 0.13 274 10 28
1995 346 56 0.16 290 15 31
1996 348 79 0.23 269 36 30
1997 397 102 0.26 295 53 30
1998 | 400 117 0.29 283 61 30
1999 428 139 0.32 289 60 30
2000**| 395 128 0.32 267 70 30

* R&D Grants minus Paybacks

** Edimates

14




Table3

No. of Firms Applying for R& D Grants

Year | No. of Firms First-Time Applicants
Applying Total Start-Ups

1990 451 216 34
1991 576 264 109
1992 626 241 165
1993 661 245 179
1994 777 291 218
1995 715 236 146
1996 705 257 200
1997 643 200 170
1998 629 222 165
1999 598 208 138
total 2380 1524

15




No. of Projects Approved

Table 4 (a)

by sze of firms

Year | Large |Small & | of which Total
Medium | Startups*
1995 219 1303 357 1522
1996 212 1170 314 1382
1997 207 1045 270 1252
1998 266 1009 285 1275
1999 202 960 245 1162
Total 1106 5487 1471 6593
Table 4 (b)
Grants(in current $M)
by sze of firms
Year | Large |Small & | of which | Total
Medium | Startups*
1995 144 202 62 346
1996 149 199 66 348
1997 161 236 67 397
1998 157 243 60 400
1999 99 329 68 428
total 710 1209 323 1919
Table 4 (c)

Average Grant/Project (in $thousands)
by sze of firms

Year | Large [Small & | of which | Overall
Medium | Startups* |  mean
1995 658 322 174 227
1996 703 366 210 252
1997 778 466 248 317
1998 590 463 211 314
1999 490 643 278 368
mean 642 440 220 291

*not including incubator projects
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Notice though that the average size of projects for large firms declined quite steeply,
whereas that of smdl and medium firms increased a great ded. Large firms commanded
about 40% of grants (in $ terms) for most of the period, but their share of the budget
declined steeply in 1999, to 23%.2223

|.4 The OCSand theRise of the High-Tech Sector

So far we have described the structure and programs of the OCS, and presented
quantitative indicators of its activities over time. The naturd quesions that one would
like to pose now are those related to the impact of the OCS, eg. to what extent has the
OCS fulfilled the goals envison by the 1985 Law? What effect have the various OCS
programns had on the High-Tech sector and on the economy at large? And so forth. We
review fird exising econometric dudies, we then discuss some economic indicators
contragting R&D-intensve sectors to traditional ones, and lastlly we present an overview
of the rise of the High-Tech sector in Israd with the aid patent data.

|.4.1 Review of Econometric Studies

The consensud view in Israd is that the OCS played indeed a key role in the
emergence and development of the High-Tech sector, a role that went beyond the mere
adminigration of grants. There have been various dudies in Isad examining inter dia
the impact of R&D expenditures on productivity a the firm level (Bregman, Fuss and
Regev, 1991, Griliches and Regev, 1995, Bregman and Merom, 1998). They dl find that
the reuns to R&D have been high, and in paticuar dgnificantly higher than
investments in physcd capitd. However, these studies do not address the effect of
government support per se.

If one could assume that OCS grants brought about higher total R&D outlays (this
is commonly referred to as “additiondity”), then the findings of high returns to R&D
would imply aso postive returns to government support. Capitd markets were extremey

22 Thiswas a conscious policy decision by the OCS, meant to cope with the excess demand for support in
view of the budget cap imposed by the Treasury.

2 A report prepared for the OCS in 1999 claimed that large firms commanded 56% of the OCS budget
during the period 1985-94. If so thereis adeclining trend, beyond the one-time policy shift in 1999.
However, the figures are not strictly comparable, and hence we cannot assert this with certainty.
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limited in Israel during the early stages of development of the High Tech sector in Isad
(i.e. in the 1970s and 1980s), and hence it is very unlikely that R&D grants supplied by
the OCS would have crowded out private R&D funds back then. Later on though interna
reform as wel as internationd openness greatly increased the availability of funds to
industry, and hence the issue of additiondity remains open (at least for the 1990s), and
with it the effect of government support through that channdl.

Taking a different track, Griliches and Regev (1999) examine whether the source
of R&D funds per se (private vs. OCS grants) makes a difference on productivity (once
agan in a pand of firms), regardiess of additiondity. They find that it does government-
funded R&D appears to be dgnificantly more productive than privately- financed R&D,
by a surprisngly large margin. The reason may be rooted in the ability of the OCS to
“pick winners’, and/or in the fact that the very process d goplying for grants may compel
firms to sdf-sdlect projects, use more structured pre-assessment and planning techniques,
eic. Fndly, an unpublished sudy commissoned by the OCS itsdf examined the
contribution of OCS grants to sdes, exports, and the like, relying on detalled data from
the OCS and on an extensve survey of firms (Michlol, 1999). The study finds very high
“multipliers” per dollar of OCS support, higher for smdl firms than for large ones
however, the study is careful to point out to its limitations, paticularly given the lack of a
suitable control group.

The evidence thus far avalable from these sudies provide then econometric
support, abeit limited, to the presumption that OCS grants have had a postive and
ggnificant impact on productivity in R&D-intensve sectors, and through them on the
economy as a whole. Still, there is a long way to go in that respect, if only because a
mgor ingredient of the rationde for government support to R&D, namdy spillovers, has
not been invedtigated a dal. Beyond the aforementioned studies, we present now some
evidence on the devdopment of the High-Tech sector itsdf, with the implicit
understanding that the OCS was one of the main drivers behind the raise of this sector.
We do that in two ways fird, we briefly recount reports from the Bank of Isradl on the
performance of technologica advanced sectors vis a vis traditiond ones, second, we
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present an overdl view of innovetion in Igad, reying on comprehensve and highly
detalled information on Isragli patenting in the US,

|.4.2 Aggregate Sectorial | ndicators®*

Responding to the rapid changes in the compostion of industry, and in particular
the rase of the High-Tech sector, the Research Depatment of the Bank of Israd
introduced in the mid 1990s a new classfication of the manufacturing sector: it was
divided into “advanced’, “traditional” and “mixed” sectors, according to the qudity and
composition of the labor force (eg. the percentage of scientists and engineers), the
qudity of the capitd stock, and the relative size of the R&D stock.”® Table 5 presents
selected indicators according to this classfication.

The advanced sectors outperformed the two other categories in virtudly al
dimensons during the reported period (1995 — 98). The differences between them
increased subgtantidly in 1997 and 1998, a period characterized by a rather severe
recesson. During those years the advanced sectors grew at a rate of 6% per year, whereas
the others remained stagnant or declined. Similarly, exports from advanced sectors grew
at a sunning 18.5% per year, whereas the mixed sectors exhibited an anemic 3% growth,
and the traditional sectors declined 1.4%. Thus, it is dear that Isragi manufacturing is
shifting away from traditiond industries and into technological advanced, export oriented
sectors.

24 See also Israel CBS (1999a) for further detailed statistics on “advanced” versus traditional sectors.
5 Thus the advanced sectorsinclude for example electronics and electrical, the mixed sectors construction -
related industries, and the traditional ones textiles and apparel.
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Tableb

Performance I ndicators by Type of Sector
Annualized rates of change, 1995 - 98

Sector

I ndicator Period Advanced Mixed Traditional
Production 1995-96 8.0 6.3 5.9
1997-98 6.0 0.3 -1.8
Labor Productivity | 1995-96 35 24 4.2
1997-98 45 0.6 2.2
Capital Stock 1995-96 10.7 6.4 9.7
1997-98 10.0 6.1 6.8
Exports 1995-96 9.0 10.5 2.7
1997-98 18.5 3.0 -14

Source: Bank of Isragl, Annua Report for 1998, table B 10 (page 56).
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|.4.3 Innovation in |sradl: Patent Indicators®®

Patent-based datidtics are often used as indicators of innovative activity. Indeed,
their very wide coverage, long time series and richness of detal make them a unique and
compelling data source for the study of Technicd Change. There are dso limitations not
dl innovations are patented, both because of falure to meet patenting requirements, and
because of drategic consderations. We present in this section an overview of innovation
in lsrael based on dl patents awarded to Isradi inventors in the US, during the period
1968 - 97 (over 7,000 patents), as well as patents of comparison countries. Given that the
High+ Tech sector in Isad is overwhemingly export-oriented, and that the US is a prime
destination for those exports, there is reason to believe that Isradi patents issued in the
US are representative of the main technologica trends and patternsin Isragl.

Figure 1 shows the number of successful Isradli patent gpplications in the US over
time, dating in 1968. The growth in the annua number of patents has been very
impressive, darting from about 50 in the late sixties, to over 600 in the late 1990's.
However, the process was not smooth, but rather it was characterized by big swings in
growth raes. Particularly griking are the two big jumps that occurred in the second half
of the period: from 1983 to 1987 the number of patents doubled, and then they doubled
again from 1991 to 1995.%" Figure 2 shows industrid R&D expenditures (in constant
1990 $) dong with patents®® There is dearly a (lagged) co-movement of the two series,

as manifested for example in the following sSmple Pearson corrdlations®

26 This section consists of excerpts from Trajtenberg (1999).

27 Thein-between “flat” period of 1987-91 (which represents R& D activity done circa 1985-89)

presumably reflects the big macro adjustment and micro restructuring that followed the stabilization
program of 1985.

2 TheR&D figures are from Griliches and Regev (1999), table 1. Since these refer toindustrial R&D, it

may be more appropriate to relate them to isragli corporate patents than to total patents. In practice the two
patent series move pretty much in tandem, and hence the correlations with R& D of either seriesare

virtually the same.
29 patent applications reflect (successful) R& D conducted prior to the filing date, with lags varying by

sector. Thus, the number of patentsin a particular year should be attributed to investmentsin R&D carried
out in the previous 1-2 years at | east, and in some sectors further back.
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R&D [ R&D(-1) [ R&D(-2) | R&D(-3)
Patents 0.850 0.877 0.884 0.883
L og(patents) 0.890 0.901 0.922 0.928
with Log(R& D)

Thus, patents lead R&D by 23 years, and the corrdation is stronger in rates (i.e.
when usng logs) than in levels. Looking in more detall, there is a driking run up in R&D
from 1981 to 1986 (in particular, R&D expenditures more than doubled between 1980/81
and 1984/85), followed by the doubling of patents between 1983 and 1987. This is the
period that saw the emergence of the High-Tech sector, and that is well reflected in both
series. In 1986-88 we see a dedline in the levd of R&D spending, and the concomitant
flattening of patenting in 1987-91, and then again a sustained increase through the early-
mid nineties that anticipates the second big jump in patenting.

Although we do not have “officid” figures for R&D grants from the OCS prior to
1988, avalable figures indicate that the behavior of the time series for grants move very
clody to that of totd R&D indudria spending (see for example Griliches and Regev,
1999, table 6). In particular, from 1981 through 1986 OCS grants dso doubled, they
flattened during 1986-88, and they grew fast again up to the mid 1990s (see Table 2 for
the latter). It is clear then that indudtrid R&D expenditures are closdy linked (with a
reasonable lag) to patents, and so are R&D grants awarded by the OCS. Further research
is needed to unravel the joint dynamics.

I nternational Comparisons

We resort to internationd comparisons in order to put in perspective the overdl
levd and trend over time in Isradli patenting. We do that with respect to 3 different
groups of countries: (1) The G7: Canada, France, Germany, Itay, Japan, UK and USA;
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(2) a “Reference Group”: Finland, Irdand, New Zedand and Spain;*° and (3) the “Asian
Tigers': Hong Kong, Singapore, South Korea and Taiwan.

Figures 3-5 show the time patterns of patents per capita for Isragl versus each of
the above groups of countries. We normaize the number of patents by population, smply
because this is a widdy avalable and accurate datistic that provides a consstent scae
factor.3 Figure 3 reveds that Isradl started virtudly at the bottom of the G7 (together
with Itay), but by 1987 it had climbed ahead of Itdy, UK, and France and was in par
with Canada. In the early-mid nineties it moved ahead of Canada and (the unified)
Germany, thus becoming 3d after the USA and Japan. Using civilian R&D as deflator for
these countries show a Smilar result. Thus, there is no question that Isradl had surged
forward and placed itsdf in the forefront of technologica advanced countries, a least in
terms of (normalized) numbers of patents.

The comparison with the Reference Group reveds that the only country that is
“game’ is Finland, which has followed a pattern virtualy identical to Israg. The other 3
countries are wdl behind, and have remaned a the bottom without any Sgnificant
changes over time. As to the Adan Tigers, we can see immediatey that Tawan has
grown extremdy rapidly snce the early eghties, actualy surpassng Isad as of 1997.
And indeed, Tawan is widely regarded today as a High-Tech powerhouse, after being
asociated with low-tech, imitative behavior for a long time. South Korea seems to be

embarked on asmilar path. By contrast, Hong Kong and Singapore remain well behind.

Comparisons based on normalized patent counts notwithstanding, many aspects
of the innovation process require a “criticd mass’, and for those purposes it is the
absolute sze of the innovative sector that counts, as proxied here by the (absolute)
number of patents. Isragl has till along way to go in those terms: it sands well below all

30 The Reference Group was chosen according to their GDP per capitain the early 1990's, that is, we chose

the 4 countries that had at that time a level of GDP per capita closest to that of Israel (in ppp terms). Notice

that, except for Spain, the other 3 countries in this group are very similar to Israel also in terms of
opulation.

El Another normalization of interest would be R& D expenditures, but except for the G7, the figures for the

other countries are far from satisfactory
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Figure 3
Patents per Capita: Israel vs. the G7
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of the G7 countries, and is about %2 the sze of Tawan and South Korea. The question is
whether there are forces in the Isragli economy capable of keeping the momentum going
for the High-Tech sector, bringing it up to the sze required and ensuring its long-term
viability. The stagnant budgets awarded in recent years to the OCS are not a good omen

in that respect.

The Technological Composition of |sraeli Patented | nnovations

The US Paent Office has developed over the years an eaborate classfication
system by which it assigns patents to some 400 main patent classes, and over 150,000
patent subclasses. We have developed recently a new classfication scheme, aggregating
these 400 patent classes into 6 man categories Computers and Communications,
Electrical and Electronics, Drugs and Medicine, Chemical, Mechanicd and Other. Figure
6 shows the shares of these categories over the decade 1985-%4, for Isragl and for the US.
Up until the early 1980s the picture was quite Sable in the US. the shares of Mechanica
and Other were highest (over 25% each), whereas Drugs and Medicine and Computers
and Communications accounted just for a tiny fraction, up to 5% each. Starting in the
early 1980s this datic picture darts to change the 3 top fidds decline, whereas the
bottom two surge forward, with Computers and Communications accounting by 1994 for
over 15% of al patents.

The pattern for Igrad is Smilar, except that the changes are more abrupt. The
mogt griking development is the surge of Computers and Communicetions from about
5% in the 1970's (as in the US), to a full 25% by 1994 and beyond. Likewise, Drugs and
Medicine doubles its share from 10% to 20%. The flip sde is the much more pronounced
decline in the traditiond categories, with Chemicds exhibiting by far the sharpest drop,
from 40% at the beginning of the period, to less than 10% by 1996. The composition of
innovations has thus changed dramaticdly in Israd, and seemingly in a hedthy way, in
the sense tha they are in tandem with worldwide changes in technology, except tha
Isradl is experiencing them a an accelerated rate.

27



Figure 6
US vs. Israel Tech Categories - 1985-94
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Who owns, and who benefits from israeli patented innovations?

The paent-based indicators mentioned s0 fa suggest tha Isad’s innovative
performance has been quite impressve. However, the question arises as to whether the
Israeli economy can take full advantage of the innovations generated by Isradli inventors,
in view of the compostion of the patent assignees, i.e. of the owners of the intellectud
property rights to those innovations. In fact, just about haf of dl Isadi paents granted in
the lat 30 years ae owned by Igadi assgnees (corporations, universties or
government): the res beongs to private inventors (“unassgned’ patents) or to foreign
assgnees. This percentage is lower than most of the comparison countries, certainly
much lower than the corresponding figure for the G7 countries except Canada (locd
assgnees made 74% of patents in the US, 96% in Japan). The presumption is that (locdl)
economic gains from innovation are corrdated with this figure, and furthermore, that they
are corrdated with the percentage of patents owned by loca corporations (just 35% in
Isradl). The trend is encouraging though: the percentage of patents that belong to Isradi
corporations has been raising steadily, and stands now at close to 50%.

The overdl picture that emerges from these patent indicators is thus mixed: on the
one hand Igad exhibits a rapidy growing and vibrant innovative sector, that has
achieved an impressve international sanding. On the other hand, the Isradi economy has
dill a way to go in order to achieve “criticdl mass’ and to redize the economic benefits
embedded in those innovations.

29



Part |1
R&D Policy in Israel - A Reassessment®

After having described the programs and basic ingredients of R&D policy in
Israel towards the industriad sector, we now undertake to examine the contents of such
policy. Unfortunatdy, the lack of rigorous empiricd research in this area hampers the
formulation of sound, long term and wdl-grounded policies. Neverthdess, we shdl
suggest changes to the policy currently in place and to the implementation mechanisms,
which seem imperative in light of current devdopments. Needless to say, this should be
seen jud as a tentative beginning, amed primanily a fostering public debate in this area
(seedso Teubd, 1999, who lays out adetailed proposal for an R&D Strategy for Israd).

The examination will consst of four parts. First, we look a the present sysem by
which grants are dlocated: with the recent impostion of a rigid budget condtraint on the
OCS, the present sysem is bascdly untenable, and hence we examine vaious
dternatives that will incorporate this new redlity. Second, we examine a series of policy
issues that go beyond the dlocation of funds the payback system, the conditiondity on
production in Israd, etc. Third, we look in detall into the Magnet program, and the
rationde for supporting it versus the regular OCS grants. Lastly, we tackle the issue of
how much R&D Isadl should do, and wha that implies in terms of overal government

support.

I1.1 Rethinking the Rulesof the Gamein View of a Rigid Budget Congraint
I1.1.1 Background

The R&D Law in Israd does not address the thorny issue of how to alocate a
(rigid) budget for R&D support if the demand for such support exceeds the budget
provison. That is, the OCS support program was not meant to be competitive, and in
principle it should provide with R&D subsdies to all projects that pass the digibility

32 As mentioned in the Introduction, agreat deal of research on R&D policy has been done recently. Aside
from the references mentioned there, see also David et al (1999), Hunt and Tybout (1998), Klette and Moen
1998a and 1998b.
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citeia The latter are based on technologicd and commercia feashility, and other
procedura considerations. Projects are judged one by one, and there is no attempt to rank
them or edablish otherwise a funding priority. The paramount principle of “neutrdity”
that has been a cornerstone of R&D Policy in Isragl since the late 1960s precludes aso

picking projects according to fields or any other such consideration.

In 1997 the projected demand for R&D support grestly exceeded the budget
provison (by about 50%, i.e. some $200 million), and the Treasury refused to consider
any substantial increase to the OCS budget to accommodate such demand.®*  An impasse
ensued, bringing a great ded of uncertainty to the working of the OCS and to the High-
Tech sector as a whole. A committee was formed to try to find a way out of the criss.
After months of deliberations the committee could not reconcile the conflicting forces a
play: on the one hand the imperatives of the exidting law, the expectations of the High-
Tech sector based on it, and the perceived need to expand the R&D support budget in
order to accommodate and foster the success of the High-Tech sector; and on the other
hand the sudden impostion of a rigid budget condraint, that did not dlow for any growth
of demand.

The result has been ad hoc tinkering both with the OCS budget and its way of
operation, in order to keep the syslem running without solving the underlying issues.
More importantly, this protracted criss made it clear that the R&D law as is, and the
implementation mechanisms in place, ae in need of extensve revison in view of the
explosve growth of the High-Tech sector (as well as the rapid changes that took place
within the sector), and the pressure that puts on the R&D support budget in an era of
fiscal restraint.3* Following is a discusson of the set of policy issues tha lie a the core of
this conundrum. The basc premise underlying the discusson is that, if current procedures

33 Apparently thiswas the first timein the history of the OCS that demand exceeded the budget provision
b‘}/ asubstantial amount.

34 Indeed, in January 2000 the Government initiated amove aimed at revising the R&D Law, in view of this
fundamental conflict, aswell as of the dramatic changes that have taken place in the High-Tech sector.
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are left unchanged, demand for R&D support will exceed present level budgets by wide
margins>® and hence there is an urgent need to design a sitable allocation mechanism.

There are essentially two ways to go about dlocating a fixed budget to projects
that request support in excess of avalable resources. The firgt is to depart from the
principle of neutrdity in some dimenson, the second to desgn an dlocation mechanism
that would do the job. Of course, the two are not mutualy exclusive, and one could have

acombination of both. We consgder each in turn, Sarting from the latter.

11.1.2 Allocation schemesfor theregular OCS program of R& D grants

Until now the sysem has been such whereby al digible projects are supposed to
be supported, and in principle the support should be equa across projects (in percentage
terms). The digibility criteria entall checks of technologicd and commercid feeshility
(or “viability”), the good sanding of the applicants, and other adminidrative criteria
There are three main options to move away from such system: () to adjust every time the
support rates or the digibility criteria s0 as to meet the budget condrant; (ii) to
implement a competitivelranking system; (iii) randomization.

The fird option entalls adjusting the support rates or the digibility criteria with
every new budget so as to meet the budget congtraint. The mgjor drawback is of course
the uncertainty that such a policy shift will introduce, gregtly impairing the ability of
firms to plan ahead (certainly long term). In addition, this would make the whole support
system vulnerable to political manipulation.

The second option smply means that projects would have to compete against
each other for scarce support funds (as happens with the “Magnet” program). There will
be a ranking system, and the funds will be dlocated from the top down until the budget is
exhausted. A serious issue that will dmog certainly arise in such context is whether or
not such sysem is compatible with neutraity, in view of the fact that any ranking sysem
will be extremely hard to implement across fields, and the ranking would have to be done

35 Some projectionsindicate that would be true even if the budget was increased substantially.
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primarily within fidds3® However, it may be that in any case the sysem will have to
move away from neutrdity (see below).

The last option is some sort of randomization, thet is, to chose a random from the
st of projects that pass some digibility threshold (as in the present system), up to the
point where the budget condraint is met. We shdl not andyze this option in any detall,
smply because it would seem that it is (at least a present) politicaly unfessible” Thus,
it seems that the only viadle dternative a this point is to implement some sort of
ranking/competitive system, as suggested above, and tie it with a conscious departure
from neutrdity.

11.1.3 Departuresfrom Neutrality

As dready mentioned, one of the halmarks and basic premises of the OCS
support programs has been al dong neutrality, that is, the OCS does not select projects
according to preferred fields or any such criteria, but responds to demand that arises
goontaneoudy from indudry. It is far to say tha such policy has been eminently
successful, gnce it bagcdly reinforced exising competencies and emerging comparative
advantage. Moreover, it avoided one of the man potentid dangers of any indudrid
policy, namely, the “picking of winners’ by government officids.

However, the fisca congraint on the overdl support budget implies that the OCS
may have to depart from neutrdity in any case, in which case it is certainly better to do it
explicitly as a result of serious andyss, and not by default. There are a least two
dimensons adong which the OCS could opt for non-neutral dlocation policies: according
to fields, and according to type (or rather size) of firms® As dready suggested, such

3 |tisquitelikely that the present system in actuality is not neutral either, but the lack of neutrality is
disguised. In aranking system the issue raises to the surface and will have to be addressed head on.

37|t isinteresting to note that there isagreat deal of interest in this policy both in the US and in Europe,

and it would seem that at some point some version of randomization will be implemented. One of the great
advantages (in the long run) of such apolicy isthat it allows for methodologically sound assessment studies
of the efficacy of government support (since the “control sample” isbuilt in).

38 |n fact, it would seem that, while formally neutral, actual support policies favored particular

technological areas, primarily electronics, and until the mid 1990s large firms over smaller ones (see

below).
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departures could be made part of a revamped alocation scheme (e.g. adopting a ranking /
competitive system).

Depating from neutraity in terms technologicd fidds is dways dangerous, since
it implies outguessing future technologica and/or market developments, and deciding “by
committeg” what is better left to the market. Thus, one should avoid it except if there are
some glaring market failures that need to be remedied. There is room to believe that may
be the case a present in Israel with the fiedd of biotechnology. Israel has a very tdented
and plentiful scientific workforce in Life Sciences. Y, this pool of human capitd in one
of the mogst dynamic technologicd aress a present, and potentidly one of the most
important future growth aress, has yet to make a mark on indudtry (i.e. in biotech). Thus,
there is room to congder taking a more active and entrepreneuria  attitude towards this
sector (not necessarily by channeling more funds to it) but that requires further study.

The second possble depature from neutrdity is differentid support to firms of

different szes. We discuss this option now in more detall.

I1.1.4 Departing from neutrality: Largevs. small firms

In principle, the support policies of the OCS do not make any digtinction among
types of firms in tems of digbility for the exiging flat rate of support (50% of the
approved R&D budget).3® In practice though and as described in Part |, the support for
large firms during the past two years has been reduced, reversang the previous trend
whereby a handful of very large firms (large by Isadi standards) accounted for a large
proportion of the total support dispensed. However, this de facto change has been
essentidly an ad hoc response to budgetary pressures (and hence is likey to be
temporary), and not a wdl formulated policy reassessment. Thus, we gill have to
examine whether the principle of equa support to dl firms regardless of dze is a
reasonable policy. In other words, the question is whether the raionde for R&D support
(in terms of market failures efc.) holds equdly for smdl and large firms. A brief review
of the basic economic rationale for support to R&D reveds that indeed there is room to

39 Except for the incubators program, as described in Part 1.
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(re)consider the prevailing policy, and reduce the rate of support to large firms versus

smdler ones.

Fire, the larger is the firm, the more able it is to interndize the spillovers that it
generates, and hence the smdler would be the divergence between the socid and the
private rate of return on the R&D that it performs. One of the main gods of government
support to private R&D is precisdy to bridge the gap between the two rates of return:
absent that support firms will do too little R&D (relaive to the socially desrable levd),
and hence the support is meant to encourage them to increase that amount, pass what is
profitable according to the private rae of return on it. However, the more a firm manages
to capture the spillovers that stem from its R&D projects, the less there is room to
subgdize it on that bass. Sze maters in tha respect: smdl firms are hadly able to
capture the externdities that they generate, but that ability increases asthey grow larger.

A further rationae for government support of R&D has to do with risk and risk
taking. Fire, the degree of risk of an R&D project from an economy-wide point of view
may be lower than that perceived by private firms, or, closdy related, the risk premium
demanded by private investors may be higher than “warranted” because of asymmetric
information. Second, the degree of risk averson by private investors may be higher than
the socia rate. As a result, the market may provide for too little risk taking in R&D, and
hence government support would encourage firms to move in the socidly desrable
direction.

The point in the present context is that there might be substantia differences in
this respect between smdl and large firms. Firdt, problems of asymmetric information are
usudly more acute for younger/amdler firms and hence the risk premium that smaler
firms are required to pay is often much higher. Second, R&D projects undertaken by
andl firms ae, ceteris paibus, riskier than if done by larger firms even if they ae
exactly the same in tems of technologicd gods This is 0 because younger/smaler
firms are disadvantaged relative to large firms in terms of a wide range of competencies

and experience that are complementary to R&D, be it in marketing, pure management,
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access to complementary know how, etc. Thus, there is more room to subsidize risk
taking by smdl firms than by larger ones.

Ladly, impefections in cagpitd markets usudly affect smal firms more than large
firms. Frg, the avalability of internd financing, which has been shown to be important
in the context of R&D, is normdly less condraning for olde/larger firms than for
smdler ones. Second, access to globa capita markets is easier/cheaper for &rger firms.
Thus, government support to R&D meant to bridge over those imperfections ought to be

channeled more towards small firms than to larger ones.

These consderations suggest that the rate of support to smdl firms should be
larger than that given to larger firms. One could envison the following support structure:
Going start-ups (up to 5 M$ sales)*® 66%; smdl to medium-sized firms (5 — 100 M $
sdes): 50% (as a present); large firms (over 100 M $): 33%. This is of course just an
exanple — a serious proposd would have to pay a great ded of thought to the cut-off
levels, the implications for the budget, etc.

[1.2 Further Policy | ssues
11.2.1 The payback scheme (* Recoupment”)

At present the policy is that successful projects (i.e. projects ha eventudly lead
to sdes) are required to pay back to the OCS the amount of support received, but the
payback cannot account for more than a small percentage of annua sdes* The idea is
that this way the OCS shares the risk of the R&D projects (effectively lowering the risk
premium that private firms have to pay), and overcomes possble imperfections in capitd
markets by offering easly accessible finance. Moreover, it subsdizes R&D both in that it
demands zero interest on the conditiond loan, and in the sense dready mentioned of

lowering the risk premium. There are, however, serious drawbacks to such a system:

40 By start-ups we mean young, small ongoing firms, not those that are still in the “incubator” phase.

“! The percentage was set at 3%, but there have been several attempts by the Treasury to raiseit further (to
4.5%), and even to charge interest on the principal. In fact, the Treasury has been promoting the idea that
the grants should turn into a conditional loan, that will serve asaway of overcoming financial constraints
by R&D firms, but not as a straight R& D subsidy.
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Since the payback obligation gpplies to sdes that stem directly from the projects
supported, this immediately crestes mord hazard problems in terms of how projects
are defined, and al sort of pernicious incentives as to how to relate productysdes to
projects.

The previous issue implies that the OCS and the firms supported find themsdlves
engaged in an antagonidtic/confrontational Stuation, thet is detrimental to the efficient
functioning of bath.

As we have seen in Part |, the weight of payback funds in the overall OCS budget
is growing steeply over time, and there is a red danger of “political opportuniam” in
this respect, namdy, that the commitment to R&D support may diminish but in the
short run that could be disguised by the increased reliance on payback funds in order
to support new projects.

Beyond those issues, we oppose the payback scheme because it blurs the red
intent of the R&D law, obscuring the true extent of the support budget, and hence the
commitment of the government to R&D. The support is warranted for good and sound
economic reasons, that cal indeed for a subsidy to R&D. Contrary to some widdy held
perceptions, the intent and rationde of the R&D law is not for the Government to assume
just a financing role, in view of imperfections in exiging financid markets in Isad. The
intent is to bridge the gap between the socid and the private rate of return to R&D, and
that calls for a sraight subsdy. The recent availability of venture capita, and the opening
of the lsraeli economy to foreign capitd markets may reduce the effective cost of capitd
and perhaps dso the risk premiums to Isadi High-Tech firms. However, that has nothing
to do with the fact that these same firms generate Spillovers to the Isradi economy that
they can only partidly appropriate, a fact that calls for subsdizing R&D. Once the above
IS understood, it is then clear why we support the phasing out of the payback scheme: that
way the OCS support would become drictly what it should be (and be seen accordingly),
namely, astraight subsidy.
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I1.2.2 The conditionality of production in Israe

At present the R&D Law dipulates that if the OCS extends support to an R&D
project, the innovation resulting from it should be produced in Israd. In fact, the Law
dates as one of its gods to increase employment in such a way. It should be clear that
such conditiondity might lead to grave dlocationd inefficiencies. Denote by ¢ the
costs of producing in Israel, by ca the costs of producing abroad, and by S the R&D
subgidy. It is trivid to show that the firm will choose to take the R&D subsidy, execute
the project in Isradl and produce here even though production in Israel is more coslly, if
C - ca < S. If the inequality is reversed then the project will be carried out abroad. Denote
the cost disadvantage by S= g - ca . Inthe case where ¢, - ca < S, we can see that the
R&D subsidy is in fact composed of two pats S= S + (S — S). Thefird pat, S, is
then a subsdy to production, not to R&D, and only the second part is a true R&D
subsidy. The larger is the gap between production cogts in Israd versus those abroad, the
more we are perverting the character of the subsidy, i.e the more we are subsidizing
inefficient production that should not be located here according to the dementary
principle of comparative advantage.

Thus, we suggest that this provison of the law should be annulled: there is no
economic rationde for it, and it leads as sad to production inefficiencies. lsad
presumably has a comparative advantage in R&D, not in the assembly of “boxes’
containing the sophidicated innovations that we produce. It should be clear dso tha if
this conditiondity is repeded, then the effective R&D subsidy could be increased without
increasing the actua amount of funds disbursed. Denote by Sy the new subsidy, then one
could have (S—-S) < & < S. Of course, the Government can legitimatey try to
encourage loca employment, and see the R&D Law as one of the means to do 0. In that
case though it should be clear that pat of the grants conditute in fact an employment
subsidy, and should not be counted as R& D support.

11.2.3 Policy changes and support to largefirms

We suggested above that the rate of support to large firms should be lower than
that to smdler firms. However, we envison the implementation of these policy changes
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as a comprehensive package. In that case, while lowering the rate of “nomina” support to
large firms, the effective rate may actudly increase, both because of the phasing out of
recoupment, and of the conditiondity to produce in Isradl. This later provison is likey
to afect lager firms more than smdler ones, snce for larger firms the options and
opportunities to produce abroad are much more extensve. As to the payback scheme, it is
adso likedy that the percentage of successful R&D is higher for them, and hence tha the
payback burden is adso disproportionaly higher for larger firms. On both accounts then
larger firms sand to gain from the reped of these provisons, thus compensating for the

lower support rate.

I1.2.4 Ongoing economic assessment and policy making

The drawing of sound economic policies towards R&D, innovation and the High-
Tech sector is of paramount importance for the Isradi economy. At present though there
is no body in charge of setting such policies, and hence things happen in a raher
haphazard way, in response to point-wise pressures and developments. What is needed is
an economic policy unit, probably a the OCS, with the following mandate: (1) to collect
and organize in a comprehensve and coherent way the data needed for policy making;
(2) to set procedures br the ongoing evauation of the effectiveness of the OCS palicies,
(3) to evduate, research and discuss long term policies. It is interesting to note that the
Advanced Technology Program in the US, which is the closest to the OCS in terms of
intent, has such aunit asintegra part of its misson and mandate.

I1.3 The Magnet Program versusthe Regular OCS Fund

As dready mentioned, the Magnet program supports consortia of indudtrid firms
and academia, amed a developing “generic, pre-competitive technologies’ common to
the members of the consortia Magnet finances 2/3 of the R&D budget of the consortia
with draight grants, and there is no payback obligation. Contrary to the regular program
of the OCS, Magnet selects consortia on a competitive basis, and dlocates in this manner
abudget of about 60 million $/year to the winning consortia.
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One of the phenomena that underlies the need for the Magnet program is the fact
tha R&D efforts in the Igadi High-Tech sector have been rather fragmented. That s,
this sector is characterized by the exisence of a very large number of smdl to medium
firms, a handful of large ones (but none with sales of over 1 billion $), and a grest ded of
turnover.*? There is no question that the vitdlity, daring and some spectacular successes of
the sector owes in no smal measure to these features, that provide favorable conditions
for an accderated Darwinian process. On the other hand, these same features cdl into
question the ability of the sector, and of the isragli economy as a whole, to regp the long
term economic benefits from its own success. The recent sdes of a series of highly
successful Isradli companies to foreign corporations is just one of the manifestations of

this syndrome.

Fragmentation was perhgps unavoidable, catanly in the initid dages of
devdopment of the High-Tech sector, dnce the overwheming mgority of High-Tech
firms grow out of dat-ups established by single technologica entrepreneurs. Moreover,
most of them am (a lesst initidly) a narrowly defined market niches. As the sector
moves on though Sze maters in order to tackle larger markets and contemplate
accordingly longer term projects, there is need for larger entities, and that in turn cdls for
vaious forms of cooperation, joint ventures, mergers and acquistions. However, for
reasons that we do not profess to understand, too little seems to be happening in that
respect internally (i.e. within Isragl). In fact, we witness time and again not only falures
of cooperation, but even serious informationd failures, in the sense that potentia partners
are unaware of the existence of each other, and/or of the potentia for mutualy beneficid

cooperation.*®

“2 Consider that the OCS have dealt with R& D projects of about 3,000 firmsin the past 15 years, and keep
in mind that, as said before, the whole industrial R& D of Israel amounts to that done by the number 28"
R& D spender in the US, 3M (see Table 6).

43| am amember of the Board of Directors of Magnet, and in that capacity | have witnessed many times
this sort of “failures’, not only between firms but also between firms and academia. One of the most
striking was the case of the digital printing consortium: the main playersinvolved were unaware until the
formation of the consortium of crucial research on properties of ink that was being conducted at some
academic ingtitutionsin Israel (virtually “next doors”).
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Given this background, the importance of Magnet may lie not so much in its
formdly daed misson (i.e. supporting generic R&D), but in the fact that it fosters
cooperdion, it facilitates the creation of larger (sometimes “virtud”) entities, it
disseminates information &bout posshbilities for joint ventures and it encourages
individud firms to seek such information. Contrary to deeply-rooted belief, one cannot
just assume that if there are profitable opportunities for cooperation they will necessarily
be redized - theinditutiona framework definitely has an impact in that sense.

There is no question that the economic rationde for government support to R&D
is srongest for a program such as Magnet, both because of the aforementioned reasons,
and because of the more traditional (but equdly important) motives, namdy, that it deals
with “generic’ projects and drongly emphesizes the sharing and dissemination of
information. Thus, we see a need to further promote Magnet as a policy insrument, and
probably to increase the funds that it administers. An important issue (that we $dl leave
open a this point) is thus the split of the overdl R&D support budget between the regular
OCS program and Magnet. A reassessment of the relaive weight of each is cdled for,
and as suggested we favor in principle a shift avay from the regular program thus
channeling relaively more funds to Magnet. There are a host of specific issues having to
do with the way the Magnet Program is implemented, but we leave that as well for further
discusson.

1.4 How Much (Total) R&D?
[1.4.1 In search for prompt answers

One of the key policy issues in the context of Science and Technology Policy is of
course, how much resources should a country (in this case Isradl) dlocate to R&D? Once
a target has been s, the next question is how to get there, i.e. what sort of government
policy will bring the Isradi economy to the desired leve (and mix) of R&D spending. In
principle, the target R&D level should be derived from a growth target for the economy
as a whole, and a thorough understanding of the mechanisms by which R&D impacts
growth, versus other forms of invesment. This is certanly a worthy topic of research that

should be pursued in order to arrive a sound policy making. However, we do not have at
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present a good empiricdl mode that could provide us with the necessary ingredients to
answer the question as posed. On the other hand, policy making can hardly wait: there is
a virtuad consensus tha the Isradi High-Tech sector is key to growth, and yet government
policy towards it for the past few years has been quite eratic, particularly in terms of the
budget alocated to R& D support.

This policy vacuum quite likey had dready a detrimenta effect on the High-Tech
sector, and hence prompt action is required. Thus, short of providing full, rigorous
answers, we shal put forward here a proposad based on a schematic andyss of R&D
goending in Isradl, and on international comparisons. We intend it primarily as a darting
point for amuch-needed debate, that will help focus attention on the main issues.

11.4.2 Background: the basic facts*

lsrael spent on civilian R&D about 7.7 billion NIS in 1997 (about 2.2 billion
dollars), which accounted for 2.3% of GDP (see CBS, 1998). Where does Israd stand
relaive to other countries and, in paticular, reaive to the OECD? In terms of
R&D/GDP rdtio, Israel ranked in 1996 lower than Sweden, Jgpan, Switzerland, on par
with Finland, and higher than the other OECD countries (see CBS, 1999). In terms of
Business Sector R&D (BSRD) though, Israel stood much lower (9" place), below the
aforementioned countries, and aso bdow the US, Finland, Germany, Denmark and
France (see Figure 7). In terms of R&D per capita Isradl ranks 10", and in terms of
BSRD per capita 13". Thus in terms of these ratios and relative to OECD countries,
|srad’s dlocation of resources to R&D can be characterized as “average minus’.*®
However, are these ratios a good benchmark? Do they provide a reasonable standard
againgt which to gauge Israd’ s dlocation to R&D?

We would like to argue that these ratios should be consdered with great caution
as yardgticks for policy, for two reasons the importance of “critica mass’ in the R&D

4 The figures in this section are based on CBS, 1998. Since | have written it CBS 1999(b) appeared with
updated figures, but | have not yet redone the calculations. In essence the latest (and revised) figures show
movement in theright direction, i.e. the R& D/GDP ratio has increased to 2.6%, and the ratio of BSRD to
civilian R&D has grown to 52%. However, the essence of the computations here remains the same.

%5 Once again, these comparisons refer to 1996, the last year for which they are available.
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Figure 7
Business Sector R&D / GDP
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context, and the extent to which the growth srategy of a country depends on R&D.
Contrary to other areas where the relative amount of resources may be a meaningful
yardstick (such as in hedth or education), what determines the impact of R&D on the
economic performance of the economy is often times the absolute and not the reative
amount invested. That is S0 badcdly because there are substantid indivighilities in R&D
both a the micro and macro levels. At the levd of individud projects and/or firms a
wide range of technologicd areas require the commitment of rdativey large amounts of
R&D in order to make these projects at al feasble (in other words, the MES — Minimum
Efficient Scde — of proects in such aess is large). Thus, the development of
communication satdlites requires R&D budgets of hundreds of millions of dollars, and so
do new ethical drugs*®

At the economy-wide leve, the conduct of R&D requires a vat aray of
supporting infrastructure and services, the avalability of adequate manpower (not only
scientists and engineers but dso supporting personnd of various sorts), and of financid
inditutions and markets. All of these would come into being only if “enough” R&D
(“criticd maess’) is beng caried out to judify the emergence of the required
infrastructure, venture capitd inditutions, training of personne, etc. Moreover, the ability
of firms conducting R&D to capture the spillovers generated by others in the same
region/country depend as well on the exigence of a sufficiently large nearby R&D sector.
This latter factor can be criticd for the chances of the high sector in the country to
become a “Slicon Vdley”. It appears tha one of the didinguishing features of Silicon
Vdley vis a vis dugers of High-Tech firms in other regions'countries is precisaly the fact
that firms there are better able to interndize spillovers, hence feeding an endogenous

growth process.

Second, the extent to which comparisons of R&D ratios are informative (and
potentidly teling from a normative point of view) depend of course upon the
characterigics of the countries being compared, and the growth drategy that they have

“8 The latter including of course the costs of getting approval from the FDA.
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chosen. Isad has embarked long ago in a growth path that relies heavily upon the
promotion of High-Tech, export-oriented sectors, reflecting its perceived comparative
advantage in high-skilled labor. By contrast, countries such as Spain or New Zedand,
while comparable to Isragl in terms of current GPD per capita, have chosen a very
different path (recdl Part 1, and Figure 4). Thus, while a R&D/GDP ratio of about 1% for
Spain might be adequate given its growth strategy, Isragl’s 23% may quite likdy be well
below mark. Furthermore, a recent study (Jones and Williams, 1998) shows that even the
US may devote far too little resources to R&D: they find that the optimal R&D/GDP
ratio may be 2 to 4 times higher than the actua one.

As dready mentioned, the absolute amount of resources dlocated to civilian R&D
in lsradl in 1997 was about $2.2 hillion, of which $990 million was business sector R&D.
In order to gain some perspective on what this figure implies, consder Table 6, where we
lig the leading indudtrid R&D companies in the US 28 of them spent in 1996 over 1
billion $ each in R&D, each of them more than Igad’s indudtria sector as a whole in
that year.*” To put it differently, all of isradli industrid R&D amounted to the R&D done
by 3M, and was dightly less than the R&D done by Eastman Kodak. These gaps are well
reflected aso in patent datistics (see Tragtenberg, 1999): Israeli inventors were granted in
1997 a totd of 653 patents, of which dightly less than hdf went to Isradi corporations,
i.e. about 320 patents. By contrast, that same year IBM was granted 1,758 patents,
Motorola 1,151, Intel 407, Hewlett-Packard 537, General Electric 667, and so forth (we

have seen in Part | Smilar cross-country comparisons).

11.4.3 Setting atarget R&D level
Stll, R&D ratios have to be taken into account in formulating policy, both
because the question of how much resources should be alocated to R& D obvioudy
cannot be divorced from total resources available,*® and because palitica feasibility and
expediency often requires such implicit linkages. One way of taking these ratios into
account in policy making would be the following. A key difference between |srad and

7 See NSF 1998, Appendix table 4-23.
8 Expressing it as aratio of GDPisaconvenient way of tying it to total resources and to other (similarly
expressed) allocative decisions.
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Table6

The 30 leading industrial R& D companiesin the US,
ranked by size of R& D expendituresin 1996
| R&D expenditures
1996 rank | 1986 rank |Company (millions) | R&D/net
sales (%)
1 1 General Motors 8,900.0 5.6
2 3 Ford Motor 6,821.0 4.6
3 2 IBM 3,934.0 52
4 9 Hewlett-Packard 2,718.0 7.1
5 20 Motorola 2,394.0 8.6
6 4 Lucent Technologies | 2,056.0 13.0
7 66 TRW 1,981.0 20.1
8 18 Johnson & Johnson 1,905.0 8.8
9 46 Intel 1,808.0 8.7
10 31 Pfizer 1,684.0 14.9
11 12 Chrysler 1,600.0 2.7
12 22 Merck 1,487.3 7.5
13 — Microsoft 1,432.0 16.5
14 47 American Home Products | 1 429.1 10.1
15 5 General Electric 1,421.0 1.8
16 35/63 |Bristol Myers Squibb | 1,276.0 8.5
17 33  |Pharmacia & Upjohn | 1,266.0 17.4
18 23 Procter & Gamble 1,221.0 35
19 38 Abbott Laboratories | 1204.8 10.9
20 11 Boeing 1,200.0 5.3
21 26 |Lilly 1,189.5 16.2
22 26 Texas Instruments 1,181.0 11.9
23 8 United Technologies | 11220 4.8
24 10  |Digital Equipment 1,062.3 7.3
25 13 Xerox 1,044.0 6.0
26 6 Dupont 1,032.0 2.7
27 7 Eastman Kodak 1,028.0 6.4
28 16 |SM 947.0 6.7
29 — Rhone-Poulenc 882.1 16.3
30 21/51 |Lockheed Martin 784.0 2.9

Source: Science & Engineering Indicators — 1998
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OECD countries in the patern of R&D spending is that in Isad the busness sector
caries out just 45% of civilian R&D versus 62% for the median OECD country, whereas
academia in |sradl accounts for 37% (as opposed to 23% in the OECD).*® As argued
below, this divergence sems from the fact that the business sector performs too little
R&D, and certainly not because of “excessve’ academic research.

We dhdl not attempt to andyze in any detall the dlocation of funds to academic
research, suffice here to mention the following: Fird, in Isradl basic research is performed
dmogt exclusvdy in academia, as opposed to the US and some European countries
where industry, government labs and other inditutions also peform a very prominent role
in basic research. Second, academic research both feeds into industrid R&D, and
provides the training for the manpower which the High-Tech sector in Isradl relies upon.
Ladtly, the figures for research spending in Isragli universties may be biased upwards vis
a vis other countries, given the difficulties in didinguishing between research and
teaching. These difficulties are exacerbated by the fact that until not long ago, virtualy
al the high education teaching was done a research universities, and hence the research
figures for the sector as a whole suffered from that problem (the rapid proliferation of
colleges in lsrad in the last few years has changed that dramaticdly, but that is not yet
fully reflected in the avalable datigics). By contradt, in the US there is a rather sharp
diginction between the vast number of colleges and other teaching inditutions and the

much fewer research univergities. Thus, the problem there is necessarily less severe.

As dready mentioned, Isradli’s growth drategy centers on the development of an
expanding High-Tech sector, which requires the channding of additiond R&D resources
into the business sector. Thus, a reasonable R&D policy god would be to reach the
OECD mark of 62% for the share of busness sector R&D (BSRD), keeping congtant the
R&D expenditure levels of the other sectors (Government, Academia and Non-for-profit

%9 These ratios correspond quite closely to the distribution of israeli patents according to different types of
assignees. In fact, the percentage of israeli patents assigned to israeli corporations (out of the total number
of israeli patents having israeli assignees) was 43% over the period 1968-97, and about 48% for 1997, close

to the share of business sector R& D (see Trajtenberg 1999, page 17 and also Figure 13).
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Ingtitutions).>® Given that totd R&D spending in 1997 amounted to $2.2 billion, the
target of 62% for BSRD (from 45% at present) would require an increase of BSRD leve
spending from $990 million (in 1997) to $1.97 billion. If that happens, totd R&D woud
increase from 2.2 to $3.18 hillion, which would represent 3.3% of GDP, compared to
2.3% at present. In other words, reaching the target of 62% BSRD without compromising
current levels of R&D spending in other sectors would require rasing the R&D/GDP
ratio by a full one percentage point. In order then to maintain this ratio over time, dl
components of R&D level expenditures would have to be fully linked to GDP growth.

I1.4.4 From target to implementation

How do we get there? Quite clearly it is not pliticaly feesble to do that in one
discrete jump. Suppose ingtead that the policy is to reach those ratios in 4 years, the
expected time horizon of a new government in Isad. That would reguire increasng
BSRD by 17% per year, plus the annua rate of growth of GDP. Assuming for the
moment that the latter will stand a 5%, we are taking about a yearly increase of 24%.
What does that imply in terms of government policy? In order to answer this question we
would need to know what is the “additiondity factor”, that is, by how much tota
industridl R&D spending increases with each additiond dollar of government support, in
the context of a structurd moded that carefully deds with a host of possble endogenety
problems. At this point we don’'t know that, but we can use as an illustration (and no
more than that!) the results from a smple regresson of totd industriad R&D on (lagged)
government R& D support:

%0 At apoint in time, but obviously these levels would have to be linked to GDP growth— see below.
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Dependent Variable: LOG_TOTAL_R&D
Method: Least Squares
Sample(adjusted): 1977 1996

Included observations: 17

Convergence achieved after 7 iterations

Variable Coefficient Std. Error t-Statistic

LOG_GRANT(-1) 0.845397 0.080621 10.48601

C 2.341984 0.335404 6.982582

AR(1) 0.203955 0.209763 0.972311
R-squared 0.936823
Adjusted R-squared 0.927797
S.E. of regression 0.143284
Durbin-Watson stat 2.230653

Inverted AR Roots .20

One has to be very careful in interpreting this regresson: the most we can say is
that, according to past experience, a D% increase in totd indudrid R&D has been
accompanied by a D%/0.845 increase in government support. Of course, this is not a
datement about causdity or additiondity, but a best a dightly better “guesstimate’ than
the benchmark dasticity of industridd R&D to R& D subsidies of 1.5

In 1997 government support to industridl R&D amounted to $294 million (about
30% of BSRD).>? In order to “induce’ a 24% growth per year in BSRD, this amount
would have to increase by 24%/0.845=28.4% per year over the next 4 years, and then
dabilize by year 2004 a a level of about $815 million (linked from then on just to the
growth of GDP). Is this a feasible policy god? A 28.4% increase in government support
to R&D from current levels means an additiond $85 million for the first year, which is
not a priori utterly implausible. Of course, keeping the pace of yearly incresses at that
rate over 4 years does necesstate a significant change in government priorities, but not a

dramétic one.

The following table presents these cacuations in a schematic way (figures are

rounded up for convenience; we assume as said a 5% yearly growth rate in GDP):

1| the elasticity were one, then obviously in order to increase industrial R& D by acertain factor, R&D
subsidies would have to increase by the same percentage.
%2 Thisis net of paybacks: the gross amount was $397 million.
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Projected R& D Levels and Ratios According to Suggested Policy

Other Totd Gov

Y ear BSRD? R&D R&D BSRD/ R& D/ Support
(billion $) (billion %) (billion$) | Tot. R&D GDP (million $)

2000 1.00 1.20 2.20 45% 2.3% 300
2001 1.24 1.26 2.50 50% 2.5% 385
2002 1.54 1.32 2.86 54% 2.7% 495
2003 1.91 1.39 3.30 58% 3.0% 635
2004 2.36 1.46 3.82 62% 3.3% 815

3BSRD: Business Sector R&D.

It is worth noting that the projected level of Government support by year 2002 is

approximately what would have been required a year ago to meet the demand for funding
by the OCS. Moreover, notice that the percentage of BSRD funded by the Government

would barely grow, from 33.3% in the base year to 34.5% in 2004.

This is then jus a schematic suggestion, meant to dimulate a much-needed

reessessment of exigting policies. It is important to note tha the issues raised first deding
with the dlocation of grants (neutraity, dlocation mechanisms, etc.), and the question of
how much R&D ae not unrdated, to wit, and as dready mentioned, current alocation
mechanisms are incompatible with the budget congtraint imposed. What is needed then is
an overd| reformulation of R& D policy that would include both.
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Appendix 1
Additional Support Programsof the OCS

Beyond the main programs described above (the “regula” R&D Grants, Magndt,
and the Incubator Centers), the OCS offers a variety of additional assstance programs,
amed a specific stages dong the innovation cycle or a paticular segments in the
progresson from a innovaive idea to a full-fledged commercid enterprise. Although
much smdler in terms of budget, these programs may play an important role in making
aure tha potentidly viable projects don't fdl in between the cracks dong the hazardous
way towards successful commercid implementation. Following is a concise description

of some of these programs.

1. Bridging Aid
This program offers support for the trangtion between R&D and manufacturing
and marketing. The intention is to enable companies that have completed the R&D dage
to manufacture a number of prototypes for inddlation on the premises of potentia
clients, especidly abroad. In the case of chemicd innovations, the program supports the
sting up of a pilot plant, enabling the manufacturer to obtain feedback on the

performance of the new product or process.

Companies with sdes of up to $6 million may receive a grant of 50% for these
purposes, whereas larger ones (with annud sdes of up to $30 million) are digible for
30% grants. Totd approved spending may not exceed $600,000 over a 30-month period.
Recognized “trangtion period” expenses generdly include:

o Congtruction of prototypes,
Adaptation to standards in foreign countries;
Regidration of the product for marketing abroad;
Operation of apilot plant, not including congtruction codts,

0o o0 0 O

Patent regigtration fees.
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2. Aidin Establishing Industrial I ncubators
The goa of this program is to encourage established companies to develop
cooperative start-ups in new technologicd aress, teking advantage of the companies
exiging infragtructure, finance and management. The OCS grants 66% of the gpproved
R&D outlay, up to a celing of $300,000 annudly for a maximum of two years.
Thereefter the projects would qudify for sdandard R&D grants. The program is amed at
scientific  entrepreneurs  (including new  immigrants), who ae required to cregte a
cooperdive framework with an established Isadi indudrid company, having previous

R& D experience and annud sales of at least $5 million.

3. Sub-contracting Industrial R&D

This program supports the carying out of civilian R&D projects for foreign
companies, by lsradi enterprises acting as subcontractors.  The god is to initiae joint
ventures with foreign patners, so as to hep Igadi companies market their
technologically advanced products abroad. The OCS grants up to 20 percent of the
goproved R&D cods. The Isradli subcontractor must be an industrial company with
annual sdes of up to $100 million, and the R&D project must be in a new area for the
|sraeli company.

4. Exploratory Studiesfor Industrial R&D Projects

This program supports studies of the market potentid for new technologies, prior
to the invesment of large sums in the R&D dage. It is intended primarily for Sart-up
companies, or those with limited R&D experience. However, established companies
interested in exploring new subjects not included in their current arees of activity are
eigible as wel. The program extends grants of 50% of approved costs, up to $30,000.
The dudies ae to be caried out by experienced, externd consulting companies,
authorized by the OCS.



