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1.MOTIVATION, BACKGROUND & SPECIFIC OBJECTIVES

1.1 Motivation

Venture Capital (VC) has increasingly been recognized as a vehicle for latching into the ICT Revolution, for catching-up, for deepening R&D/Innovation, and for facilitating the transition to a Knowledge/Learning Economy. However, despite many public policy attempts in this regard, successful attempts at  creating VC industries or in engineering VC markets have been rare (at least till and including the 1990s), particularly as regards a ‘strict definition of VC’ i.e. organizations oriented to the ‘early stage’ equity based finance and to the support of high tech start up companies (SU). 

Israel is one example of a country having succeeded in developing a VC industry and correspondingly, a SU-intensive high tech sector (a ‘Silicon Valley’ high tech cluster). For this reason, this case is of interest not only for advanced industrialized economies in Europe and Asia (e.g. Taiwan and Singapore) but also for top tier developing economies like India and China. Table 1 summarizes the main characteristics of Israel’s Silicon Valley ‘model’ of high tech cluster, which developed during the 1990s. It also compares with the situation prevailing towards the end of the 1980s and 1970s. Notice the prominent place played by variables related to VC activity and to SU. Previous work of ours strongly suggests that VC emergence-which was a policy-led process - was a central vector in the transformation of Israel’s high tech industry into the SU and VC-intensive model of the 1990s(A&T2005c,d).

Table 1: Israel's high Tech Cluster - Selected Structural Elements (1970s-1990s)

	Accumulated during the decade
	1990s
	1980s
	1970s

	Number of SU creation
	~2,500
	~300
	~150

	Funds Raised by VCs: M$
	~8,500
	~50
	0

	Capital Invested in Israeli SU by VCs (inc. foreign):  M$
	~6,650
	~50
	0

	Accumulated No of IPOs (high tech):
	126
	9
	1

	Accumulated VC-backed IPOs:
	72
	3
	0

	Accumulated # of significant M&As by MNE:
	~75
	0
	0

	Capital raised in NASDAQ in the decade: M$
	~10,750
	~50
	~10

	Mergers and Acquisitions (M&A): B$
	~18,200
	~0
	~0

	
	
	
	

	Figure for the end of the Decade
	1990s
	1980s
	1970s

	Number of International Investment Banks in Israel
	
	1
	0

	Number of VC Companies
	~100
	2
	0

	Share of ICT Exports in Manufacturing Exports
	54%
	28%
	~14%

	ICT manufacturing Exports M$
	12,950
	2,450
	350

	Software Exports MS
	2,600
	75
	0

	Civilian R&D as Percentage of GDP
	4.8%
	2.8%
	1.8%

	ICT Employees (thousands)
	152
	~80
	~60

	ICT Skilled Employees (thousands)
	57
	37
	~26

	Patents Issued
	969
	325
	140


Source: SU numbers come from three sources: CBS, OCS and IVA. Other sources: IAEI and USPTO. 

* Frequently the figures in the box are approximations due to gaps in the availability of data, the existence of various sources of information- including fragmentary information from non-official sources.

How can we explain this success and what lessons can be learned for other countries? This paper will explore this issue by referring not only to Israel’s experience but also to that of other countries including industrializing economies. Clearly there are other development or catch-up strategies which have succeeded in high tech without a strong focus on VC or PE. For example, in Finland the rapid growth of high tech during the 1990s was not centrally dependent on the emergence of a large independent VC industry (& possibly) market which co-evolved or was linked with large numbers of SU companies. Also Korea’s emergence as an industrial power was based on another strategy focusing on Chaebol’s. However even these countries, particularly Korea after the 1997 crisis, are strongly committed to develop both VC and a Business Sector (BS) involving large numbers of SU. This seems to be, among other reasons, a consequence of the current ‘entrepreneurial stage’ of the ICT Revolution, a fact which undoubtedly is related to the ‘globalization’ of capital markets for ‘technology companies’.

1.2 Approach

The central thrust of this paper in its attempt at explaining the successful rise of VC or related equity-based support and finance systems for SU or for innovative SMEs is to set  Israel’s Innovation and Technology Policies (ITP)-particularly those leading to the creation of VC or related industries- in the context of a multiphase ITP Cycle Model. This is one of a set of possible configurations which a Systems-Evolutionary (S/E) perspective to ITP can adopt. As it turns out issues of Governance are critical in the policy processes which eventually lead to the emergence of such industries.

Israel’s ITP experience can be couched in terms of a three phase Life Cycle Model (A&T 2005a).This model focuses on BS R&D, high tech and Venture Capital (strictly defined); and we observe a significant shift in the role of Government between the phases 1 and 3. This is summarized  in  Box 1.

Box 1: Israel’s Three Phase ITP Cycles-Salient Features of Phases 1 and 3

	                           Variables

Phases
	Dominant Source of Support of BS  R&D/Innovation and of SU/Innovative SME’s
	Main type of Government  Program,  incentives used, & SI component supported 

	Phase 1

Phase 3
	 Government 

Private Infrastructures(VC/PE)

Other Sources

Incumbent companies and Business Groups;

Individuals/Angels;

Government
	‘Horizontal’ Grants to BS R&D (involving strong support of SU)
Catalytic Targeting of  VC/PE
---------------------------------------

Other Support

Horizontal Grants  to BS R&D

Horizontal Grants to Cooperative, generic BS R&D

Technological Incubators

Tax concessions to  BS R&D;

A Seed Fund for support of SU

Targeting other infant industries(Biotechnology)


A critical analytical point is whether, in the wake of direct government support of BS R&D/Innovation,  conditions will emerge for the successful emergence of VC or related industries (and, whenever necessary, for the successful policy targeting of such industries). The shift from the first phase to the last phase is not automatic and cannot be assured to take place. Previous work suggested that a number of conditions must hold e.g assuring a critical mass of SU or innovative SMEs which represent a strong, demand for the future VC/PE industry (A&T 2004a); strong ITP capabilities on the part of Governments, particularly, a capacity for targeting VC/PE or for targeting in general (A&T 2003); and Class A market forces who are already active or may enter the new industry (A&T 2004c). These and other conditions suggests the desirability of introducing an intermediate Phase 2 where, among other things, issues of governance of innovation would be explicitly addressed. A fuller discussion of this ITP cycle model is left for section 2.

1.3 Specific Research Objectives

1. Present a ‘generic’ three phase ITP life cycle model for industrializing economies and compare it to the specific Israeli variant

In the ‘generic’ model BS innovation should be understood in the Schumpeterian sense as including the results not only of formal R&D but of learning, transfer of technology, design and engineering, etc. Moreover, innovative sectors/firms may belong to high tech or to  mid or low tech or to services. Finally, VC is defined to include support of innovative SME’s more generally rather than exclusively support of high tech SU. In both the first phase is one of direct support by the Government of R&D and/or innovation broadly construed in the business sector, without discriminating against SU or innovative SME
;while the third phase involves support of ‘private infrastructures’ for financing and supporting high tech SU and/or innovative SMEs (VC or related industries). 

2. Identify a set of Phase 2 events, processes and policies which might be especially relevant for assuring a successful transition to VC/PE in different contexts and countries

As mentioned the transition is not automatic and this is linked to the fact that frequently VC/PE policies failed or had weak impacts. Israel’s example suggests the importance that favorable background conditions develop in Phase 1; that sufficient policy capabilities develop in phase two; and that significant BS experimentation and learning take place in that phase as well.

Different countries had or could have different specific Phase 2 experiences as far as events and processes are concerned, and as far s policies are concerned.  In the transition from purely Government support of Innovation to a situation where private infrastructures play a dominant role-there might be a role for a number of public/private mechanisms. We refer to three profiles: the Israeli profile; the Chilean profile; and a third ‘strategic’ profile which seems to have been adopted by Korea.

2.ISRAEL’S THREE PHASE ITP LIFE CYCLE MODEL

2.1 Summary of the Model

Box 2 schematically outlines the three phases Innovation and Technology Policy model which culminated with emergence of a domestic VC industry during 1993-2000. The three phases represent (or overlap precisely with) the Innovation and Technology Policy component of the first three phases of VC’s Industry Life Cycle. Thus the first Innovation and Technology Policy phase took place during the ‘VC Background Conditions Phase’; the second phase-during the ‘VC pre-emergence phase’; and the third -during the VC Emergence Phase (A&T 2005d). For each phase we can find i) a summary of the ITP programs; ii) the direction of its direct impacts; and iii) some of the more ‘dynamic’ impacts particularly those favoring transitions to the subsequent phase.
 

Box 2: Israel’s ITP Cycle: policies and impacts

	Phase 1: Diffusion of R&D & Generation of  Innovation Capabilities (1969-84)
Horizontal Grants to Business Sector R&D ( Creation of R&D performing companies, of R&D/Innovation capabilities;  and Creation of civilian High Tech industry & first SU companies

	Phase 2: Strengthening of Business Sector R&D and SU/VC Experiments (1985-92)

- Business Experiments & Informal VC activity ( New Model of SU (‘born global’ with links to global capital/product markets)

- ITP: Sharp Increase in Business Sector R&D grants, Incubator and Magnet program (supporting cooperative, generic R&D); First VC support program (Inbal) ( Business Sector R&D expansion ( Increased rate of SU formation ( increased Demand for VC services ( Learning from Inbal’s failure and from Business Experiments ( Identification of System Failure (absence of significant VC) & Selection of Limited Partnership form of VC Organization 

	Phase 3: Targeting VC and  Accelerated Growth of R&D and High Tech (1993-2000)

Targeted Support of VC (Yozma Program); continuation of all ITP programs, R&D Grants peaked in 2000 ( Emergence of a VC industry ( Accelerated growth of SU segment and High Tech; large numbers of IPOs and M&A, etc.


* The names of the phases reflect the main objectives of Innovation and Technology Policy

2.2 Phase 1 Diffusion of R&D & Generating Innovation Capabilities (1969-84)

 
The Horizontal Grants to Business Sector R&D program began in 1969 with the creation at the Ministry of Industry and Trade of a specialized agency, the Office of the Chief Scientist (OCS). This program was and continues to be the backbone of the country’s R&D/Innovation strategy.  Until the early 1990s, more than 90% of OCS disbursements to Civilian R&D came from this program, which supports the R&D activity of individual companies oriented to new/improved products and processes directed to the export market
.  In contrast to a targeted program which is applicable to a specific industry or technology an Horizontal Program is open in principle to all firms whatever their sector; and to all R&D projects whatever their product class and technology. Horizontal programs of this kind are market friendly R&D support programs which give primacy to the bottom-up identification and generation of projects.  In Israel it extended a 50% subsidy to every R&D project accepted by the OCS, regardless of the firms' industry, product class & technology (Teubal 1993).
The major objectives of the Horizontal R&D Grants Program during early implementation was to promote collective learning about R&D/Innovation
; to promote technological entrepreneurship; and to generate knowledge about potential areas where the country concerned might have or could develop a sustainable competitive advantage. R&D performing firms mutually learn from each other; and a lot of this learning relates not directly to technology or R&D proper but to organizational and managerial factors. Box 4 provides a categorization of intra-firm learning processes; and instances of collective learning.  Both are based on the Israeli experience for the 1969-90 periods. 

Box 3:  Categorization of intra-firm learning processes and collective learning

	Intra-firm Learning during Horizontal Program implementation-early sub-period:

· Learning How to search for Market and Technological Information.

· Learning How to identify, screen, evaluate, choose and configure new projects 

· Learning How to generate new projects, including more complex ones

· Learning How to manage the innovation process (linking Design to Production & Marketing; Selection of Personnel; Budgeting; Management of Human Resources etc.)

Collective learning: 

· Firms learn about the importance of marketing 

· Firms learn how to establish and manage Strategic Alliances both with domestic and foreign companies;  and how to generate links to Global Markets

· The OCS and the firms learned how to better asses the quality & economic potential of various types of projects and learned about areas with potential Sustainable Competitive Advantage


2.3 Phase 2: Strengthening of Business Sector R&D and SU/VC Experiments (85-92)

The 1984 R&D Law further consolidated Israel's support of business sector R&D. The objective was to support knowledge intensive industries, through expansion of the science and technology infrastructure and exploitation of existing human resources; creation of employment including absorption of immigrant scientists and engineers; etc. The outcome was a significant increase in R&D awards to industry; and recognition of software as an industry-a very significant event indeed. Box 4 and Table 2 bring data on new policies initiated in Israel during Phases 2 (which policies continued during Phase 3). The table also brings data on the backbone Business Sector R&D support program which was implemented throughout the three phases. 
Box 4: New Innovation and Technology Policy  Programs
	1) Inbal (1991) - a Government owned Insurance company, which gave partial (70%) guarantees to traded VC funds. Four VC companies were established under Inbal regulations. This early VC support  program failed to create a VC industry or market

	2) Magnet Program (1992- ) - a $60M a year Horizontal Program supporting cooperative, generic R&D involving two or more firms and at least one University.

	3) Technological Incubators (1992- ) - a program supporting entrepreneurs during the Seed Phase, for a period of 2 years. The incubators are privately owned & managed. Both they and the projects get financial support from the Government. 


Table 2: OCS R&D Support (Million Dollars)
	Year
	Total Grants

(Growth)
	Grants to  Business Sector R&D
	MAGNET

Budget
	Technology Incubators
	Royalties

(Growth)
	BIRD-F*

Awards

	1985
	106 (2.5%)
	106
	0
	0
	6 (33.3%)
	NA

	1986
	110 (2.8%)
	109
	0
	0
	7 (16.7%)
	NA

	1987
	113 (2.7%)
	112
	0
	0
	8 (14.3%)
	NA

	1988
	120 (6.2%)
	118
	0
	0
	9 (12.5%)
	NA

	1989
	125 (4.2%)
	122
	0
	0
	10 (11.1%)
	NA

	1990
	136 (8.8%)
	133
	0
	0
	14 (40.0%)
	NA

	1991
	179 (31.6%)
	171
	0
	4
	20 (42.9%)
	12

	1992
	199 (11.2%)
	177
	1
	16
	25 (25.0%)
	10

	1993
	231 (16.1%)
	199
	40
	24
	33 (32.0%)
	12

	1994
	317 (32.2%)
	172
	10
	27
	42 (27.3%)
	10

	1995
	346   (9.1%)
	294
	16
	31
	56 (33.3%)
	12

	1996
	351   (1.4%)
	279
	36
	30
	79 (41.1%)
	13

	1997
	397 (13.1%)
	309
	53
	30
	103 (30.4%)
	12

	1998
	400  (0.8%)
	305
	61
	30
	117 (13.6%)
	14

	1999
	428  (7.0%)
	331
	59
	30
	139 (18.8%)
	9

	2000
	440  (2.8%)
	337
	67
	32
	135 (10.8%)
	8

	2001
	431 (-2.0%)
	328
	64
	32
	145  (5.2%)
	11

	2002
	383 (-11%)
	291
	58
	27
	153  (1.4%)
	10

	2003
	369 (-3.4%)
	283
	53
	26
	133 (-5.4%)
	11


From: Avnimelech (2004); Source: Office of the Chief Scientist and BIRD-F. * a quantitatively small program supporting cooperative R&D involving a US and an Israeli company. 

2.4 Phase 3-the Yozma Program

New National Priorities emerged in Israel with the beginnings of the massive immigration from the former Soviet Union during the early 90s. The Government began searching for means to employ the thousands of engineers that came to this country. Simultaneously the Military Industries had laid-off hundreds of engineers; and many startup companies were created only to subsequently fail. In fact an official report (a Jerusalem Institute of Management report of 1987) mentions that 60% of the technologically successful OCS-approved projects failed to raise additional capital for marketing and had to close the business.
. 

Officials in the Treasury and the OCS concluded that despite massive Government support for R&D there were clear 'market & system failures', which blocked the successful creation and development of Startup companies. As a result a shift in policy objectives gradually took place-from promotion of R&D to enhancement of SU formation, survival and growth. System failures related, not only to insufficient sources of R&D follow-up finance but also to weak management abilities, business know how and non market-directed developments. Eventually  policy-makers believed that the way to overcome these deficiencies was to foster a domestic Venture Capital industry which then became a Strategic Priority of the Government of Israel.

The first VC targeted program was Inbal (a failed program), whose implementation started in 1992. The second one was Yozma, a successful program implemented during 1993-97. As mentioned, this program was credited with triggering the creation of a domestic VC industry and market. Tables 3 & 4 show the strong acceleration of VC, and ICT activity  during the 1990s; while Table 5 shows that of SU.
Table 3: Venture Capital Raised and Invested

	Year
	VC Raised
	VC under Management*
	VC Invested (% of foreign)
	VC investment as % of GDP

	1991
	58
	80
	NA
	NA

	1992
	160
	240
	NA
	NA

	1993
	372
	612
	NA
	NA

	1994
	374
	986
	NA
	NA

	1995
	156
	1142
	NA
	NA

	1996
	397
	1539
	NA
	NA

	1997
	729
	2268
	440
	0.41%

	1998
	706
	2974
	589 (36%)
	0.54%

	1999
	1851
	4825
	1011 (43%)
	0.9%

	2000
	3701
	8504
	3092 (59%)
	2.6%

	2001
	1100
	9546
	1985 (59%)
	1.65%

	2002
	63
	9609
	1140 (58%)
	0.96%

	2003
	300
	9600
	1000 (61%)
	0.84%


From Avnimelech (2004): Source: IVA and Money Tree.

* Management companies that invested at the current year and with at least $3M available for investments at the end of the year.

Table 4: ICT and Software Manufacturing: Sales, Exports (Thousands US$) and Employees

	Year
	ICT

Sales 
	ICT Exports
	ICT

Employees
	Sale per Employee 
	Software

Sales
	Software

Export
	Software

Employees
	Sale per Employee

	1990
	3,300
	2,100
	32,000
	103
	400
	75
	5,000
	80

	1991
	3,600
	2,280
	33,000
	109
	540
	110
	5,000
	108

	1992
	4,000
	2,660
	34,200
	117
	600
	135
	5,500
	109

	1993
	4,600
	3,200
	36,400
	126
	700
	175
	6,200
	113

	1994
	5,200
	3,750
	37,600
	138
	800
	220
	7,000
	114

	1995
	5,900
	4,300
	39,200
	151
	950
	300
	7,700
	123

	1996
	6,500
	4,880
	42,000
	155
	1,300
	600
	8,500
	153

	1997
	7,200
	5,700
	43,700
	165
	1,780
	1,000
	10,000
	178

	1998
	8,000
	6,550
	45,600
	175
	2,350
	1,500
	11,500
	204

	1999
	8,600
	7,130
	48,000
	179
	2,950
	2,000
	13,000
	227

	2000
	12,500
	11,000
	54,800
	228
	3,700
	2,600
	14,500
	255

	2001
	11,250
	9,750
	47,000
	239
	4,100
	3,000
	15,000
	273

	2002
	10,000
	8,800
	43,200
	231
	2,800
	1,900
	13,200
	212


Source: Israel Association of Electronic and Information Industries and Israel Association of Software houses.

The Design of Yozma
This has been extensively analyzed in previous work (Box 5 reproduces some of its main features). 

Box 5: Critical Dimensions of Yozma Program Design

	 Fund of Funds & Direct investments in SU; Favored a LP type of VC company.

	A focus on Early Phase investments in Israeli high tech Startup companies

	Target Level of Capital Aimed at 250M$ (Government Support- 100M$) - this was the ‘Critical Mass’ of effort required for VC industry ‘emergence’.

	10 Privately owned Israeli VC Funds each managed by a local management company (formal institution) & involving Reputable Foreign Financial Institution.

	Government Participation in each Fund-8 million dollars (up to 40% of fund’s capital)

	Strong Incentive to the “Upside”- a 5 year option to buy the Government’s share at cost.

	Planned ‘Privatization’ of Yozma Fund & Program: Privatization was completed in 1998.  Yozma became a Catalytic Program.

	The Yozma Program triggered a strong process of collective learning.

	The Yozma design attracted professional VC agents into the program.


3. A GENERIC INNOVATION AND TECHNOLOGY POLICY CYCLE MODEL

3.1 General

The Generic ITP Cycle model outlines a medium/long term policy effort in industrializing economies directed to simulate innovation and to contribute to the eventual creation of high-impact, innovation-intensive clusters. Like Israel’s ITP cycle which could be considered as one of its variants, it starts in Phase 1 with direct Government support, including Horizontal support to Business Sector (BS) R&D/Innovation and/or to innovative SMEs or Start Ups (SU, Phase 1); and culminates with implementation of Targeted or other policies in support of Venture Capital (VC)/ Private Equity (PE) industries. The latter policies are part of a broader strategy in Phase 3 of creating or re-configuring innovative clusters in industrializing economies.  An intermediate phase 2 would be implemented with the objective of reinforcing Innovation and creation of other favorable conditions, including enhanced policy capabilities, for a successful transition to Phase 3. In this latter phase the economy would experience an acceleration of innovation and, depending on context, of R&D; and in some very successful cases countries which a generation or two ago had low incomes per capita would attain R&D/GNP ratios of over 2%. The model refers only to one specific innovative SME oriented plan of action out of a Multi-Pronged Strategy for innovation-based Economic Development involving other components not considered in this paper. Thus, frequently and in parallel to the three phase model presented here, a different set of policies directed to (existing) large companies, would have to be implemented. Throughout, Innovation is being defined within a broad, Schumpeterian perspective which includes but goes beyond that resulting from formal R&D activities. 
     The model is a generic model which allows for different variants reflecting different country contexts, although, throughout, it will emphasize the importance of direct BS support mechanism at least during Phases 1 and 2.
 The structure of a country’s policy portfolio will depend on its characteristics and specific institutions.  Changes over time will reflect in part differences in the policy objectives from phase to phase; while differences in policy portfolios across different countries will reflect inter-country differences in the combination of direct and indirect support of innovative SMEs during Phases 1 and 2, as well as in the mix of Phase 3 targeted policies. Thus in Phases 1 & 2 there may be country differences concerning programs in support of scientific research and University training  etc; while in Phase 3 countries would either implement targeted VC/PE policies only or these together with other cluster creation policies. Other policy portfolio differences refer to the mix of programs (e.g. horizontal versus targeted); the function or functions being supported (e.g. technology transfer, learning or R&D for phase 1); and the instrument(s) applied (e.g. subsidies, loans, tax benefits, etc). 
Support of specific activities or functions of individual firms represent a direct form of Government intervention in support of innovation and innovative SME’s in the business sector. Innovative SMEs should be linked to the concept of Knowledge Based Entrepreneurship (KBE) which is increasingly relevant for wide swathes of the SME business segment- both in low & mid tech industry, and in the software/IT & high tech industries
. Direct measures contrast with indirect measures such as promotion of activities in organizations or institutions supporting the Business Sector (e.g. Universities, Technology Centers, Government Laboratories) and promotion of Venture Capital (VC) and/or Private Equity(PE).
Direct support during Phases 1 and 2 should emphasize innovative SMEs; while policies during the third phase of the Model would explicitly include other, not exclusively SME oriented, cluster creating policies.

3.2 Overall Strategy and Strategic Priorities

3.2.1 An Innovative SME orientation     

The ITP Cycle model for industrializing economies is predicated on the assumption that for a large class of industrializing economies one aspect of their overall strategy should be generation of an Innovative SME segment. The overall strategy would include other components as well.
 For a Follower Country Strategy it has included e.g. in the Korean case the strategic priority of creating large firms; while in other cases, like Korea nowadays where the overall strategy is to shift to a Knowledge Based Economy, a strategic priority is generation of an important high tech SU segment (see 4.3.3 below). In other countries like Argentina and Chile generation of a strong ‘innovative SME segment’ is or could be part of an overall strategy of stimulating innovation in general with more specific strategic priorities being the upgrading both of Natural Resource exploitation and of capabilities of Large Firms.
 

     Like with high tech SU in advanced countries, the role of innovative SMEs is to exploit the opportunities for innovation opened up by the Globalization process in a wide front. Within this broad strategy two targets should be identified—generating a pool of innovative SMEs; and stimulating SME company growth.  While a large segment of Innovative SMEs is always important, it is thought that a strong growth & employment impact would require that a fraction of Innovative SMEs become large companies. 

3.2.2 Strategic Priorities
     Promotion of an innovative SME segment is a strategic priority of Phases 1 & 2 while promotion of a VC/PE* industry is a strategic priority of Phase 3. Other such priorities refer to the Science, Technology and Education (S/T/E) infrastructure e.g. assurance during Phase 1 that a ‘basic’ infrastructure exists and is or will become operational. This will underpin both BS innovation and SME innovation during all phases.

     During Phase 2, both as a stimulus to innovative SMEs and to innovation/learning in general in Phase 3, the basic national S/T/E infrastructure’ (established in Phase 1) should be considerably reinforced. Moreover, following the ‘supply-push’ focus of these infrastructures in Phase 1 it should now add a measure of i) ‘business orientation including efforts to build links with the BS (e.g. University-BS links); ii) focus on the needs of innovative SMEs. These changes should be accomplished without diluting quality of research, development, technology transfer or other functions performed. These aims could be achieved by establishing or expanding collective organizations such as Technological Centers; promoting collaborative innovation & collaborative generic R&D programs; etc
. Such efforts will underpin and scaffold Phase 3’s innovative effort, thereby contributing to its acceleration. Gradual targeting of the technological infrastructure to areas or industries of national importance (see below) will also contribute to the acceleration of innovation & learning in Phase 3 and to a successful transition to a Knowledge-based or Learning Economy. 

     Finally, Phase 2 priorities/targets should include bolstering policy capabilities. These would enable policy makers to face the policy challenges of Phase 3 (and Phase 2)-particularly with respect to targeting specific areas, industries and clusters. The policy capabilities required are strategic capabilities; they should enable setting the above strategic priorities and translating them into programs and policies (Teubal 2002). Explicit efforts should be undertaken in this direction. Important examples are Korea’s post 1997 beefing up of its strategic capabilities (Dahlman & Andersson op. cit and 4.3.3 below ) and Finland’s efforts during the 1980s and beyond
.

     The objectives and Strategic Priorities for each phase of the Generic ITP Cycle are shown in Box 6.

	Box 6-The Generic ITP Cycle: Objectives and Strategic Priorities

Phase 1:Creating an Innovative SME Segment through Direct & Indirect Support of Innovation/R&D

Strategic Priorities/Targets

Business Sector

  Significant  Diffusion of  Innovation, including adoption & dissemination of new technologies and applied R&D,  in  the Business Sector without discriminating against (or positively favoring) SMEs;

 Creating a mass of Innovative SMEs and, indirectly, sufficient ‘Demand’ for  Phase 2 ITP

 Wide experimentation with different types of innovation, companies, sectors, technologies, etc (generating ‘variation’)

 Promote Learning to Innovate/R&D –including Collective Learning;

Supporting Structure

 Assure existence and operation of  a ‘basic’ set of S/T/E institutions

 Create (or adapt)  a network of  Technology &  Innovation support  Institutes; and their activation with a view of supporting the  future (and do some extent the present)  needs of an Innovative SME sector
 Promote Mission Oriented technological infrastructure in  a small number of   areas or sectors of vital importance to the economy (e.g. major export sectors)
 Selected and phased liberalization and opening up; and selected nurturing of international business links
Phase 2: Creating conditions for Accelerating Innovation: Supply, Demand and Policy Capabilities

Strategic Priorities/Targets

· Promoting  Technological Infrastructure(increasingly of a mission-oriented nature)

· Facilitating Knowledge-Based Entrepreneurship;

· Generating a ‘Strategic ITP Capability’ and  a Platform for Implementing  Targeted  Policies 

Tasks: identifying areas/sectors with potential  SCA, promote experiments in the BS, tentative/test targeting initiatives, etc

· Continued growth of Innovative SMEs while assuring a critical mass of such companies and sufficient ”Demand” for VC/PE* (‘sufficient demand’ to trigger emergence of such private infrastructures)

Phase 3: Acceleration  of Innovation/Learning & Transition to a Knowledge-Based Economy

Strategic Priorities/Targets
· A  significant increase in the share of R&D (or “innovative effort’ *) to GNP-in some cases  to over 2%; ; the share of National R&D performed by the Business sector(in some cases to  60% or more); and in  the share of Business Sector R&D financed by the Business Sector itself(to 2/3 or more in some cases  

· Develop a ‘globally linked’ domestic VC/ PE* industry &  market adapted to finance & support innovative SMEs.  Depending on context, this could rely  more or less  extensively on policy and on foreign companies

·  Rapid Growth of an Innovation –intensive Business Sector including a dynamic SME segment and  in some cases, of High Tech Industry

· Accelerating creation and growth of R&D intensive & innovation- intensive companies; and providing conditions for the fast growth of a subset of them

·  Achieve significant (or non-insignificant, depending on case) world market shares in a number of innovation-based sectors

· Assuring the successful co-evolution between the Science, Technology and Higher Education infrastructure/support structures and the Business Sector.

*as with the Catching-Up model at this phase the R&D measure could be much more important than what it was during previous Phases.




4. PHASE 2 PROFILES: TRANSITION CONDITIONS AND POLICIES

4.1 Summary of  Transition Conditions

A main issue is identifying the conditions under which the early phase of strong Government support of SME innovation & learning would create conditions for the subsequent emergence of a VC industry and innovative cluster. The set of such (Phase 2) conditions which emerges from both the Israeli case and from our conceptual analysis of the ‘generic’ model for industrializing economies is shown in Box 7. They are quite general and they allow for country variants e.g. in condition 4. It is our presumption that inter-country differences refer more to the specific ITP required in Phase 2 (and in Phase 1) in order to attain such conditions towards the end of Phase 2 rather than to intercountry differences in the set of conditions themselves.

BOX 7:   Phase 2 Conditions for a Transition to Phase 3

1.Sufficient R&D/Innovation Capabilities

2.Emergence of Demand for the Services of a future VC industry 

3.Business Experiments

4.Policy Capabilities: Learning/Problem Solving(Israel)  or creating a Strategic Level of Policy(Korea)

5. Strengthening of International Links 

6.Class A Market Forces

. 
4.2   Israel

4.2.1 Sufficient R&D/Innovation Capabilities
A minimum of innovation capabilities is required for the economy to be able to exploit the ongoing (mostly ICT) Technological Revolution which is opening large numbers of new technological and business opportunities; and in order to effectively access and exploit the constantly increasing global pool of knowledge and technology (A&T 2004b). Also the share of those capabilities which are enshrined in existing companies some of them large will enhance the potential pool of technological entrepreneurship that may be spinned-off from such organizations. They may, like in the case of high tech in Israel during the 1980s and 1990s and possibly of India currently, be an important source of new innovative SU in the economy the impact of which could be strongly felt in subsequent phases.

Achieving sufficient R&D/Innovation capabilities may require in many industrializing economies’ contexts a long term, systematic policy in support of BS R&D/Innovation. This may involve significant increases through time of Government disbursements as more and more companies (including newly founded ones) systematically initiate R&D/Innovation activities. Governments will have to be patient enough and view this is a long term process to be isolated significantly from the vagaries of yearly budgetary considerations. A too early truncation in the growth of such support e.g. as a result of a misleading view that conditions are ready for Venture Capital to take over-may cause significant long term damage

4.2.2 Emergence of Demand for the Services of a future VC industry
A sufficient level of pre-existing ‘demand’ for VC services or ‘deal flow’ is a critical facilitator of phase 3 policies in support of the creation of a VC industry. Emergence of the latter industry may require a critical mass of innovative SU the creation of which must be accelerated in Phase 2. This factor seems to be the critical one underlining both Israel’s success and the failure of other countries’ attempts at developing VC industries
. 

        In previous work we estimated SU foundations during the ‘late’ Pre-Emergence period (1990-92) of Table 5 below. The annual flow experienced a quantum jump in the early 1990s; and the stock of SU must have approximated 300 by 1993 (they were 274 receiving OCS grants for the first time during 1991 and 1992 only). This ‘mass’ of SU companies and their ‘quality’ created a very favorable environment for the fledging VC industry as far as the ‘demand side’ or ‘deal flow’ is concerned. Indirect evidence of the existence of ‘high quality’ SU is the fact that VCs in the pre-and early Emergence period (Star, Giza and Mofet, and to a lower extent Athena) were either making profits or were soon going to do so (see 4.2.6 below). What is implied is that very rich pickings existed among the growing stock of SU
; and that they were spotted by the small numbers of leading investors and VCs active at the time
. 

Table 5: Startups – Formation, VC backed, OCS awarded, Exit and closure 

	Year
	SU*

Foundation
	New

VC backed SU
	First Time

OCS Grant (SU)
	# IPO**

(VC backed)
	# M&A***

(VC backed)
	SU Closure

	1991
	NA
	NA
	179 (109)
	3 (0)
	0 (0)
	NA

	1992
	NA
	NA
	241 (165)
	9 (1)
	0 (0)
	NA

	1993
	NA
	NA
	245 (179)
	10 (3)
	0 (0)
	NA

	1994
	NA
	NA
	291 (218)
	9 (2)
	3 (2)
	NA

	1995
	NA
	NA
	236 (146)
	9 (4)
	5 (5)
	NA

	1996
	NA
	NA
	257 (200)
	27 (14)
	10 (10)
	NA

	1997
	250
	119
	219 (158)
	22 (9)
	6 (6)
	NA

	1998
	300
	152
	217 (156)
	17 (8)
	14 (14)
	NA

	1999
	450
	208
	212 (169)
	24 (18)
	12 (12)
	94

	2000
	550
	372
	172 (126)
	26 (25)
	23 (22)
	161

	2001
	150
	164
	260 (193)
	2 (2)
	7 (7)
	386

	2002
	98
	108
	284 (199)
	0 (0)
	6 (6)
	412

	2003
	134
	106
	NA
	0 (0)
	8 (8)
	118


Sources: IVA, Money Tree and OCS, Globes Newspaper

* Estimates; ** Established after 1990; *** not including fire sales or buybacks (at least $25M or Annual ROI of 25%).

A less successful example is Chile, who after initiating BS R&D/innovation programs in the early 1990s, attempted to promote VC during 2001- without success. The generally accepted reason was ‘lack of deal flow’(private communication). This in turn was the outcome of a weak, and non growing government support to BS R&D/innovation

4.2.3 Business Experiments

During Israel’s Venture Capital industry Pre-emergence Phase (1985/92-which corresponds to Phase 2 of that country’s ITP Cycle), a considerable amount of business experiments took place which facilitated the identification of the basic parameters and design features of the future Yozma Program. These experiments pertained both to SU companies and to VC companies and activities.  There was learning about a new type of ‘born global’ SU-that is SU oriented both to product and capital markets with strong implications about forms of organization and outlook. For example, it became increasingly important and recognized as such that SU must from year one search for linkages with (and even a presence in) the leading high tech clusters and markets of the day e.g. Silicon Valley.
 Moreover, it became increasingly important to adopt US Security and Exchange Commission standards and accountancy rules; and-at least a year prior to expected floating in NASDAQ-to name a Chief Financial Officer. Some of the SU became very successful (e.g. Lannet-Israel’s first ‘non-profitable’ SU that floated in Nasdaq,
 Lanoptics, Magic, etc) and pointed the way to others. Business experiments and learning also occurred in relation to VC companies and no less important, in relation to VC activities undertaken by individuals and non VC formal organizations (e.g. financial institutions like Discount Investments and Oppenheim, conglomerates like Elron and Clal, etc). Star, Veritas and Giza  were already operating in the pre-emergence phase and their activity generated learning benefits for others entering the industry later on. The experience with the failed Inbal program who favored publicly quoted VC organizations (see below) also accelerated selection of the Limited Partnership (LP) form of VC organization which was already the dominant form in the US. No less important was the enhanced undertaking of VC-related activities by individuals (e.g.  Shalev-presently the head of Genesis an important VC company). These individuals identified promising SU, invested in them, provided added value and helped some  float in global capital markets.

4.2.4 Policy Learning and Problem Solving 
Learning through Search and from Business Experiments

The design of Yozma was the outcome of a long and intensive preparation involving first, search for the possible causes of the increasingly perceived weak economic impact of companies having received R&D subsidies from the OCS; and second attempts at finding a solution to the problem. At some point the search process included visits of OCS officers to Silicon Valley, interviews with U.S. entrepreneurs, venture capitalists, investment banks, and Small Business Administration officers; etc. This search, the experience with Inbal (see below) and the close contact of policy makers with the Business Experiments mentioned above-led to the identification both of the new strategic priority-creation of a VC industry-and to selection of the LP form of VC organization. The choice of LP’s was based on implementation of U.S. proven VC characteristics (form of organization, routines, and etc.) after taking care of necessary adaptations to the Israeli environment (such as using the NASDAQ as an exit path rather the local Stock Exchange) 

Learning from the failed Inbal Program

The Inbal Program was the first attempt at implementing a targeted ITP directed to the VC industry. It was launched by the treasury in 1992 one year before the implementation of Yozma. Its central idea was to stimulate publicly traded VC funds by guaranteeing the Downside of their investments. The mechanism used was a Government Insurance Company ("Inbal") that guaranteed VC funds traded in the Israeli stock market to up to 70% of initial capital assets. The program imposed certain restrictions on the investments of the VC companies covered by the program (‘Inbal Funds’). Four ‘Inbal’ funds were established. They and the Inbal program as a whole were not a great success. Inbal funds valuations in the stock market were low, similar to Holding Companies’ valuations; and the funds encountered bureaucratic problems. More significant was the fact that the program didn’t attract any ‘adding value’ agents or capabilities. Moreover, the funds did not succeed financially and did not raised additional capital. Eventually all four ‘Inbal’ funds quit the program
. 

The Inbal program not only didn’t overcome the market failures related to the ‘pool of capital’ aspect of the VC industry but it didn’t target any of the system failure causes related to VC industry emergence (see A&T 2004c, 2005d). There was no mechanism for drawing professional VC agents into the program; it did not generate VC companies with adding value capabilities; it didn’t promote collective learning; it didn’t create links with additional late stage VC pool or with a significant IPO market; and it was exposed to 'stock market sickness'. Also its model of VC company organization was not imitated, and the 'social impact' of the Inbal Program was very low (A&T2003). Having said this, it is important to mention that policy makers and businessmen alike learned from Inbal's weak impact particularly about the disadvantages of public VC organizations. These included company taxation (which a Limited Partnership (LP) form of VC organization could avoid); the difficulty of having investors contribute to the operation of the fund; difficulties in rapidly exploiting the reputation earned from early exits in order to raise new capital; limits on management decision making flexibility and on management compensation; and absence of incentives to the “upside”. Awareness of these favorably influenced the design and implementation of Israel’s successful Targeted Policy- Yozma Program
.

Learning from Problem Solving-Underpinnings

The high impact of the search and learning processes mentioned above was underpinned by the successful development of experience-based policy capabilities at the OCS-the result of over 20 years of operational experience in managing incentive programs in support of R&D, innovation and high tech. Elsewhere we characterized this process as a virtuous BS-ITP co-evolutionary process (A&T 2003, 2005d). This experience helped policy makers engage in problem solving activities which eventually led to Yozma and a domestic VC industry. Problem solving as a policy methodology was successful at the time partly because it fit with Israeli institutions and cultural characteristics. It was not the pattern followed by Korea in the late 1990s; and it probably is not enough today for Israel given the new challenges facing that country.

The Impact of Policy Learning: ‘better/high impact’ designs of VC policy

Policy learning by Israeli policy makers helped them identify not only the new strategic priorities but also the specific causes of System Failure which surrounded the strategic priority ‘creation of an independent, domestic VC industry’. This in turn led to Yozma’s design which represented a significant improvement over the design of Inbal. One way to ascertain this is through a comparison between Inbal and Yozma (see Boxes 8).

 Box 8: 'Design' aspects of YOZMA & INBAL Programs

	YOZMA
	INBAL

	Promoted by the OCS & mostly structured as Fund of Funds with a Single Objective of creating a VC industry
	Promoted by the Treasury & structured as a Government owned Insurance company. Dual objective: Promoting the local Stock Exchange;  & creating  a VC pool.

	Limited partnership form of VC-the ideal form of organization according to US experience and to Agency Theory.
	Publicly traded form of VC; no value added; hard to leverage current success to fundraising, low incentives for managers, and bureaucracy.

	Leveraged Incentives to the Upside. Attracting professional VC teams.
	Downside guarantees, which favor entry of non-professional VC firms

	No Government intervention in the day by day operation of Yozma Funds
	  Government frequently intervened and imposed bureaucratic requirements on VCs supported

	Limited period of government incentives; and clear and easy way out of the program. 
	Unlimited period of government incentives and complex way out of the program.

	VC abilities were one important criterion for selection of 'Yozma Funds'. There was flexibility in the choice of the funds. Personal recommendation of the OCS was important
	 Administrative & financial criteria figured prominently in selection of Inbal VCs (there being no assurance of existence of specific VC abilities). No OCS recommendation required

	Limited number of Yozma funds- created an incentive to join fast. This in turn contributed to creation of critical mass in two-three years.
	No explicit limit (neither time nor money) to the number of funds that could enjoy the INBAL benefit.  

	The program was designed and implemented by the OCS who was skilled in promoting high tech industries. It was a consensual outcome of an interactive policy process, which included the Treasury, the private sector and foreign investors.
	The program was designed and implemented by the Treasury who had no specific hi tech knowledge & who emphasized financial rather than 'real' aspects. Presumed limited interaction with relevant stakeholders; and a more limited consensus among all interested parties.

	Strong incentive to collective learning, to VC cooperation, and to 'learning from others' (through requirement of having a reputable foreign financial institution)
	No incentive to collective learning, to learning from others or to VC cooperation (legal limitations to cooperation).


      The above comparison further emphasizes the distinctive and original characteristics of Yozma's design (Box 5). We have shown that these differences where important to explain the differential performance of both programs (A&T 2005d). 
4.2.5 Strengthening of International Links

A number of ‘incumbent’ high tech companies (Scitex, Teva, Tadiran and others) had floated in Nasdaq during the 1980s but no ‘unprofitable‘ SU company had yet been able to do so. A crucial institution in this respect-Venture Capital-had not yet emerged. Despite this, it is clear that for a number of reasons an increasing set of links began to be established during the 1980s and 1990s, particularly with the US and with US high tech. One reason (or expression of which) was the BIRD-F program
; another were the above mentioned IPOs of incumbent companies (with Lehman Bros of Wall Street developing ever increasing links with Israeli high tech companies); and a third were some of the Business Experiments mentioned in 4.2.3. 

A clear outcome of the enhanced international links with global capital markets were the 12 IPOs which took place during 1991 and 1992 (see table 5). This foreshadowed future operations both IPOs and M&A (which developed very fast after 1994,see A&T 2004a).

4.2.6 Class A Market Forces

Yozma’s success also derived from the strength of the market forces operating in the area prior to implementation of the program or who entered the industry shortly after its implementation i.e. during Venture Capital pre-and early emergence. This factor seemed to have contributed to spark a self-sustained cumulative process of VC emergence (A&T 2003, 2005c).The high quality and strong capabilities of ‘early entrants’ to the VC industry was ascertained through a microeconomic analysis of 20 leading VC companies. We found that those companies indeed possessed strong capabilities, were eventually highly profitable (high VC private performance) and had a significant indirect impact on the subsequent growth and development both of VC and of the high tech cluster as a whole (high VC social impact). This condition has been termed Class A market conditions/ forces (or simply Class A). 
Prevalence of such conditions explains both the extremely rapid process of growth during VC emergence and the high impact of the targeted policy implemented for this purpose. 
4.3  Industrializing Economies-Creating a “Strategic ITP Capability”

An important difference in Phase 2 conditions between Israel and industrializing economies concerns item 4 of Box 7 (“Policy Capabilities’). While in Israel there was no explicit creation of new capabilities for confronting the challenges of Phase 3-the method used was ‘problem solving’ which benefiting from extensive-experience based learning by policy makers- in other countries like Korea,  a strategic level of ITP capabilities seems to have been created. Other inter-country differences concerning Phase 2 conditions may be uncovered as a result of country specific empirical research. We very briefly refer to aspects of the Chilean and Korean Experience. 

4.3.1 General
In many contexts the ‘generic’ policy capabilities condition for a successful transition from Phase 2 to Phase 3 involves a strategic ITP component (condition 4, Box 7). It is required to effectively deal with the identification of new strategic priorities & of  possible market/system failures blocking their materialization; and for the design & initial implementation of new, targeted programs/policies.
Once areas of competitive advantage and strategic priorities are known, targeted policies are more effective for deepening R&D and innovation in the economy than Horizontal policies
. However, targeted policies are inherently more complex and therefore require a longer and more complex preparatory period. 

        The domain of the required capabilities extends beyond the leadership and proactive roles that underpinned the problem solving process leading to Yozma. The policy actions  under the heading ‘creation of Strategic Innovation and Technology forum’ in Box 10 summarize the more explicit approach required for developing such capabilities. They include actions such as assembling high capability teams of policy makers, academic consultants and stakeholders; undertaking search and research about policies implemented in other countries, their effectivness and how impact relates to context; and relevant experiments and learning. Linked to these are additional actions explicitly directed to generate organizational routines and other capabilities e.g. employing and training human capital, for the Strategic ITP level. 
BOX 9: Phase 2 ITP Policies and Policy actions (‘generic case’)

	· Horizontal and (gradually through time) Targeted support of Technological Infrastructure e.g. collaborative, generic R&D; Sector Specific Technological Centers; Mission-Oriented Generic Research programs and networks, etc

· Expansion of Direct Support of innovative SMEs (while assuring non-discrimination with respect to SMEs and positive orientation towads KBE);  higher and increasing selectivity of Incentives in response to Collective Learning in Phase 1

· Specific programs directed to high tech or knowledge based entrepreneurship e.g. Technological Incubators

· Creation of a Strategic Innovation & Technology Forum(or functional equivalents to such a Forum)  with the objective of setting new priorities and programs/policies for Phase 3

            - introduce policy evaluations & new mechanisms for the coordination of policies 
            -Identification of the potential and conditions required for emergence of a VC/PE sector and/or market

            -studies for the identification of  other areas of potential SCA
             -Assuring a favorable environment and support for  business experiments/learning about  new areas/sectors
             -Identify areas of SCA which also have “Class A”  market Forces (‘selection’)

             -Identification and stimulation of Key Agents
             -Identify alternative policy profiles for  targeted support of selected areas

             -Experimental implementation of Targeted Programs in selected areas; possible participation of world  class experts and actors in the relevant areas

              - Gradual building- up of Strategic ITP level routines and capabilities

· Initiating Design & Tentative Implementation of Targeted Programs in  a subset of such areas (towards ‘reproduction’)

· Link Programs: University-Industry; Science-Technology; Technology-Innovation; Country-Major Foreign Partners/Markets




4.3.2 Aspects of the Chilean and Korean Experience

In Chile a major generator of strategic ITP including targeting capabilities was and is being played by a private, non-profit institution oriented to business experimenting and targeting-Fundacion Chile
  It operates through a number of mechanisms including (i) spinning out, creating or participating in the creation of new innovative companies  based in innovative new technologies (61 companies till 3-2004 in the Agribusiness, Marine Resources, Forestry and other areas); (ii) Developing technology and/or adapting sophisticated foreign technology in part through sophisticated contracting & partnering with foreign technological suppliers.; and (iii) inducements for the creation of new sectors (e.g. Salmon farming, where Chile is a world leader, being the most famous; Turbot and Abalone- on the making
). The basis for new company stimulation is a specific model of technology transfer whose objective is to demonstrate the feasibility and potential commercial relevance of new products and processes (this links ii) above with i)). Once these are proven the Fundacion Chile sells its share to private investors. This activity is continuing at present and will undoubtedly contribute to Phase 2 policy capabilities and other transition conditions of that country. 

      Korea’s original strategy of Economic Development -an imitation phase   followed by an innovation phase roughly starting in the 1980s (see Kim 1997)- is not reflected in our Three Phase Model in a central way, given its emphasis on large company conglomerates While overall growth performance was outstanding the limits to the model began to show up in the early 1990s and especially during the 1997 crisis (Kim & Nelson 2000, introduction and Chapter 11). The present restructuring and re-orientation of the System of Innovation represents a shift from Phase 2 of their original catching up model to Phases 2-3 of our model which is much more adapted both to the ongoing Globalization process and to the ‘entrepreneurial’ phase of the ICT revolution. The new strategy that emerged from the 1997 crisis was a Knowledge Based Economy strategy where the country is paying very strong attention to technological entrepreneurship and high tech start up companies (Dahlman and Andersson 2001, Suh 2004).

The above changes have led the country to a planning process, to an overall vision and to explicit investments in new, strategic level routines and capabilities. These cover four major areas: Incentives and Institutional Regime; Education, Training and Human Resource Management; Information Infrastructure; and the Innovation System. New mechanisms have been created to identify the details of the vision/strategy. Also new procedures of evaluation and ministerial coordination have been put in place. Note that the policy framework of Korea is broader than that of our ITP Cycle model which focuses on one of the four areas (Innovation System) more than on the others. 

4. CONCLUSIONS AND IMPLICATIONS

This paper strongly suggests that an Innovation and Technology Policy Cycle could be an important concept which both academics interested in catching-up processes and policies and policy makers must take into account. A major issue that emerges both in the Israeli case and in the conceptual model for industrializing economies concerns phase transitions along the ITP cycle. A major conclusion is that there could be very important roles which Governments must play in the transition from direct Government support of business sector R&D/innovation (phase 1) to a dominant support role played by private venture capital or related equity based finance and support systems for SU/innovative SMEs (phase 3). To a large extent these roles focus on the intermediate phase (phase 2) where the complexities of Government policy making are likely to increase exponentially. This paper is our first attempt at disentangling some of the complexities of ITP Cycle Phase 2 policies. Many other aspects have remained untouched, including a more direct analysis of issues of Governance.

 It should be noted that our emphasis on the dynamic links between direct Government support of business sector R&D/innovation and the timeliness and effectiveness of policies directed to Venture Capital does not seem to have been analyzed in the literature (e.g. see Lerner 2002) and does not seem to underlie current policy debates in Europe (see e.g. European Commission 2005, p.3). This is surprising but it is related to the underlying framework of analysis which dominates the literature. Thus our phase 1 direct Government support is predicated on the assumption that, for many countries where R&D/Innovation is relatively unknown (like it was in Israel thirty years ago and in many industrializing economies today) and where policy makers are ignorant of the potential areas of strength in this field, a major objective is to promote-preferably through Horizontal Progams-  learning & R&D/innovation capabilities as well as technological entrepreneurship. The aim is to create, through business sector R&D/Innovation support, a private infrastructure which could sustain not only the policy itself but future policies as well including Venture Capital--another (phase 3) private infrastructure which could significantly reduce the future dependence of business sector innovation on Government support. In this context it is not relevant to judge the a-priori appropriateness of the policy making mechanism exclusively in terms of the capability to identify good entrepreneurs/projects from bad ones i.e. from a ‘(public) venture capital’ perspective. This because good entrepreneurs are still scarce while potentially good ones are still learning through experience i.e. entrepreneurship & capabilities are being created and learned pari passu with implementation of the policy itself. Moreover, in such a context and unlike the situation with the US’s Advanced Technology Program and Small Business Innovation Research Programs, the likelihood of a Venture Capital alternative to direct Government support is low.
 
 

Some of the specific issues that emerge from the analysis at this point are summarized below.
Dimishing and Increasing Returns to early (Phase 1) policies

Y. Kuznetsov 
has suggested that “stage 2 of the three phase ITP life cycle model is the bridge stage between ‘building the foundations’ stage 1 and a ‘globally competitive’ sector” (in our case the business sector or an important segment of it). Moreover one explanation for the initiation of stage 2 is “appearance of ‘decreasing returns’ to phase 1 policies”. This is one important insight about the three phase policy life cycle model presented in this paper. Decreasing returns, the outcome of any successful policy which succeeds in overcoming System/Market failure, should be interpreted not only in terms of diminishing ‘R&D additionality’ but especially (in Israel’s case) in terms of the diminishing economic impact of the policies. One possible cause in the Israeli case could be that the conditions for global competition in high tech or R&D intensive areas gradually changed during the late eighties in the direction of competition in both global product and in global capital markets (with Israel-due to limited SU access to NASDAQ- not yet being capable of fully exploiting global capital markets and therefore being at a disadvantage viz a viz its US counterparts). 

No less important than decreasing returns was the emerging context of increasing returns to new policies—a clear outcome of the ITP cycle model perspective. These derive from the new opportunities for diversifying the set of incentives programs (and institutional changes) which success in early policies create. Thus after 20 years of systematic, massive and increasing support of BS R&D a  ‘demand’ emerged for generic, infrastructural and cooperative (rather than regular) R&D which could, through the creation of new technological opportunities, further underpin the ‘regular’ R&D effort and enhance its economic impact. Similarly with Venture Capital. Such a coherent and long term policy could, directly and indirectly (depending on other external and internal events) lead to increasing numbers of SU i.e to a market for VC. Moreover, within a coherent ITP scheme, it is not that new opportunities emerge automatically from the successful application of past policies; rather they should be identified and articulated and this requires a strategic vision and priorities e.g. of the possibility of creating a VC industry. The resulting concatenation of events has been termed ‘virtuous ITP-BS co-evolution’ (A&T 2005d) were early programs, by generating opportunities not directly or inmediately implementable by the BS, also generate new system or market failures which  policy will subsequently address. 

Importance of the ‘backbone’  BS R&D/Innovation support programs (starting in Phase 1) 

It should be noted that for the above phase transitions to occur early phase 1 innovation support policies should be coherent enough and increasing in scope through time (as capabilities increase throughout the BS so will the ‘demand’ for regular R&D/Innovation subsidies). The BS R&D grants program was the backbone of all subsequent ITP in Israel and it clearly could have been so in other countries. Chile is an example where Phase 1 policies of the early 1990s while successful within a conventional perspective were not massive enough to generate the opportunity for Venture Capital in the early 2000s (such a policy was not effective then due to lack of ‘deal flow’ i.e. large numbers of SU which could represent a clear demand for VC). Therefore that country is at present both in Stage 1 (were the recent massive increases in government funding will accelerate the process) and at Stage 2 (see 4.3.2 above).

 Phase 2 conditions and policies are enabled by new forms of organization, institutions and Governance

The process of ‘privatization’ of part of the technology/innovation support of a country should be a gradual process. Phase 2 will involve organizational forms and institutions which are not purely private nor purely ‘Government’ in the double sense of ownership and prime motive. These may make important contributions to business experiments and indirectly, to targeting and other ITP capabilities; to the creation of ‘generic’ infrastructures for future private and profit motivated BS R&D, etc. Moreover there are different modes of framing, deciding and executing ITP, depending on context. Given the enormous variety of countries’ institutional, cultural and political contexts the potential variety of configurations of organizations & systems of governance is enormous. We will mention some which have or could have an impact on Phase 2 transition conditions: 

(i)A mix between ‘bottom up’ experimenting and problem solving (like Israel) and ‘top down’ explicit building of strategic ITP capabilities (like Korea);

(ii) Pivotal business experimentation and technological infrastructural roles played by private, non profit organizations e.g. Fundacion Chile and ‘collectively owned’, private Technology Centers such as Israel’s Plastics and Rubber Center (owned by the corresponding Industry Association with objectives which included diffusion of technologies towards the less productive segments of the industry);

(iii)Government owned VC funds e.g. in Finland and other countries with a mixture of profit and regional development motives; and ‘collectively owned’ funds such as Canada’s Labor Sponsored Venture Capital Sponsored Corporations. Both could contribute to create pre-emergence conditions for a future, privately owned, independent VC industry

(iv) Recent attempts at creating one or a few VCs with Government help in Slovakia and Latvia (these could contribute to enhancement of innovation and to ‘experiments’ in the VC-SU areas)

(v) Government support of Innovation Finance Networks (European Commission 2005, p 5) and Business Angels’ networks (e.g. OECD 2002)

(vi)Public –Private partnerships such as joint Government and Venture Capital mechanism to create Seed funds (e.g. EC’s  Paxis program Tnufa and Yozma 2 in Israel, etc)

(vii) Industry-University Programs where hybrid governance mechanisms for consortia will emerge to assure both joint production and the sharing of new knowledge, etc.


A broad conclusion is that ‘privatization’ of finance of (a portion of) business sector technology activities should be gradual; and should, broadly speaking, be consistent with a Systems/Evolutionary perspective. At least for an important class of situations and countries there seems to be clear phases each one characterized by relatively distinctive portfolios of policies. If for whatever reason-ideological or due to budgetary constraints- stage 2 will be ‘skipped over’ the possibility could emerge that the economy’s trajectory (as far as deepening of R&D/innovation and increased reliance on private agents are concerned) will be truncated. Moreover dealing too fast with policies to promote Venture Capital may be a non-starter.

 A major issue goal is systematic analysis of the Governance of Innovation, particularly at the crucial, intermediate phase (phase 2) It seems that enhanced reliance on mixed or hybrid mechanisms could bring significant benefits to economies following a deliberate, innovation-based catch up and growth strategies. Further developing these and identifying a small number of phase 2 profiles should stand high in our agenda for future research.
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� The table focuses on only a limited set of policies and policy actions i.e. those focused on direct promotion of Innovation or which are very closely linked to Innovation. This is not to say that these are not important, on the contrary. For a fuller description of the policies see Box 8 below. 


� Countries already having strong R&D/Innovation capabilities could start directly in  Phase 2.


� A full dynamic map of effects goes beyond the confines of this paper.


�  This type of R&D could be termed ‘regular’ or ‘classical’ R&D to differentiate it from ‘generic, cooperative’ R&D, which is of a more infrastructural type (a generic, cooperative R&D program-the Magnet program- was implemented later in Phase 2). The latter’s objective is to generate knowledge, capabilities and components rather than directly marketable outputs. The output of generic R&D would facilitate (or become inputs) to a subsequent ‘regular’ R&D activity.


� Learning, including experience-based learning triggered by increased R&D in the Business Sector, is the main factor leading to enhanced R&D/Innovation capabilities.


� The weak reported impact of OCS’s support was proably also due to a ‘technology biases in the OCS R&D grants approval process.


� In some variants the model is consistent with and part of a Catching-Up or Imitation-(Innovation strategy of Economic Development. Idem with respect to a  transition to the Learning or Knowledge-Based Economy. 


� KBE is a much broader concept than high tech entrepreneurship. It is linked to the increasing importance of knowledge, links and networks in all business sectors or segments: low tech, mid tech and high tech. Knowledge is broadly construed to include knowledge form outside the firm as well as from endogenous R&D or learning; tacit and/or codified knowledge; knowledge accessed through the market or through personal, professional or business links/ networks, etc. KBE is related to the concept of ‘knowledge operators’ whose function is both integration of existing knowledge and creation of new knowledge. It is linked to the creation of innovative SME and start up companies and to the activation of networks of existing companies. In our conception, VC is important to ‘trigger’ a KBE-linked evolutionary process. Also, the creation of VC companies frequently reflects a process of KBE.


� The distinction between direct and indirect (or system or infrastructural ) support was originally made in Justman & Teubal 1986 and subsequently by Lipsey and Carlaw 1997.It is also central in the conceptual model of transition of national SI  presented in Teubal and Andersen 2001 where indirect measures would provide system level support to the restructuring of companies.VC/PE represent a private financial infrastructure to innovative SMEs/SU


� An important additional component which is only addressed indirectly is generating the conditions for transition to a Learning Economy (Archibugui/Lundvall 2002). The perspective of this paper is not only consistent with the broader Learning Economy perspective; it could pave the way for such a transition in Phase 3 (e.g. through VC/PE which are nodes of networking, interactive learning and tacit knowledge). Needless to say, however, that additional policies not specified here are also required. We can characterize some of these as being related to the broader interface between ‘Economy’ and ‘Society’.


� For these countries the ‘innovative SMEs’ strategic priority is intended both to make a strategy based on exploitation of Natural Resource more effective and to avoid its limitations (both physical and others). It would also be directed to avoid the limitations of a strategy based solely on the Large Firm segment of the economy. As mentioned in Section 1 the current phase of the ICT Revolution (which we may term the ‘entrepreneurial phase’) requires large numbers of innovative SMEs to effectively exploit its economic potential. 


� Like for VC/PE a minimum of diffusion of R&D/Innovation may be required for effective pre-competitive collaborative infrastructure development (a ‘demand’ effect). Under these conditions, establishing such technological infrastructures will generate a strong impetus to regular R&D/Innovation-and a pattern of co-evolution may thus also 


� For Finland ee Yla-Antilla and T. Lemola 2003. 


� Further research including in depth case studies of other countries’ ITP life cycles may be required to confirm this point. The case of Chile,  briefly discussed in 4.3.2 below,  would seem to confirm this point.


�  This has chronically affected countries like Argentina who quite early in the late 1980s initiated BS R&D support programs(Fontar Program) which, while having some effect,  did not lead to a significant development of �R&D/Innovation capabilities in the Business Sector.   


� For an evaluation of VC policies see Black & Gilson 1999 (Germany); and  OECD reports. See also Gilson 2003.  


� Another ex-post indicator of the high quality of SU in the early emergence phase is the fact that most Yozma VCs had very high returns (5 out of the 11 Yozma funds had an annual Rate of Return of more than 100%).


� This also meant that ‘the market’ was already ‘pointing the way’ to activities typical of VC & SU (see 4.2.3).


� This interpretation has been accepted by the relevant Chilean authorities during 2004. The result was a strong acceleration of the main grants to R&D/innovation program. 


� This is consistent with the literature of advantages of high tech clusters-Silicon Valley more particularly (Saxenian 1994).


� It showed that SU with products for which there was a clear customer need and  several million dollars of sales could float in Nasdaq even if, from an accountancy rules viewpoint, they were yet not profitable.


� Today all of them are 'held' by one holding Company-Green Technology


� Inbal played two additional roles. First it was an important part of the variation process preceding selection of the right configuration of VC; second it also contributes to signal the Government of Israel’s determination to create a VC industry.


� A small program which started in the 1980s whose objective was the promotion of R&D projects jointly executed by a US and an Israeli company.


� This point has been extensively worked out in A&T 2004c and is being further revised and extended in A&T 2005e.


� The social impact indices used were aimed at the externalities generated by VCs rather than on total social profitability.


� Another reason is the increased scope of Phase 2’s policy portfolio (Box 10) and the enhanced coordination requirements among its various components.


�  Let us recall that horizontal policies may be more effective than targeted policies during Phase 1-when, to a large extent,  areas of sustainable competitive advantage are not yet known in the economy.


� Presentation by Dr. Bitran CEO of Fundacion Chile, March 2004.


� In the Salmon industry the first company spawned by Fundacion Chile produced the intermediate inputs (small fish and food) required for the subsequent entry of other companies into the industry. This is one explanation for the rapid growth of the industry, which by 2004 with over 2000 M$ sales became the world leader. In general the companies created by Fundacion Chile reduced the technology risk for ‘followers’, provided useful market and other cost & benefit information; and generated higher private and social returns to innovation.


� It should be noted that Fundacion Chile’s activities, while oriented to promote innovation broadly speaking in the private sector, also involve creation of important Strategic ITP capabilities, including those associated with targeting of new sectors or infrastructures. This ‘external economy’ would probably not be present if the organization would not have been both private & non-profit oriented.





� The availability or not of a Venture Capital for the finance and support of  high growth firms has been recognized by Lerner as an important variable when it comes to evaluate the contribution of direct Government finance of R&D in such firms (he explicitly mentions that his views are based on the US experience where Venture Capital was plentiful starting in the 1980s; and that direct support could be important in areas where VC is not active).  However, his two (additional) rationales for direct Government intervention-a ‘certification role’ and  “R&D spillovers’- do not deal effectively with one of the main objectives of Horizontal BS R&D support schemes-the promotion of R&D/innovation capabilities and of technological entrepreneurship. Such an objective is critical in Phase 1 where by definition the diffusion of BS R&D is low (see Teubal 1986,7).   


� Our critique of many actual policies and policy discussions including those in the EU is, to a large extent, directed to their focus on the ‘early phase funding gap’ problem. In our perspective the crucial  issue is  determining whether or not a strategic  priority is ‘generating a large pool of high tech SU and innovative SMEs’ and then, harness policy (within a dynamic, evolutionary perspective) to overcome the system failures that could stand in the way. In this context, ‘closing the gap’ measures could produce and outcome which is precisely opposite to that desired. Having said this it is clear that many of the mechanism proposed in the EC context could make important contributions to overcome Phase 2 constraints (see below).





� Private communication


� see RIS Latvija 2004, and the presentation of Dairis Calitis at the Tel Aviv meeting of the EC’s ESTER project. See also other outputs of the ESTER Project
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