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Evaluations
1. Evaluation of the impact of cross vote government assistance on firm performance: Module 1: Impact of R&D assistance

Ministry of Economic Development, (unpublished report), February 2011
Executive Summary

This report presents results from an evaluation of publicly-funded R&D assistance provided to New Zealand firms. We use econometric techniques to assess the impact of Technology New Zealand’s R&D programmes on the economic performance of firms that have received the assistance. Our methodology involves matching firms that received assistance to comparable unassisted firms based on firm characteristics. We then compare changes in performances of the assisted group to the matched group of unassisted firms. 

This is the first time that this type of methodology has been applied in an evaluation Technology New Zealand. Most evaluation methods that elicit information from programme participants attribute all changes in firm performance to the government programme. However that does not take into account the fact that many firms that seek government assistance are already growing faster and performing better than an average firm. We have been able to find a matched group of unassisted firms by exploiting a recent Statistics New Zealand database, the prototype Longitudinal Business Database (LBD) which contains high quality and comprehensive firm-level data from 2000 to 2008
. A second strength of this evaluation is that we are able to isolate the impact due to Technology New Zealand assistance from the impact due to other types of government support for business development, such as assistance provided to the firms by New Zealand Trade and Enterprise (NZTE). Many earlier evaluations have failed to take multi-agency assistance into account.

Firms that receive Technology New Zealand assistance are higher performing than the average New Zealand firms even before they seek out R&D assistance. Prior to receiving assistance, assisted firms are on average larger, have higher sales and capital intensity and more likely to be exporting goods and undertaking R&D than firms that do not receive assistance. 

We find that additional impacts from assistance depend upon the type of R&D assistance provided to a firm. Firms that receive Capability Building assistance show significantly higher employment growth compared with matched unassisted firms. Most of this growth occurs at the start of R&D assistance and is still evident three years following first receiving assistance. We also estimate short term impact on sales and infer a positive impact on value-added. The ultimate outcome for most government business assistance schemes, including R&D funding like the Capability Building assistance, is to raise the productivity of New Zealand firms.  Encouragingly, we see a significant impact on multifactor productivity four years after first assistance.
In contrast, we find no overall impacts of Project Funding, even on intermediate outcomes. When we pool both types of assistance and examine the influence of firm size and prior R&D activity on the results, the pattern is clear. We found significant impacts only for small firms and for firms that had not undertaken R&D two years prior to receiving their first assistance. We saw no positive impacts either for large firms or firms that were already undertaking R&D. We conclude that Technology New Zealand has a significant positive impact when it is targeted at firms that are building capability; that are small and that have not previously undertaken R&D. These findings are consistent with the recent literature on impacts of publicly funded R&D.

Conclusions
The main results of this evaluation are presented in the table below. Firms that receive R&D assistance are higher performing than the average New Zealand firm. Firms are larger, have higher sales and capital intensity and more likely to be exporting goods and undertaking R&D even before they seek out R&D assistance. Failure to take this into account when assessing the impact on firm performance due to assistance will result in biased estimates. We reduce the selection bias by matching firms that have received assistance with comparable unassisted firms, and by comparing the changes in performance of the assisted and unassisted groups before and after receiving the assistance. Our method is similar to the most popular methods used in recent international studies (World Bank, 2010).

We assess the impact on sales, employment, labour productivity and multifactor productivity of firms receiving R&D assistance relative to matched unassisted firms.  Ideally, we would like to assess the impact of R&D assistance on R&D additionality, i.e., whether R&D assistance has resulted in the firm investing in R&D over and above the level it would have done without assistance. Following that we would like to show a link between improved R&D activity and improved final outcomes. Unfortunately, we do not have sufficiently accurate and comprehensive information on the temporal history of R&D expenditure or activity to do this now. We require a longer history of firm responses from the Business Operations Survey and/or Research and Development Survey before we are able to assess the impact of R&D activity. This will not be available for a few more years.

We use three different models to examine the impact of government R&D assistance. Our main model looks at the impact of Capability Building and Project Funding separately, in order to distinguish whether impacts depend on the type of assistance provided to a firm. We see that they do. Firms that receive Capability Building assistance show significantly higher employment growth compared to matched unassisted firms. Most of this growth occurs at the start of R&D assistance and then grows only slightly after that till three years following first receiving assistance. Still with Capability Building, we see a short term impact on sales and we infer a positive impact on value-added because labour productivity does not become negative although labour has increased. However, our most encouraging result is the impact on multifactor productivity four years following first assistance because this is an ultimate outcome for government assistance. If this impact is due to firms using resources more efficiently or adopting better business strategies and/or practices then we should expect to see the impact continue to be positive at longer lags.

In contrast, there are no impacts for Project Funding even on intermediate outcomes. We found this counterintuitive because we know that Project Funding involves larger dollar amounts compared to Capability Building. In order to understand this result better, we pooled both types of assistance and examined the influence of firm size and prior R&D activity on the results. We only found impacts for small firms and firms that had not undertaken R&D two years prior to receiving their first assistance. We saw no positive impacts for large firms and no positive impacts for prior R&D performers. Our results show that Technology New Zealand has a significant positive impact when it is targeted at firms that are building capability; that are small and that have not previously undertaken R&D.
Table: Main findings

	Selection bias
	Characteristics of assisted firms compared to all firms before receiving assistance

· Higher sales

· Higher employment

· Higher labour productivity

· Slightly lower multi factor productivity

· Higher value added

· Higher capital-labour 

· Do export 

· Perform R&D



	Capability Building assistance
	· 8.4% increase in sales only for one year after first receiving assistance

· 4.7% - 6.7% increase in employment after three years 

· 15% increase in multi factor productivity after four years 

	Project Funding assistance
	· No impact

	Large firms1, 2
	· - 10.6% drop in labour productivity after three years 

· - 5.7% drop in multi factor productivity during approval year

	Small firms1, 2
	· 5% - 12.5% growth in employment 

· 20% increase in labour productivity after four years

· 22.5% increase in multi factor productivity after four years

	Firms that had undertaken R&D2
	· No impact

	Firms that had not previously undertaken R&D2
	· 8.4% increase in sales only for one year after assistance

· 4% - 6% increase in employment in the first two years after assistance

· 13% increase in multi factor productivity after four years


1 Small firms < 6.2 employees.

2 Capability and Project funding are pooled.

How does this compare with other evaluation evidence? Previous evaluations of Technology New Zealand using traditional methods such as surveys or case studies of recipient firms find positive impacts. It is clear that these projects result in new or enhanced products, processes and services and sales and exporting revenue for firms grow following completion of the grants. The question is whether the firms grow any faster than they would have done without assistance. The answer appears to be no, at least over four year lags that we are able to measure. However, it is not unusual for econometric studies to find less positive impacts than traditional surveys. International econometric studies that also looked at R&D programmes found little evidence of short term impact on final outcomes, although they did see an impact on intermediate outcomes such as wages and export intensity. None of these studies found any impact on productivity due to R&D support. One explanation for this is that the impacts are yet to materialise. There is support for this explanation in previous studies that found impacts due to SME support could take between four to eleven years to become significant.  Yet, the ‘returns to R&D’ literature clearly demonstrates that short terms impacts due to R&D activity on productivity are possible. Why then the differing timing in returns from publicly supported R&D projects? This analysis needs to be repeated in a few more years to see whether there are any significant impacts on firms receiving Project Funding.

A lack of significant impact on participants in a government programme does not necessarily mean that government money is wasted. There is potential for spillover benefits, even in cases where public programmes have an average negative impact on recipients. For example, unassisted firms may observe the failure of a government funded R&D project and decide not to undertake a similarly risky project themselves, possibly resulting in net savings to the New Zealand economy. This is unlikely to be occurring here, given the overwhelming positive findings from previous evaluations of Technology New Zealand.  Another argument could be that R&D projects have been so successful that spillovers have occurred immediately so that our group of matched control firms already includes firms that have benefited by knowledge. We find this unlikely. One concern is that we have not identified firms that benefit in an indirect manner from other publicly funded projects, such as, e.g., when firms are engaged in partnerships with Crown Research Institutes of universities. If these firms are included in the matched control group then we will underestimate the impact of direct assistance. However, the treated firm is also likely to include some of these indirectly assisted firms and so the direction of bias is unclear.  Also, the number of unassisted firms is very large; we think it is unlikely that the indirectly assisted firms could skew the results so that all coefficients for Project Funding, for large firms and prior R&D performers are insignificant. However, it is important that we attempt to address this deficiency in the LBD by included information about firms that are known to be linked with public providers.

2. Venture Investment Fund evaluation 

Basic Data

Name of Project/Study: Venture Investment Fund
Period of Investment Operation/Policy Review: 2003 - 2009

Present Status: On-going

General Nature of Intervention/Analysis: Early stage financing of commercial ventures
Total Govt Budget Invested/Committed: $72.5m (alongside $147.9m private investment)

Nature of Intervention

Broad Objective/Rationale: Help accelerate development of venture capital market as mechanism for promoting new investment, new technologies, innovation and commercial pathways.

Intended Point of Entry or Influence on the R&D/Innovation Process/Intervention Logic:

- Early stage full commercial development of business opportunities, technologies etc.

Major Type(s) of Beneficiary/Recipient:

- New start-up firms in New Zealand

Basic Mechanism of Investment or Support:

- Co-financing with private investors

Major Criteria for Targeting/Entitlement:

- New ventures with strong commercial potential, but with limited alternative venture financing avenues (48 by 2009)

Related Strategies or Interventions for Achieving Goals (actual or proposed):

- Angel investor assistance programme

Conclusions and recommendations

Specific findings and recommendations on operation/continuation of the scheme/intervention (with relevance to the aims of this study):

Critical constraints to the development of the venture capital market are: low national savings, limited deal flow, an immature venture market, a lack of track record and the small size of market/ventures.

Viability of VIF and venture market may take 10 years to emerge (2012/13).

VIF has had a significant impact on the level of venture capital activity in NZ but no clear pattern yet regarding profitability, or the quality of fund managers engaged by VIF. VIF has been of the most help to sector learning and development of processes. 
The best value from VIF is seen in early stage investments where the risk/reward profile is steepest (and other investors are less inclined to get involved).

The role of passive co-investor is best – no changes to this are recommended. There is a need to expand VIF funding in order to enable further investments. 
Other ideas/recommendations for improving NZ innovation / R&D / business growth environment:
MED recommends a change of policy focus to “where the rationale for government intervention is strongest”, but it is not clear what this means. 
3. Seed Co-Investment Fund (SCIF) performance summary

From VIF Q. report Dec 2009











Actual at 
Forecast

31/12/09
09/10

Seed Co-investment Fund Programme Performance (cumulative since inception)

Number of Seed Co-investment partners 





11 

13

Number of angel investors in SCIF partnerships 




350 

550
Percentage of deals that have been syndicated with other angel networks 

17% 

30%

Number of market development initiatives/ education events initiated in

conjunction with industry participants





   3

    5

Number of early stage investments 





35 

45-50

Number of follow-on investments (cumulative) 




18 

21-26

Cumulative amount invested through the SCIF Programme (NZVIF and private sector)
$36m 

$40m

Seed Co-investment Fund –Investment Performance

NZVIF capital drawn down from Crown for investment through the Seed
Co-investment Fund (cumulative)






$9.7m 

$12.5m

Value of Seed Co-Investment Fund investments 




$7.9m 

$10.3m

Total distributions received from realisation of investments 



0 

0
4. Escalator Programme evaluation
Basic Data

Name of Project / Study:  Review of Escalator Programme (2009) See Section 5.3 of http://www.med.govt.nz/upload/72635/NZTE-Output-Class-1-Evaluation.pdf 

Period of Investment Operation / Policy Review: 2003- present. Review covers 2003-2009
Present Status: Ongoing
General Nature of Intervention / Analysis: Training and brokering service.
Govt Budget Invested/Committed: approximately $2.1 m (excl. GST) each year
Nature of Intervention
Broad Objective/Rationale:  The escalator programme has two intended outcomes: to improve awareness of what it means to be investment ready and to raise capital for those firms that are the most investment ready.
Intended Point of Entry or Influence on the R&D/Innovation Process / Intervention Logic: Enhance the rates of survival and growth of new knowledge-intensive companies. Such businesses can encounter particular market failure issues from lack of information and experience in marketing, management and financing. 

Major Type(s) of Beneficiary/Recipient:  Individuals and SMEs seeking finance
Basic Mechanism of Investment or Support: It is delivered by EDANZ and Deloitte, who themselves hire sub-contractors. The Investment Ready Training component of the Escalator service is mostly delivered by the Escalator manager and consists of four different half-day courses, three of which are free and open to anyone who is seriously considering raising money. In order to access the brokering service, firms pass through different stages - from an initial assessment and education through to deal brokering. This process acts as a filter as firms that are not yet ready may exit the programme at each stage of the process, ensuring that only those that are really investment ready, and thus stand a real chance of raising the finance, proceed to the deal brokering service. 

Whilst the Escalator team does the initial assessment, brokers take over at the needs assessment stage. They receive $2000 for the needs assessment and up to $20,000 for brokering services. In addition, they may negotiate a success fee which is generally a percentage of the capital raised, e.g. 4-6%.

Recommendations:

Specific recommendations on operation/continuation of the scheme/intervention (with relevance to the aims of this study 

· To continue with the investment-ready training component by integrating it into a revamped business training programme

· To phase out the subsidy for the brokering activity over a two-year period starting in July 2010. This would also coincide with the voucher-based ETP successor programme, which should include the Escalator investment-ready training component. The brokering part of the Escalator, and probably Escalator in its current form would be closed by July 2012.

· During this period and for a period of two years after the subsidy has stopped some monitoring arrangements should be put in place to check the impact it has on firms seeking finance and commercial brokering activity. This could be done by tracking firms that participate in advanced Investment Ready Training courses and by regular surveys of angel investors, known Escalator brokers and other players in this area, e.g. accounting and consultancy firms. 

· This monitoring activity should not just report on developments but also attempt some analysis of why things are developing in the way they are.
5. Baseline review of support for angel investment in New Zealand 

Ministry of Economic Development, 2009

The purpose of this report was to present the key findings and recommendations of the baseline review of support for angel investment in New Zealand.  The baseline review was undertaken as part of the formation of the Seed Co-Investment (SCIF) Programme (developing the market for early stage finance).

SCIF itself was scheduled for an Implementation Review in the financial year 2009/10 (not yet undertaken, but see 31/12/09 Performance Report). The review report also mentions an MED review of the business environment (regulations, tax etc.) for angel investors (products, providers, etc.).

Recommendations:
· Seek the Minister of Economic Development’s agreement for MED to examine the feasibility of collecting angel investment data on a national basis and ask for a report back in twelve months.   

· Seek the Minister’s agreement for MED to examine options for establishing a closer working relationship between the Seed Co-Investment Fund, Escalator and Connect New Zealand.

· To achieve this integration, policy advice be developed for the Minister of Economic Development on how angel investment can link into innovations from New Zealand universities. Specifically, policy should: 
· Review the overall effectiveness of funding instruments and related policies to incentivise innovations from universities. A consequence of this work may include assessing the recommendations made in the May 2005 evaluation of the PSAF (i.e. raising Fund contributions of each project to a 50:50 ratio).  Consideration should be given to increasing funding to the PSAF. 

· Investigate initiatives to incentivise angel investors to invest in university commercialisation activities.  It may be feasible to consider tax incentives explicitly for angel investors.  This is because such incentives may be the best way to incentivise industry growth and to provide a means to measure the size of the angel investment industry.
Performance measures should be set and agreed between MED and NZVIF Ltd for the achievement of programme objectives.  Such measures will remove the potential for ambiguity in future evaluations of the programme.  The performance measures are to be finalised within the next three months.  The performance measures presented within this report are to be used as a basis for discussion.
6. Review of Business Assistance - July 2009

Ministry of Economic Development Report

http://www.med.govt.nz/util/login.aspx?ReturnUrl=%2ftemplates%2fMultipageDocumentTOC.aspx%3fid%3d23515
In reviewing the current business assistance interventions and making recommendations for the future, the review team adopted these principles:
· Government intervention must deliver a net increase in economic activity (additionality);

· There must be significant benefits to the economy beyond the firm which receives assistance (spillovers);

· Policy should not be designed to favour a specific firm (neutrality);

· Maximising the level of net economic benefit to New Zealand should determine which interventions are chosen (return on investment);

· Programme delivery must be efficient; and

· All interventions must meet the requirements of New Zealand’s international trade obligations.

The following categories were used:

· Business Internationalisation and Innovation (approx $178m).  

· Support for and Provision of Information to Businesses (approx $15m).

· Sector Engagement (approx $43m).

· Support for Nationally Significant Events or Projects (approx $16m).

· Regional Support (approx $6m, though Budget 2009 disestablished these programmes).

· Facilitation of Investment and Access to Capital (approx $19m excluding the $160m capital that is allocated to the Venture Investment Fund and Seed-Co Investment Fund).

Key Challenges facing New Zealand Businesses
New Zealand is a small country, far from our major trading partners, supply chains and producers of knowledge.  These characteristics have a number of implications:
· Many New Zealand firms don’t face the same levels of competition and the associated pressures to innovate, add value and increase performance, as similar firms in other countries.

· New Zealand firms face higher barriers gaining knowledge about foreign markets and supply chains.

· There is a tendency for New Zealand firms to look at international trade at an earlier stage in their lives than equivalent companies overseas.

· New Zealand firms have a limited ability to achieve internationally-competitive economies of scale.

· Low savings rates and small market size mean that New Zealand’s capital market is thin.  This means that young innovative companies may face greater difficulties accessing investment and the cost of capital in New Zealand is higher than in other OECD countries.

· Business expenditure on research and development in New Zealand is low, at 1/3 of the OECD average
.

Business assistance programmes and services focus on addressing market failures that limit firms’ ability to grow.  New Zealand’s low rates of productivity growth have led to a strong focus in economic and business assistance policy on: 

· Greater internationalisation: i.e. overcoming barriers created by distance.  This can include policies to reduce information gaps on foreign markets and action to increase investment, information, technology and skill flows into New Zealand.

· More innovation:  i.e. recognising that activities such as R&D and application of new ideas can help in overcoming barriers created by distance from major producers of knowledge and create wider benefits for the economy while individual firms may under-invest. 

· Leveraging off areas of existing or emerging growth potential:  i.e. more strongly focusing assistance on firms, sectors, industries (and sometimes regions) which are considered to offer the greatest potential for growth and high spillover benefits for New Zealand. 

· Thicker capital markets:  i.e. developing the size, sophistication and comprehensiveness of New Zealand’s capital markets, and overcoming barriers to firm growth created by our size and poor savings rates.
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The current portfolio of business assistance is moving towards more tightly targeted and tailored support to individual firms – a relatively new approach in New Zealand – and carries more implementation risks than the previous broad-based programmes.  

The review team looked at programmes such as the Global Expert Service, which encourages business-research links, and Tech NZ’s R&D grants.  However, the review was limited to the innovation programmes that were within scope so it has not considered areas (such as incentives for research providers to work with firms) that also need to be considered in order to increase innovation levels in New Zealand.

Business- Research Linkages

As already noted, levels of business expenditure on research and development (BERD) in New Zealand are about one third of the OECD average.  Recent research from the OECD suggests that a one percentage point increase in Business Expenditure on R&D intensity as a percentage of GDP can ultimately raise real output per capita by 12%

Strong links between researchers and firms are important for economic growth but currently in New Zealand the quality of these linkages are variable. In the primary sector linkages are relatively strong, with a number of economically successful collaborations (for example, kiwifruit).  In other sectors, especially our medium and high technology sectors, the linkages are significantly weaker.

To help improve business–research linkages, the Review Team recommends enhancing the Foundation’s Global Expert Service to increase firms’ access to the service where there are wider economic benefits.

The service is focused on increasing international knowledge transfer and increasing the linkages between business and research organisations, both nationally and internationally.  It is provided to firms on a subsidised fee-for-service basis and is offered alongside research funding and advice.  Evaluation of this programme shows that it is delivering positive benefits.

However, as it is currently configured, it is not reaching its potential and is unlikely to become self-funding, as originally intended.  The team recommends that the Foundation, in consultation with MoRST, review the service’s delivery channels and pricing, with a focus on increasing firms’ use of the service.

Other longer term opportunities to improve business–research linkages are outside the review’s scope, but may include:

· The current review of the Pre-Seed Accelerator Fund; 

· Work underway with MoRST and the Capitalising on Research and Development Action Group (CRAG) looking at alternative ways of supporting business R&D; 

· The current review of the Performance Based Research Fund within the Tertiary Education Commission; and 

· Reviewing the CRI funding arrangement and return on equity objectives, which some have argued hinder collaboration with some firms.

The future role for government in supporting specific sectors through business assistance programmes is unclear and needs clarification.  The Review Team considers that any sector/industry focus for business assistance should reflect any government priorities that come out of current work on an economic growth agenda.  Some work is also required to provide greater clarity about what the government is actually purchasing under this output class.

The Review Team’s recommendations are:

· There is an ongoing role for government in supporting access to generic business information and basic training for firms but there needs to be a stronger relationship with private providers. 

· Following the completion of the evaluation of NZTE basic business training and information provision output, MED and NZTE should report back to Ministers by 30 October 2009 on how future government support can both encourage SMEs to invest in training and stimulate quality private sector provision.

· NZTE and the Foundation, in consultation with MED and MoRST, should report to the Ministers of Economic Development and Research, Science and Technology by 11 December 2009 on how a common regional network could be implemented.  This network would support the delivery of Biz services and TechNZ. .

· The Foundation, in consultation with MoRST, should review the delivery channels and pricing for the Global Expert service with a focus on increasing firms’ use of the service, where there are economic benefits to the wider economy, and report to the Minister of Research, Science and Technology by 30 October 2009.
· NZTE, as part of their December report back to the Ministers for Economic Development and Trade on progress against the 2009/10 NZTE Output Plan, should address the remaining issues regarding the implementation of the International Growth Fund. 

· MED, NZTE and Treasury will report to Ministers by 30 October 2009 with options for modifying NZTE’s output class structure to better reflect what is being purchased under the sector engagement output and appropriate measures to assess the quality of the expenditure.

· Agencies with sector-focused activities should align these activities with any decision Ministers take on economic development priorities and areas of competitive strength.
· The ongoing role of the Enterprising Partnerships Fund needs to be clarified.  MED should report to the Minister of Economic Development by 30 October 2009 with advice on what mechanisms are required to support nationally significant economic development projects.

· NZTE and the Foundation should adopt the following principles to ensure better coordination of their engagement with intensively managed clients:

i. Services should be seamless for firms that are focused on both internationalisation and R&D.

ii. Services should be coordinated where appropriate for firms who are primarily focused on internationalisation or primarily focused on R&D.

iii. Both agencies have a role in “prospecting” for the next generation of successful firms, and should actively monitor their client lists for firms of interest to the other.

· NZTE and the Foundation, in consultation with MED and MoRST, should provide the Ministers of Economic Development and Research, Science and Technology with a progress report on coordination of service delivery for intensively client managed firms by 11 December 2009.

· To ensure transparency about the assistance provided to firms by NZTE and the Foundation the entry and exit criteria for intensively client managed firms should be made public. 

· All business assistance programmes should be regularly and robustly evaluated and, at the conclusion of each evaluation, Ministers should have the opportunity to consider whether the relevant programme should continue to operate in its current form, be modified or be deleted.

· NZTE and the Foundation should provide Ministers with regular updates, as part of their existing reporting requirements, on the impact of their engagements with client managed firms.

	Global Expert Programme

	Agency Responsible:  Foundation for Research Science and Technology 

	Programme Rationale:

The overall aim of the programme is to stimulate firm-level innovation in small and medium enterprises (SMEs). The programme was established to: help lift the quality and quantity of business expenditure on R&D across the economy; increase domestic and international technology and knowledge transfer; improve the commercial linkages between businesses and knowledge institutions; and to increase the international connection and collaboration of NZ businesses, organisations, and knowledge institutions.  

	Programme Mechanics:  

Provides qualified referrals to businesses looking for expert advice on technology issues.  The Foundation works with clients to identify NZ and international experts who can assist the client with the development of new products or services. The service charges a fee to identify and qualify experts that can assist firms with specific research questions (note that the revenue from fees is approximately half of the costs of delivering the service). 

The service enables companies, particularly small and medium enterprises, to more easily identify and access knowledge, technology and business collaborations and partnerships.

	Financial Information:  

The programme costs $0.8m to administer (made up of a mix of revenue and appropriation).  Funding of $0.4m is provided through Vote RS&T; the remaining $0.4m is met from user fees.  Firms pay a fee of between $3,500 - $9,950 p.a. to subscribe to the service depending on the intensity of service they receive. 

	Programme Reach:

There are no limits on the type of organisation that can access the Global Expert Service.  Organisations can be businesses or other entities, including government organisations, who require technical experts to consult in some form on a technical project.

In 2007/08 72 searches were completed, and in 2008/09 107 searches have been undertaken.  This was well below the original forecast of 226 business subscribers but the business model had been revised substantially
since that target was set in 2005 based on further input from the Danish Technical Institute.

The delivery target for 2008/09 was 100 searches. This was achieved.

	Evaluation Key Conclusions:  

An interim review of the programme was completed in December 2007.  The key findings were:

· The Foundation has developed a quality programme that is delivering a useful service. 

· Demand is significantly below expectations. 

· It is not feasible for the service to be self funding after 3 years due to lower than expected uptake of the service. 
· Marketing and further leveraging of the existing network is required to increase use of the service.


	Modified Growth Services Fund (Cabinet decision April 2009)

	Agency Responsible:  New Zealand Trade and Enterprise

	Programme Rationale:
There are significant impediments to NZ firms achieving international success. They include distance from offshore markets, lack of international management capabilities, lack of information about markets and market opportunities, access to finance and simply lack of scale. These barriers can lead to sub-optimal investment.
By targeting 'high growth potential' firms, the modified Growth Services Fund aims to generate the highest levels of net economic benefit and spillovers to NZ.

	Programme Mechanics:
A contestable 50:50 co-funding grant scheme targeted at firms, irrespective of size, that are deemed by NZTE to have the potential for high growth in new markets or who already have an established market presence, but are seeking to expand or intensify their operations.
The modified Growth Services Fund will help support activities that build the capabilities required and reduce the risks and costs of developing new markets. There is no prescribed list of eligible activities.  This flexibility will meet the diverse and changing needs of firms, irrespective of the stage they are at in their business growth strategy, or the approach they are taking to developing their business. Any activities funded must deliver a net increase in economic activity and benefits for both the firm and NZ's wider economy.

	Financial Information:  

· $9.6m annual spend in 2009/10.  Increasing to $30.4m annually from 2010/11.

	Programme Reach:

· High-growth potential export-ready or exporting firms that are currently client-managed by NZTE

	Evolution of the Programme:
· Replaced the Enterprise Development Grant- Market Development (EDG-MD), the Enterprise Development Grant- Capability Building (EDG-CB) and the original Growth Services Fund (GSF).

· Total grant funding available through NZTE enterprise development grants in 2008/09 was $60m [across EDG-MD, EDG-CB and GSF in 2008/09 it was $63.04m]. Following the Budget 2009 Value for Money exercise $30m was returned to the Crown.  This has meant that total grant funding for enterprise development grants will decrease by $10m in 2009/10 and further decrease by $30m in 2010/11. 


Sector Engagement Section
	NZTE Sector Engagement

	Agency Responsible:  NZTE 

	Programme Rationale:  

· Groups of firms in common industries or sectors may face similar or shared barriers to their growth and development.  Government actions may be required to overcome these barriers; and/or

NZ may improve its overall economic performance by concentrating policy and assistance on growing sectors of significance. 


	Programme Mechanics:

Sector Projects

The activities NZTE supports through these projects include funding support for international conferences, attendance at trade shows, and facilitating in market experience through trade delegations.  Work with particular sectors has led to the development of specialised programmes for a targeted group of firms. These projects also allow firms who are not currently client managed by NZTE to participate.





Examples include: 
Better by Design

Better by Design helps NZ businesses improve their international competitiveness by integrating design principles across their business.
Lean Business

Lean Business is an NZTE programme targeted at selected manufacturing firms.  Lean Business is about eliminating waste in the production process thereby improving overall firm productivity and profitability.

Strategic Initiatives

NZTE engages with partners in the private and public sector to identify large scale, long term market opportunities where NZ can leverage its existing or emerging competitive advantage. A strategic programme of work is then put together to convert this opportunity over at least five years. This work would include fostering the transformation of existing industries or the development of emerging industries in NZ. 

Current NZTE strategic initiatives are:

Creating Value from the Primary Sector

Accelerating the growth of globally successful firms from the primary sector by shifting the emphasis from exporting to broader international engagement.

Globalisation of NZ Technology

Working with the private sector to build strategic global partnerships that will accelerate the development and commercialisation of emerging technologies, and get the most value from New Zealand's leadership position.

Integrated Healthcare

Drawing on New Zealand's strengths in world-class medical research, health IT and medical technology, and on a growing bio-actives industry, to apply technology to provide integrated healthcare solutions for targeted markets.

Designer Lifestyle

Assisting the New Zealand wool industry to take advantage of global demand for sustainable materials and processes, and to capture greater market share and opportunities in growing lifestyle-driven markets. (Now known as Lifestyle/ wool industry).

Global Transformation of the Manufacturing Sector

Helping manufacturers to build globally recognised brands that are based on a reputation for creativity, design excellence, integrated technology and high quality customised solutions. This includes a focus on improving productivity and connecting firms to large, defined opportunities overseas.

Entertainment - Content Driven Experience

Building industry capability around content development and supporting New Zealand creative content firms to break into markets and develop partnerships.

Sustainability

Encouraging New Zealand businesses to realise that sustainability is changing the global business environment and helping them participate sustainably and profitably in overseas markets.

Supporting Client Management of Firms 

One of NZTE's primary roles is providing client management services to identified high-growth potential firms.  Some of this activity is funded through the sector engagement budget appropriation.  Currently, NZTE groups its client managers and staff around sector teams to ensure that client managers can best understand the markets in which their firms are operating.  


	Sector Networks (part of the Facilitation and Promotion Service)
 

	Agency Responsible:  Foundation for Research Science and Technology 

	Programme Rationale:  

The objective of the Facilitation and Promotion Service is to improve commercial outcomes from Foundation funded research.  In particular, the funding is intended to improve R&D within sectors and is targeted towards assisting groups of firms where practicable.   The goal is to encourage entrepreneurship in research organisations through introduction to key market contacts and access to market intelligence and capital.  

The establishment of the revised TechNZ scheme in 2008 recognised that facilitation of sector networks was a critical element in addressing businesses’ persistent under-investment in R&D. 

	Programme Mechanics:

This programme supports sectors to develop strategies, identify opportunities for research collaboration, and develop efficient ways to transfer market knowledge.  Networking funding also contributes to collaborative activities with leading education and research institutions such as MIT, and Stanford. 

	Programme Reach:

· This programme is targeted to firms or groups of firms that have demonstrated potential to be part of an emerging sector opportunity or have high-growth potential.

· Typically 3 - 5 sectors projects are funded each year and 200 - 300 firms benefit from the network element on an annual basis.

	Evaluation conclusions:
This programme was established in 2008 so no evaluation has yet been completed.  


7. Growth Services Range evaluation
Basic Data

Name of Project / Study: Evaluation of the Growth Services Range (April 2009)

http://www.med.govt.nz/upload/67627/LBD_%20GSR%20Evaluation%20Final%20Report.pdf 

Period of Investment Operation / Policy Review: 2001- present; data analysed for 2001-2005
Present Status: On-going
General Nature of Intervention / Analysis: The Growth Services Range consists of a package of grants and services intended to accelerate the development of firms with high growth potential.  
 
Total Govt Budget Invested/Committed: 2009-10: CMS $ million, GSF $9.6 million, MkDS $40.7 million

Nature of Intervention

Broad Objective / Rationale: to “accelerate development of firms with high growth potential and enhance their contribution to New Zealand’s overall economic growth.” 

· Firms may not realise benefits of external business advice 

· Many firms lack the management expertise and knowledge necessary to grow their businesses;

· Owners may be unwilling to cede control of their businesses or lack confidence to take risks to grow their businesses;

· The pressures of day-to-day management and tight resource constraints may crowd-out a focus on longer term strategic issues;

· Firms may wrongly assume they are too small to export or find the costs and time to set up an offshore network prohibitive

· Some of the benefits may be external to the firm
Intended Point of Entry or Influence on the R&D/Innovation Process / Intervention Logic: See following page
Major Type(s) of Beneficiary/Recipient: All firms/NZTE ‘client managed firms’.

Basic Mechanism of Investment or Support: 3 forms of support:

a.
Client Management Services (CMS), which involves NZTE assigning a client manager to each participating firm (‘client’) to act as the primary interface between the firm and the services offered by NZTE (allocated $7.4 million in 2007/08); 

b.
Growth Services Fund (GSF), which offers funding assistance for firms to purchase external advice and expertise (allocated $5.9 million in 2007/08); and

c.
Market Development Services (MkDS), which are provided by NZTE’s offshore offices and comprises specialist information, advice and facilitation assistance (allocated $37.0 million in 2007/08).  

Major Criteria for Targeting/Entitlement:

MkDS for any firm willing to pay for these services. GSF for firms selected from those already receiving Client Management Services (considered to ‘…be high performing and have potential for significant growth; have demonstrated commitment to substantial growth; have a world-class product, service or intellectual property; have determination to be a world class business, typically demonstrated by commitment to a culture of innovation and best practice.’). For a GSF proposal, a firm should: ‘…demonstrate a commitment to retain the value of the GSF proposal in New Zealand, and have 100 or fewer full time equivalent employees and/or annual turnover of less than $NZ50 million’.

Summary Results for Firms receiving GSR assistance
	Method
	Outcome variable
	Average ATT estimate1 
	Additional outcome per firm per year2

	Panel: dummy variable
	Sales
	9% 
	$215,000

	Panel:  intensity model
	
	4%3   
	$102,000

	Matching: levels4
	
	17%  
	$410,500

	Matching: differences 
	
	14%  
	$370,000

	Panel : dummy variable
	Value added
	(4%)5  
	$36,800

	Panel:  intensity model
	
	  4%3 
	$34,100

	Matching: levels
	
	18%6
	$147,000

	Matching: differences 
	
	11% 6 
	$86,000

	Panel: dummy variable
	Productivity
	  9%3 
	$4,900 per worker

	Panel:  intensity model
	
	6% 
	$3,400 per worker

	Matching: levels
	
	insignificant
	N/A

	Matching: differences 
	
	insignificant
	N/A


Contribution to Policy Development

The aim of this report was to provide quantitative estimates of the direct benefits to firms receiving GSR assistance in comparison to similar firms that did not receive assistance. The main conclusions are:
GSR recipients differ from the average New Zealand firm. Compared to the average: they have higher levels of employment, sales, value added and productivity; are more likely to export and be in the manufacturing sector; and are more likely to receive other types of government funded business assistance. 

· GSR assistance has a significant positive impact on the sales of firms receiving the assistance. The impact on value-added and productivity due to GSR assistance is less conclusive. We have measured this additionality in firm performance due to GSR using econometric techniques. These new results are consistent with the 2005 evaluation findings based on self-reports of assisted firms. 

· We found that the impact was best modelled as a mean effect - the levels of sales increase after receiving assistance and remain high but neither continue to grow further nor decline. We found no significant additional impact at longer lags, although we allowed for this in our models. 

· When presenting econometric results, it is important to present ranges of estimates due to the sensitivity of results to methodology. Although the broad similarity of impact estimates using two different techniques gives us some confidence in our results, we have found it very difficult to remove selection bias from our estimates. While we are fortunate to have a rich dataset in order to exploit these techniques to their full potential, we are hampered by the fact that the GSR programme is targeted at firms that are likely to do well, regardless of whether they receive any help from government. 

· We believe that the lower end of the ranges presented are the closest to the true impact, and that even those estimates should be considered an upper bound. This corresponds to a treatment effect of 4% for sales and value-added and 6% on productivity. (These estimates are accurate provided that the main unobserved differences between GSR firms and the control group influencing outcomes are fixed in time.) 

· The treatment effects translate to $102,000 higher sales, $34,100 higher value-added and $3,400 per worker higher productivity for GSR recipients compared to similar firms that did not receive assistance. This result applies to the average impact for firms that received GSR between 2001 and 2005. The impact was strongest for firms receiving assistance prior to 2004. It was insignificant and possibly negative for firms receiving assistance in 2005. This may be due to changes in selection processes over time. It will be interesting to see whether this trend in reduced impact persists. 

· We have estimated the value for money of GSR assistance over this period. This takes into account the total impact of firm performance compared to the costs of the programme. With reasonable choices of parameters, we find that total additional value-added compared to the costs is about 134 -203%. For government interventions to offer value for money, we would expect that the total additional benefits should exceed the total costs. This is, therefore, an encouraging result however we believe it represents an upper bound. 

· Our analysis is based on surviving firms for the period of analysis from 2001 to 2006. There may be systematic differences in the probability of firm survival between assisted and unassisted firms. For example, part of the benefit of business assistance could be a reduction in the probability of firm failure. Alternatively, firms that receive assistance may be more likely to survive than those that do not. This is another type of selection bias. Our methods compare the sales, value-added and productivity outcomes for treated and untreated firms only where information on these are available, i.e. only for firms that survive. Excluding failed firms from our analysis may bias the results. However, as the two examples above show, the direction of such a bias is uncertain. 

· This report focuses on the impact of the policy averaged across all assisted firms. While beyond the scope of this study, it would be useful to ascertain which factors in combination with GSR assistance provide the largest improvements in firm performance. For example. GSR assistance may be more effective if targeted at particular firm sizes. This can be accommodated within an econometric methodology but is beyond the scope of this study.
8. Incubator Support Programme evaluation
Basic Data

Name of Project / Study: Incubator Support Programme Evaluation Report (May 2008)

http://www.med.govt.nz/upload/64815/report.pdf 

Period of Investment Operation / Policy Review: 2001- present. Review covers 2001-2008
Present Status: Ongoing
General Nature of Intervention / Analysis: Financial support for business incubators.
Total Govt Budget Invested/Committed: 2001-08: $17.2 million to 19 incubators.
Nature of Intervention
Broad Objective/Rationale: The ultimate objective of the Incubator Support Programme is to enhance the survival and growth of early-stage businesses via the development of high quality incubators. 
The programme’s intermediate objectives are to: promote best practice among incubators in New Zealand; enhance networking among incubator managers and with organisations that have an interest in incubation and incubated businesses (i.e. angel investors, venture capitalists); and enhance networking between incubators and CRIs and universities to encourage technology transfer and commercialisation.

Incubators supported under the Incubator Support Programme target a particularly sensitive group of firms: start-up and early-stage innovative companies with high-growth international potential. These firms usually seek to develop unproven markets or technology. Their value proposition can, therefore, be difficult to quantify (which can lead to capitalisation problems) and they find it difficult to get their business off the ground. The market approach and the environment of entrepreneurship that is cultivated within an incubator help to reduce the system and market risks that affect these firms.

Business incubators increase the likelihood that high growth technology firms are viewed as good investment opportunities. 

Through their developing relationships with universities and Crown Research Institutes (CRIs) they also help in the discovery of new processes and products and the transfer of such knowledge to the marketplace.

The rationale for incubating other types of firms in New Zealand is less convincing. These start-up companies have access to general (versus technology) management support programmes and their business concepts are more likely to be previously tested and accepted by the market. Perhaps what an incubator offers to these firms is a co-ordinated effort of business assistance which reduces their cost of entry to business and whose benefits are greater than the sum of the parts existing independently in the market (i.e. it is a matter of quality).
Intended Point of Entry or Influence on the R&D/Innovation Process/Intervention Logic: see below
Major Type(s) of Beneficiary/Recipient: Business incubators

Basic Mechanism of Investment or Support:(i) incubator awards: merit-based financial assistance for incubators that meet certain criteria, including a focus on start-up and early-stage companies with high growth potential and international aspirations; and (ii) the Incubator Development Unit (IDU) which has responsibility for the delivery of the programme. The IDU resides within New Zealand Trade and Enterprise.
Major Criteria for Targeting/Entitlement: To be eligible for an award, an incubator must: have a clear exit strategy for resident businesses; have a physical location that is fit for the purpose of incubation; be a legal entity; demonstrate that award funding can add value; provide, or are working towards, best international standards in the provision of value added services and access to market and investment networks; focus on start-up and early-stage companies with high growth international potential; have a financial sustainability plan which implements measures to reduce dependence on central government funding; and be a member of Incubators NZ, the industry association.

Related Strategies or Interventions for Achieving Goals (actual or proposed): (Relationship to Science and Technology parks (STPs) raised.) We note that the proposed models for STPs include the utilisation of business incubation services. 

Recommendations:
Specific recommendations on operation/continuation of the scheme/intervention (with relevance to aims of this study):  Continued support to 2014-15. 

Following the review of the Pre-Seed Fund by MoRST, direct a joint report back by MED and MoRST on pre-incubation issues. Technology pre-incubation helps to test a new technology idea in unproven markets. While this is an important area for generating deal flow for incubators, undertaking such pre-incubation is a costly and time consuming process.

If the government wishes incubators to further develop relationships with universities and CRIs to encourage technology transfer and commercialisation, the right incentives need to exist. To alleviate any disconnect between these organisations we recommend that policy advice be developed for the Minister for Economic Development on how incubators can link into innovations from New Zealand universities and CRIs. Specifically policy should: obtain a greater understanding of the role of universities and CRIs and some of their behaviours; and review the overall effectiveness of funding instruments and related policies to incentivise innovations.

Other ideas/recommendations for improving NZ innovation / R&D / business growth environment: we recommend that NZTE re-consider the definition of high growth companies as it applies to incubated companies. 

Programmes which are complementary to the services of incubators include the business development range of programmes offered by NZTE (Enterprise Training, Escalator, and Growth Services). Stakeholders were asked for their views of the co-dependencies between incubation and other such government programmes. Common comments were that related programmes do not overlap in a tidy manner. There appears to be confusion in the market around differences between programmes and incubators are seen to compete for investment funds from angel investors. Also, there is a lack of an automatic accreditation system between overlapping programmes and, potentially, double dipping may be occurring.
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9. Expenditure review of business assistance (2006)

Ministry of Economic Development
http://www.med.govt.nz/util/login.aspx?ReturnUrl=%2ftemplates%2fMultipageDocumentTOC.aspx%3fid%3d23515;

Conclusions:
Business assistance programmes aim to stimulate the growth of businesses and the wider economy through addressing market and institutional failures and the consequences of those failures. The review has concluded that the most important market failures that government can help correct in the New Zealand environment are associated with access to capital, internationalisation of New Zealand businesses and innovation.

The review notes that the existing interventions are generally achieving their stated objectives and are broadly comparable with those in place in other similar jurisdictions, but that there is a need for them to be more closely linked to New Zealand-specific needs and conditions. Going forward, the effectiveness and value for money of business assistance programmes depends on better knowledge of the specific details of market and institutional failures and how these affect the productivity of New Zealand firms.

The review endorses and draws upon the findings and recommendations of the recent evaluation of the suite of sector facilitation programmes. In particular that: 

· the small scale of the interventions funded under some of the sector programmes raises questions as to their ability to make a material contribution to economic growth;  

· there are opportunities for sector activities to become more focused, particularly in terms of the number of sectors engaged with and greater prioritisation and selective intervention within selected sectors; and

· MED should play a more active leadership role in the interpretation and implementation of sector policy across government agencies to enable better alignment of sector initiatives.

The review concludes that improved targeting of business assistance programmes and greater coordination of policy settings and strategic direction is also required to enhance the effectiveness of business assistance programmes as a whole.  

This is consistent with government’s approach to the economic transformation agenda which, recognising the issues confronting the economy, stresses the need to avoid spreading activity too thinly. There is also a need to ensure that policies are focused and aligned to develop strengths within sectors, industries and high-growth potential firms, and accelerate business internationalisation.

Increased targeting of interventions will necessarily entail judgements about which technologies and sectors of the economy offer the greatest potential for growth, and which firms have the potential to generate the greatest net benefit to the economy as a result of receiving assistance. 

The review recognises that greater targeting of business support will involve the government in assuming greater risk, which should be managed in two ways:

· by ensuring the consistency of strategies across departmental Votes, and

· through putting in place rigorous measurement and evaluation systems which will allow judgements to be made as to which types of intervention are most effective, and move scarce resources into these areas.

In order to develop consistent policy settings and strategies across government departments it will be necessary to first establish the government’s priorities for engagement, in terms of both sectors and companies. I consider that MED is well placed to coordinate an interagency initiative to identify these priorities.

Recommendations to Cabinet:

· direct officials from MED to develop and lead an inter-departmental process that will establish the priorities for business assistance programmes in order to facilitate better coordination of policy settings and strategies across government agencies; 

· direct MED, in conjunction with MoRST and TEC, to report to Cabinet by 30 April 2007 with a policy framework to allow a joint assessment of the priorities for the allocation of FRST, TEC and NZTE resources to technology areas and sectors and that terms of reference for this work be submitted to Cabinet by 30 November 2006; and

· agree that MoRST, TEC, MoE and MED will by 30 April 2007 review funding streams that support innovation, education and business partnerships between firms, Crown Research Institutes and Tertiary Education Institutions to ensure greater sustainability and closer alignment of priorities.

Vote Ministers have agreed to a number of the review’s recommendations that will shift the focus of activities funded by the Vote to more explicitly support international connections of businesses, innovation and investment. These include measures to:   

· increase the targeting of NZTE’s international connections activity;

· increase the alignment of  the activities funded by business capability grants with the objectives of increasing internationalisation of New Zealand businesses and innovation;

· support investment that will assist the development of globally competitive firms with links to global networks that will have significant potential spillover benefits;

· ensure that Investment New Zealand’s support of inward investment enhances the international connectedness of New Zealand firms; and
· ensure effective information sharing between Investment New Zealand and NZVIF to facilitate New Zealand firms’ access to domestic sources of finance.
Vote Ministers have also agreed to a range of related recommendations for the reallocation of funding within the Vote, co-funding arrangements for some programmes and adjustments to programme breadth.  These include:

· ensuring that the subsidisation of assistance programmes results in the greatest possible spillovers arising from their public good nature;

· enhancing the related business capability development programmes by bringing them together under a single overarching programme;

· amalgamating training activities’ funding streams, programme design, administration and contracting processes; and

· improvements to SOI and output agreement processes to ensure that these documents reflect a detailed understanding of programme objectives to be pursued.

Direction:
The Ministry of Economic Development, in conjunction with the Ministry of Research, Science and Technology and the Tertiary Education Commission, are to report to Cabinet by 30 April 2007 with a policy framework to allow a joint assessment of the priorities for the allocation of Foundation for Research, Science and Technology, Tertiary Education Commission and New Zealand Trade and Enterprise resources to technology areas and sectors; setting out where joint working currently takes place and where opportunities exist for greater collaboration; and that terms of reference for this work be submitted to Cabinet by 30 November 2006;

10. Strategic Investment Fund (feasibility grants component) evaluation

Basic Data

Name of Project/Study: Strategic Investment Fund (Feasibility Grants)

Period of Investment Operation/Policy Review: 2001 - 2006
Present Status: Ongoing 
General Nature of Intervention/Analysis: Government financial contribution feasibilities for potentially large (mainly foreign) investments in NZ

Nature of Intervention

Broad Objective/Rationale:

Underlying purpose to attract and support foreign direct investment, with an initial emphasis on jobs and national or regional economic growth and development. Since 2004, the objectives of the SIF were more focused on supporting “quality investment” - either through FDI or by domestic firms. Definitions of quality investment have included, in particular, helping develop “globally competitive firms” and achieving “spill-over” benefits for the New Zealand economy.
Intended Point of Entry or Influence on the R&D/Innovation Process/Intervention Logic: 
Make some specific foreign investments in NZ more attractive by picking up or supporting financial contribution to the investment.

Major Type(s) of Beneficiary/Recipient :Foreign Investors, plus NZ partners or subsidiaries

Basic Mechanism of Investment or Support :Direct financial contribution or risk acceptance

Major Criteria for Targeting/Entitlement: New investment, commercial potential, jobs and spill-over benefits

Evaluation conclusion
The analysis of individual Feasibility Study Grants showed that in all instances it allowed potential investors to investigate aspects associated with investing in New Zealand. Feasibility Study purpose and outcome statements showed that in every case grants were applied to examine significantly important aspects associated with the investment decision-making process. Outcomes also showed that, in all instances, feasibility findings informed investment decision. 

11. Strategic Investment Fund (major grants component) evaluation
Basic Data

Name of Project / Study: Strategic Investment Fund (Major Grants & Loans Component)

Period of Investment Operation /Policy Review: 2001 - 2006
Present Status: Discontinued
General Nature of Intervention/Analysis: Government financial contribution to large (mainly foreign) investments in NZ

Total Govt Budget Invested/Committed: $9.2m committed (not all drawn down at time of evaluation)

Nature of Intervention
Broad Objective/Rationale:

Underlying purpose to attract and support foreign direct investment, with an initial emphasis on jobs and national or regional economic growth and development. Since 2004, the objectives of the SIF were more focused on supporting “quality investment” - either through FDI or by domestic firms. Definitions of quality investment have included, in particular, helping develop “globally competitive firms” and achieving “spill-over” benefits for the New Zealand economy.
Intended Point of Entry or Influence on the R&D/Innovation Process / Intervention Logic: Make some specific foreign investments in NZ more attractive by picking up or supporting financial contribution to the investment.

Major Type(s) of Beneficiary/Recipient: Foreign Investors, plus NZ partners or subsidiaries

Basic Mechanism of Investment or Support: Direct financial contribution or risk acceptance

Major Criteria for Targeting/Entitlement: New investment, commercial potential, jobs and spill-over benefits

Related Strategies or Interventions for Achieving Goals (actual or proposed): None specified
Recommendations:
Specific recommendations on operation/continuation of the scheme/intervention (with relevance to aims of this study):
1 The feasibility studies and major grants and loan guarantees components of the SIF should be fully separated. Recommendations on extending the feasibility studies component have been detailed separately.
2 The limited achievements of the MGLG component of SIF since 2001 – relative to the expenditure of time and fiscal resources in implementing it – do not justify continuation of this component in its present form.
3 In place of the SIF, the Government should consider:
· assessing proposals for major financial assistance to private investors in the context of the wide range of other business assistance programmes and instruments currently available. Proposals which do not qualify through these channels are unlikely to merit special public financial assistance;
· where large private investment proposals have a potential to generate valuable spill-over benefits for the New Zealand economy, government financial assistance should focus specifically on assisting the realization of those benefits, not on subsidizing the cost of the core investment;
· where such opportunities to realize and expand spill-over benefits from large private investment projects are clearly evident, specific appropriations should be sought for this purpose.

4 The feasibility studies and major grants and loan guarantees components of the SIF should be fully separated. Recommendations on extending the feasibility studies component have been detailed separately.
5 The limited achievements of the MGLG component of SIF since 2001 – relative to the expenditure of time and fiscal resources in implementing it – do not justify continuation of this component in its present form.

6 In place of the SIF, the Government should consider:

· assessing proposals for major financial assistance to private investors in the context of the wide range of other business assistance programmes and instruments currently available. Proposals which do not qualify through these channels are unlikely to merit special public financial assistance;
· where large private investment proposals have a potential to generate valuable spill-over benefits for the New Zealand economy, government financial assistance should focus specifically on assisting the realization of those benefits, not on subsidizing the cost of the core investment;
· where such opportunities to realize and expand spill-over benefits from large private investment projects are clearly evident, specific appropriations should be sought for this purpose.
Policy insights from the evaluation/study:

· High risk form of intervention

· Poor reliability of financial return to taxpayer

· Good investments don’t need this kind of assistance

· Parallel evaluation confirmed value of supporting foreign investment feasibility studies with grants

Relevance to any specific hypotheses adopted for this study:

Investment proposals invariably contained little specificity around “spill-over benefits” – no benefits clearly identified.
12. Evaluation of economic diversification: Start-up and diversified companies

http://www.frst.govt.nz/library/evaluations/research-investment-strategies/economicdiversification
Foundation for Research, Science and Technology, prepared by Infometrics Ltd, September 2006

Objective:
The purpose of the project reported here is to examine the effect of Foundation investment on the start up of new companies and the diversification of existing companies. This study is a component of a wider evaluation of the impact of Foundation-funded R&D on diversification of New Zealand’s economy. [Diversification is defined as new commercial activity (ie new products or services) in areas beyond existing industries, in particular the creation of new spin out or start up companies, or the movement of existing companies into areas that are new for New Zealand].

Specifically the intention of this project was to shed light on: 

· The key factors leading to firm start-up or diversification

· The role R&D has played in this formation or diversification

· Whether Foundation for Research, Science and Technology funded R&D has made a critical contribution to formation or diversification

· The success factors and constraints to firm start-up or diversification. 

Conclusions:
The following are our conclusions from the survey of 43 innovative startup or diversified firms.

Start-ups

The main factor that sparks business start-ups is an idea held by the founding entrepreneur. R&D appears to play a minor role in encouraging business start-ups. Entrepreneurs typically have a product or service concept that they think someone will want to buy and then look for a market to sell it to. Alternatively, they identify a market opportunity and try to find the appropriate product or service to realise that opportunity.

Business start-ups are therefore more likely to be driven by commercial opportunities rather than technical considerations. R&D, if it does occur, is typically focused on proof of concept and production factors rather than on discovery. The original idea comes from the experiences and observations of the business founder and it is the idea that drives the start-up. From the firm interviews we conclude that the soundness of the original idea is more critical to the success of business start-ups than subsequent R&D activity.

A good idea or discovery, however, is not sufficient for business success. Firms must combine the invention with manufacturing and marketing expertise to convert the basic idea into a successful product. Although R&D plays a part in establishment of start-up firms, so too does access to finance, management skills, strategic decision making, and market analysis. Indeed the latter factors appear to drive start-up activities to a greater degree than technology factors. 

Access to finance is a critical step in business start-up and, to paraphrase one respondent, financiers are interested in whether the product will sell not how technically clever it is. 

Diversification

R&D plays a significant role in both stimulating and supporting firm-level diversification. Virtually all the diversified firms we talked with undertook R&D activities. For some firms, diversification is part of their ongoing business strategy. These firms typically have a dedicated R&D team that is developing a stream of potentially new products or services. In a number of cases the R&D has been the source of the original idea.

As with start-up businesses, commercial conditions appear to drive innovation activity. Firms noted that although the idea may have come from their R&D team, generally it would have to jump a number of internal commercial hurdles before it was developed and potentially resulted in diversification. 

Technical developments tend to proceed in tandem with market strategies. But there is no fixed ordering to the sequencing of technical development and market analysis – ordering is either firm or product specific. R&D is important in identifying new products or variants of existing products but market factors will almost always determine whether or not to go ahead with production. Sometimes feedback from the market will convince managers to invest in R&D and product development. 

Customers play a major role in determining diversification decisions. In the case of totally new products market analysis may not be very informative – customers do not yet recognise that they have a latent demand for the product. In these situations company commitment is largely driven by a belief in the product and the judgment of the management and development team that there will be a market for the product. The critical point is that, irrespective of the process, development is still being driven by commercial prospects.

The role of public funding of R&D
Given that R&D is of secondary importance driving business start-ups, public funding of R&D is likely to have only a minor impact on encouraging start-ups. General financial support (loans, grants) and management advice are likely to be the types of assistance that would generate the greatest dividend in terms of promoting business start-ups.

R&D activity plays an important role in business diversification and therefore there may be a case for public funding of R&D activity for established businesses. As R&D and innovation activities are inherently risky, enhanced funding cannot guarantee success, but allowing more research should increase the probability of success. In this regard the importance of luck and timing in business success need to be recognized – commercial success tends to favour the fastest not the best.

Quantitative studies of the innovation process indicate that the market selection of winners is not particularly efficient, but it is not obvious that this selection can be stimulated or reinforced by intervention. It may not actually be possible to pick out, ex ante, the winners from the losers. If this is the case it would suggest that an appropriate method for supporting innovation activity is to apply broad-based policies that offer support to many firms in their pursuit of innovation. The most efficient method of implementing such an approach would be via the tax system. But the effectiveness of a tax-based system depends on the extent that businesses actually use the money to increase research and the extent that it provides a meaningful stimulus to marginal research activity.

An alternative approach is to relax criteria for granting R&D funding support but tighten up criteria on the continuation of such funding to individual firms. This would entail setting up technical and commercial performance criteria and establishing review milestones. This approach would widen the range of firms receiving funding (thus addressing the difficulty of making ex ante assessments of success) but provides a mechanism for discontinuing funding of unsuccessful projects and so freeing up funds for investing on new potential ideas.

Summary
The analysis is based on structured interviews (either face-to-face or by telephone) with 43 technologically innovative New Zealand businesses that have either started operations in the last ten years or attempted to diversify their operations in this period. Diversification was defined as having established, or attempted to establish, any “significantly” new or different product/service lines that required new production processes.

The interview approach allows investigation of firm specific issues and the collection of opinions and observations from participants. However, the small number of firms interviewed means that caution is required in generalising results beyond the group interviewed.

Key factors leading to firm start-up or diversification
The start-up of technological businesses appears to be motivated by opportunities identified by the business founder. This was the case for 17 of the 18 start-up businesses interviewed. Market and technical research tended to offer a supporting role rather than the driving force. 

For more established businesses, expanding the business is the most commonly cited reason for business diversification activities. Other reasons given are to combat stagnation, to diversify risk and in two cases the diversification reflected more an ability to exploit an unplanned opportunity.

The actual source of the diversification idea seems to come from more widespread sources than for start-ups. Market analysis, R&D and owners were the three most commonly cited sources of original idea, but management, staff, process innovation and product design were also cited by interviewed firms.

The role of R&D in formation or diversification
Virtually all firms interviewed consider that they now undertake R&D activities. However, not all of these activities would necessarily be defined as R&D according to strict definitions. This is particularly the case with respect to the development of products that have a high IT or software component. IT firms face many of the inherent problems facing other high tech firms, but are less likely to qualify for the range of public assistance when funding criteria are based on scientific oriented, rather than commercial, definitions of R&D.

Of the 18 start-up firms interviewed, all but 4 undertook R&D prior to startup. However, R&D was identified by just one start-up firm as being the source of the idea for the product. Instead R&D in support of business start-up appears to be largely about product development and refining original ideas. Only one of the 25 diversified firms stated that it had not undertaken scientific and technological R&D to support its diversification programme. Even in this case this was because the technology was developed by an industry research organisation. The median time reported being spent on R&D activity supporting a diversification process was 3 years. One company reported an 11 year R&D programme.

As with start-ups, the most common use of R&D in diversifying firms was to assist with product development. However, R&D seems to have a much larger role in developing new ideas in established firms, with 9 of the diversifying firms attributing the original new product idea to R&D activity. Four of the diversifying companies also attributed a role to R&D of helping the company obtain (private sector) finance or attract investors.

Role of Foundation assistance
Eleven of the eighteen start-up and seventeen of the twenty-three diversified firms reported receiving public assistance with their R&D activities. The vast majority of this assistance came through Foundation, including TechNZ, funds. Half of the recipients of Foundation R&D funding viewed this funding as “vital” to the success of their product innovations. The other half viewed the funding as an “assistance” to the success.

Success and constraint factors
The skills within the start-up team were the most commonly cited reason attributed to start-up success, closely followed by market analysis and strategy. Design, R&D and global expansion were noted as “critical” to success by two firms in each case. A further firm also noted that R&D contributed to success. Although three firms noted the contribution of government assistance to business success, only one noted that this assistance was vital.

Market analysis (12 out of the 25 diversified companies) is the factor most often reported as being important for fostering a successful diversification project. This is followed by R&D (9), strategic decision making (6), team skills (5), finance (4), design (3) and global expansion (2). Just one firm noted government assistance and one its production processes.

Access to finance, followed by the difficulties associated with expanding globally were the most commonly cited factors hindering business startup. Marketing, finance and R&D were the most commonly cited factors that hindered successful diversification. In terms of marketing, many respondents noted the greater problems involved when marketing totally new products: not only does one need to make people aware of the new product, but one also needs to convince users and distributors of its merits. With respect to finance, often the critical issue was the time it cost in obtaining access to finance. Accessing finance is a time intensive activity, which crowds out attention on other important activities (developing the product, marketing, addressing staff issues etc).
13. NZTE facilitation & development of sectors (a) 2006 Review, (b) 2010 Evaluation
a. Review of Sector Facilitation activities, MED August 2006 http://www.med.govt.nz/templates/MultipageDocumentTOC____23051.aspx
Overview:

The study considered the relevance of the pattern of NZTE activities to the initial intention of policy establishing these programmes. By reviewing the approved output plans and statement of intents for NZTE, it was evident that NZTE’s execution of sector facilitation policy has evolved since 2003/04.  This is understandable given the generality of the policy intent, the organisational learnings of NZTE and the need for NZTE, and the policy environment within which they operate, to adapt to changes in economic conditions.  It was never intended that NZTE’s implementation of sector facilitation policy would be static.
Particular examples of this evolution in NZTE implementation include:

· the shift in 2005/06 and 2006/07 towards more strategic and focused sector engagement strategies and sector projects, aimed at implementing solutions to assist the sector to address systemic issues; 

· a more explicit offshore market-led approach to identify sector issues and opportunities;

· NZTE taking a stronger leadership role in many sectors to identify and assist with the resolution of systemic issues.  NZTE sees itself as a thought leader on economic development and an important change agent in sectors; and

· NZTE recognising in their 2006/07 output plan that the eight sector business units have previously been operating as autonomous units and that significant opportunities do exist with a greater focus on cross-sector projects.   

Taking into account the evolution of NZTE’s implementation of sector facilitation policy, the review acknowledges the need for better direction and clarification of policy outcomes and priorities where NZTE’s implementation appears to have diverged from the original policy objectives.  These include:

Enabling technologies with the potential to have significant productivity-raising impacts across a range of sectors. 

This was a key message of the 2002 Growing an Innovative New Zealand document which led to the development of the Growth and Innovation Framework (GIF). It involves both the development of such new technologies in particular sectors (where the relationship of NZTE activity to publicly-funded research and innovation policies supporting the commercialisation of such developments is critical), and the diffusion of such technologies which already exist to potential users across the economy.   MED’s interpretation is that NZTE was charged with promoting and disseminating technologies, in particular those from the GIF sectors, across the wider economy to improve levels of productivity.

MED note that with some exceptions there is little evidence of projects driven either by the sector developing an enabling technology or by the potential users in other sectors identifying the benefits of its application. The changes in resource allocation across sectors by NZTE, with less funding over time being provided to the original GIF sectors, reinforce this picture of a vertical rather than horizontal approach to sectors.
   

NZTE have interpreted “enabling” rather differently.  NZTE have adopted a market-led approach to the promotion of enabling technologies where their primary criteria for intervention is additionality for the firms directly involved in a project and for these firms to act as exemplars.  They argue that they have been playing an active role in promoting enabling technologies by promoting activity in industry verticals within sectors, for example NZTE is focusing it’s 2006/07 ICT sector projects on the health and transport industry verticals.

This divergence in interpretation of the policy objective for enabling technologies raises a question as to the balance between the GIF sectors driving the supply of enabling technologies and the user sectors promoting possible applications of these technologies.  This should be resolved through further policy development by MED, in conjunction with NZTE, on sector facilitation.

NZTE’s role in gathering and disseminating information from a sector perspective on issues which affect business. 

The provision of information on areas which are the responsibility of other parts of government (regulation, skills etc) has been limited, and MED - for example - has recently announced an exercise to gather information from particular sectors about the cumulative impact on regulation on their operations. NZTE should be best placed, through their interaction with and understanding of issues facing sectors, to be an important source of such information, and to be clearly seen by business as the most effective channel to convey their views on these public policy issues.

This is an important area for the future, but in performing this role, NZTE should avoid an advocacy role.  They should not be seen as having any responsibility for subsequent changes in policy sought from the relevant government agencies. MED and other Departments have not clearly specified what role they expected NZTE to play in this area, and better mechanisms for sharing and responding to business views need to be established.  It is suggested that NZTE should be recognised as the source of expert analysis on the factors affecting firms within sectors and contribute fully to the debate around key strategic choices faced by particular delivery agencies (such as FRST) and government generally, as it develops the Economic Transformation agenda.

The implications of key evaluation findings as to what is working well and where improvements are necessary

Beachheads

The Beachheads programme has recovered from an unclear policy direction and initially not being managed as a single programme and is working well.   It has become an effective means of accelerating growth in new export markets for innovative companies, using networks of technical and commercial insiders.  It is currently supporting six of the NZTE sectors.

Important factors contributing to the programme’s success and growing reputation have been:

The decisive role of private sector judgements about candidate eligibility and market opportunities, and the role of in-market private sector experts who can involve firms in key networks and industry partnership; and 

Its position at the apex of the mechanisms for international engagement and growth, with a highly selective approach based on the attractiveness of firms’ products and their ambition and capability to become globally competitive. (The quality of the firms must be maintained if the willingness of the in-market board members to expend their reputational capital to assist them through use of their personal networks is to continue. Expansion of the programme should be careful and steady.)

Sector Projects

Sector projects are increasingly taking a more strategic approach and focusing on systemic issues for sectors and sub-sectors. There are good examples of Biotech and ICT projects which have clear objectives in promoting enabling technologies, and projects in several sectors that are intended to have significant effects outside the group of participating firms through demonstrating genuinely innovative approaches in scale of production processes and the global ambition of new business models. There are also good examples of the impact of projects fostering collaboration overseas with physical infrastructure and related networks which would not have occurred without NZTE coordination.  

Such projects demonstrate high levels of industry buy-in, accompanied by significant funding and in-kind contributions mostly by firms, but also sometimes by industry bodies.    There appear to be varying levels of industry contribution to sector projects which may indicate differing degrees of industry and firm buy-in.  The development of a genuine partnership approach between NZTE and groups of firms should be an explicit part of the sector project model. (Firms make such commitments to sector projects which they see as enabling them to embark on new business strategies and significant new investments).

NZTE needs to continue to ensure that there is a clear division of activity between its generic capability building and export promotion programmes and its work under the heading of sector projects.  This is important to ensure that resources within the sector facilitation budgets are not diverted away from the types of strategic, ‘step change’ activities described above.  The two types of activities can of course be complementary, for example the Tourism sector engagement is focused on adapting and promoting the range of generic business capability programmes for segments of the Tourism sector.

Up to 2005/06, many of the sector projects undertaken appear to be scoping and research-based.  This is understandable for less ‘mature’ sectors where NZTE’s involvement is recent, such as International Education and for more ‘mature’ sectors where major changes in strategy are contemplated, such as Specialised Manufacturing.  MED acknowledge the need for NZTE to continue with scoping and research-based projects but expect that the focus going forward should be on implementation projects that carry forward strategic activity for which there is clear industry participation.   The 2006/07 NZTE output plan clearly shows signs of this shift occurring.

Impacts reported by firms involved in sector projects suggest most effect their ability to understand and develop overseas market opportunities, less on their rates of innovation and least on their ability to access finance.  This suggests that the form of many of these projects is being driven by NZTE’s offshore capability, with less connection to other programmes within the Vote which address capital market constraints or with less involvement of firms which are benefiting from support from other agencies to commercialise new technologies. Market-led opportunities overseas will tend to favour the current types of goods and services available from NZ firms, and while this is desirable, an explicit balance needs to be struck with projects addressing constraints to more rapid innovation in other aspects of the performance of firms within a sector. The possibility of immediate gains should be weighed against possibly greater - but delayed - benefits.

World Class New Zealanders

To date, the World Class New Zealanders (WCNZ) programme has largely been utilised by NZTE to finance bringing an international expert into New Zealand to meet with NZTE and New Zealand businesses.  As such visits are currently driven by NZTE’s sector teams, it would be more appropriate for them to be funded from NZTE’s sector facilitation appropriation.  Accordingly, WCNZ should no longer fund the active engagement of experts and the proportion of funding representing this activity should be transferred to Output Class 1.1.

The WCNZ programme will be re-focused on supporting the development and management of a network of international experts, who can provide valuable knowledge and contacts for NZTE and New Zealand businesses.  This will include the continuation of the annual WCNZ award scheme.

Enterprise Networks Fund

The Enterprise Networks budget has mainly been used to fund groups of three or more firms to attend NZTE-selected trade fairs.  While the firms involved in these events seem to have gained benefits, there is no evidence to indicate that the networking element of the programme has been effective.  

MED recommends that the Enterprise Networks Fund be disestablished and $3.000m p.a. be transferred to NZTE’s sector facilitation budget under Output Class 1.1.  NZTE will still be able to undertake the same activity, but in the future, funding for NZTE-selected trade fairs will be assessed against other priorities within this Output Class.  NZTE, in consultation with MED, will develop criteria to guide operational decisions on financial assistance to firms attending an offshore event from Output Class 1.1.
GIF Industry Bodies and GIF Sector Project Fund
While there is a clear rationale for government funding for the GIF industry bodies and some related expenditure (the GIF sector project Fund) over a period of establishment and consolidation, this should be time-limited and the bodies should subsequently depend on contributions from firms in their sectors to cover their costs.
Information systems and efficiency issues
With this review, as with earlier ones, there has been a need for NZTE to undertake lengthy work to derive fairly basic information which should be regarded as the minimum requirement for effective programme management.  In one particular programme there was a serious lack of information about the identity of participants.  

With regards to sector projects, there remain large questions around the breakdown of staff time (hence interpretation of overhead costs) between types of activity and objectives.   Of particular concern is our inability to identify the breakdown of staff time between generic sector engagement activities, client engagements and sector projects and understanding the role and contribution of overseas staff.  Without better work-recording systems, it will not be possible to understand the costs and efficiency of NZTE’s delivery of sector facilitation programmes.
NZTE has acknowledged this problem as a major issue and has made a commitment to address it by:

· Continuously improving the sector project approval process and the tracking of project costs and performance.  All NZTE sector projects are now captured in NZTE’s customer relationship management system, Pivotal, including their outcomes and participating clients.

· Completing the baseline costing project, aimed at identifying more accurate financial allocations across NZTE outputs, including sector facilitation activities, particularly with regard to client manager and offshore staff time. 

In addition, due to the absence of suitable information for the comparison of the performance of firms likely to benefit from these programmes, judgements drawn in the review about their effectiveness are necessarily limited.  Current development of an improved Performance Management System within NZTE and possible future use of Statistics NZ databases for statistical analysis of the impact of business support interventions should allow firmer conclusions to be reached over time. 

Proposals for the future direction of activity

We believe that the lessons from the way sector facilitation policy has been implemented require changes in the current articulation of sector facilitation policy and in NZTE’s approach and operations.  Specifically:

MED should play a more active leadership role in the interpretation and implementation of sector policy.  From the conclusions above, it is clear that NZTE has received less than satisfactory guidance from MED on the intent and implementation of sector facilitation policy.  In particular, MED should act as a conduit across government agencies and NZTE to ensure that sector policies are well-aligned and impacting firms and sectors in a consistent manner.  
A more explicit role for NZTE expertise on sector-specific business strategies and constraints to firm performance which other agencies need to be aware of, and if necessary, act upon. More structured arrangements for knowledge transfer to other parts of government are needed.  NZTE has the ability to lead much of this work through its engagements with the business community.

Some rationalisation of NZTE sector programmes and a clearer grouping of budgets for programme objectives as suggested above.  This will provide NZTE with more flexibility to deliver on intended policy outcomes, but will also require it to significantly improve its information systems.

Clearer criteria for sector projects involving:

· Explicit linkage to agreed sector engagement strategies;

· Activities leading to:

· the development, or more likely, the application of enabling technology with significant potential to improve productivity, or 

· a step change in the form of engagement of the sector with the international marketplace or in its ability to compete on value through greater innovation, or 

· the creation of overseas infrastructure to overcome a coordination failure;

· Demonstrated industry buy-in through private sector contributions (financial and in-kind) where significant private benefits are expected to accrue to stakeholders;

· Complementarity with support offered through other NZTE programmes without duplication;

· Detailed specification of project objectives and impacts on firms with the collection of information to judge whether these have been achieved; and

· Clear exit strategy for the type of activity.

· Consideration of the greater use of external advisory Boards with relevant expertise and experience.

The basis of future decisions about the allocation between sectors of all categories of government expenditure

The proposals above would lead to a more deliberate, clear and focused approach within sectors, but do not address the issues of where priorities should be placed between sectors and sub-sectors.  NZTE has approached this question in the absence of detailed guidance from MED, and it is not apparent that the current allocation of their resources has resulted from explicit consideration of the relative pay-offs in economic terms of expenditure in particular areas.  

If we want greater effectiveness, there must be a more careful identification of areas of highest potential in relation to the government’s Economic Transformation agenda, and this should be derived from a shared assessment involving MED and NZTE, MoRST and FRST, and other agencies. Without this, it is likely that there will be inconsistency in targeting between sectors by different agencies, and failure to integrate innovation and business support policies. This will prevent improvements in the working of innovation systems at the sector level which necessarily involve markets and commercialisation as well as technology, and the private as well as the public sector.

With better-informed selectivity as to the priority areas, and a more focused set of government interventions, risks will be concentrated, which puts an even greater premium on robust evaluation of impact of policies and a flexibility to react and reallocate resources in the light of results. Government, in intervening with a sector approach, has to recognise that the size and importance of sectors will change increasingly rapidly with the consequences of globalisation, and that the relationships between successful firms and the domestic and global knowledge base, the types of skills they need and the types of overseas networks they will be involved with, will also change rapidly. Attempting to understand and anticipate these trends has to involve the expertise of all parts of the public sector in partnership with business. NZTE has a key role through their direct relationship with firms, but it should not be expected to undertake the task alone.

NZTE already have a process underway to contribute to this task, the “Sector Resource Allocation Framework” project.  The project objective is to identify and weight criteria to be used by NZTE to determine their sector resource allocation, for example sector size, market size (global), the existence of growth drivers (labour and capital) in a sector and the existence of visible lead firms in a sector.
b. Evaluation of Output Class 2: sector programmes- Ministry of Economic Development, August 2010

This evaluation assessed the performance of NZTE’s Output Class 2 (OC 2): Regional and Sector Development Services.  The output class has evolved over time, and its main aim since 2008/09 is to provide ‘advice and support...for the development of regional development strategies, and …to improve the performance of sectors’. OC2 has an annual budget ranging between $ 31-47m and consists of a number of heterogeneous programmes, including Strategic Initiatives, Sector Projects, Better-By-Design, and whole of government initiatives such as the Food and Beverage taskforce.
Findings and conclusions:
Sector development programmes have the potential to add economic benefit for New Zealand under certain conditions, and economic literature supports this view.  However, some sector problems may not require government intervention, or may not be cost-effective for government to address.  

Effective sector programmes should be able to provide an additional benefit that arises from the government intervention (additionality), that wouldn’t have occurred otherwise, and provide wider benefits to sectors (spillovers) beyond the benefits received by individually targeted firms.  Focusing activities on market failures, such as spillovers, allows government to demonstrate additionality for its investment in programmes, rather than simply subsidising private benefits to firms.

NZTE’s OC2 activities generally reflect areas of economic priority to government, and are aligned with targeted sectors of interest.  NZTE has received guidance from Ministers
 on sectors to target and has aligned its activities with these areas.  OC2 activities have in general contributed strongly and sometimes exclusively to firm specific benefits, such as international firm growth.  Client feedback on NZTE offshore assistance has been predominantly positive. 

Our analysis has found some examples of demonstrable wider sector benefits occurring as a result of OC2 activities.  Where we have found specific and valuable examples of demonstrable wider sector benefits arising from OC2 activities, these are highlighted in our report.  For example, NZTE has undertaken valuable work supporting industry associations, facilitated networking and sharing of knowledge amongst some sectors, and facilitated some beneficial collaborations. However, the full range of OC2 activities have generally not focused sufficiently on the additional benefits, including spillovers, of activities to sectors.  The impact and value for money from OC2 interventions is therefore difficult to establish. A number of programmes are not backed by sufficiently robust intervention rationales, objectives and success criteria, which results in difficulty ascertaining the reasons for government intervention through NZTE’s sector activities.

NZTE’s other output classes, including Output Class 3 and 4, provide activities to promote international growth and development opportunities for individual firms, and there is some overlap between these and the activities provided in OC2.  NZTE’s activities in these other output classes are appropriate for the objectives of those output classes.  However, individual firm growth is not the intended focus for Output Class 2, where wider sector benefits are intended. While NZTE has achieved the majority of its performance measures for the output class, the current performance measures for OC2 activities do not give a clear indication of progress towards achieving sector wide benefits.  A small of number of NZTE’s performance targets have focused on more valuable sector outcomes, but NZTE has been less successful at achieving progress on these.  

Insufficient involvement by MED, and expertise in identifying where government involvement could improve on market outcomes, has resulted in a less effective outcome for OC2 activities.  Delegated responsibility to NZTE for high level strategic decision-making and defining policy problems has resulted in a relative lack of thorough sector knowledge on which to base policy interventions.

The financial and staff resources used to provide activities in OC2 were difficult to establish.  Some of the funding for this output class relates essentially to activities in other output classes, making them appear more efficient than they are, and OC2 less efficient.  The financial and staff resources for OC2, and other output classes, need to be more transparent.  
14. Stable Funding Initiative - Phase 1:  Evaluation
http://www.morst.govt.nz/publications/evaluations/stable-funding-2009/
Ministry of Research Science and Technology, Prepared by ESG Ltd, 2009 
Executive Summary:
This independent evaluation of Phase 1 of the Government’s “Stable Funding Environment” policies for research, science and technology (SFE-1) was commissioned by the Ministry of Research, Science & Technology (MoRST). The stable funding policies addressed by this review were implemented by the Foundation for Research Science and Technology (the Foundation). The evaluation was required to address the following “Overarching Question”, plus a further nine specific questions:
“To what extent has the introduction of negotiated investment, technical review and streamlining contestable bidding by the Foundation resulted in more consistent delivery of longer-term RS&T outcomes to the private and public sector?” 

A summary assessment of the achievements of SFE-1, in these terms, is presented below. It is followed by a short summary of the major findings and lessons learned from this policy initiative plus a number of recommendations generated from this evaluation. It should be noted that the scope for this evaluation specifies “policy learning”, rather than process improvement, as the key objective.

These summary conclusions and recommendations draw on analysis and findings generated from this evaluation concerning the policy inputs and outcomes under SFE-1. This analysis is contained in Section 5 of this report. It focused on the views and experiences of research providers in the Crown Research Institutes (CRIs) and Universities. Detailed assessments on each of the nine sub-questions, which collectively provided the framework for this evaluation, are presented in Section 6.  Readers are encouraged to read all of Sections 5 and 6 in order to form a more comprehensive understanding of the impacts of the SFE-1 policy initiative.
Question 1:
Overarching Question
This evaluation focused on the implementation processes, policy inputs and performance outcomes (to date) associated with three components of the SFE-1 initiative: negotiated funding, technical review and streamlined contestable bidding. Two other components of the package, the CRI Capability Fund and Backbone Funding, were not included in this study. 

SFE-1 therefore involved a range of new funding policies and procedures. While each of these initiatives, or components, was expected to contribute to the broad aim of achieving “more consistent delivery” of RS&T outcomes, they were not a tightly integrated package of measures. Each of the three components addressed by this evaluation has therefore been considered and assessed on its own merits in Sections 5 and 6 of the Main Report.

Nonetheless, from an overall perspective, it was found that implementation of two of the three components – streamlined contestable bidding and technical review – have been reasonably effective. Implementation of these components began awkwardly, but improved significantly over the two-year period of SFE-1. They are now well embedded in the funding system and are broadly supported by the sector. In this sense, they are contributing directly to one of the original policy goals, of which ministers were informed, to create “a more effective purchase environment”. 

However, the third component assessed in this evaluation, negotiated funding, achieved relatively little in terms of providing research organisations with greater stability, or security, of funding. Without these impacts, little contribution was also made towards the “consistent delivery” objective. This outcome reflects problems in both the design and implementation of this component.

While “two out of three” policy successes may seem a reasonable result from SFE-1, this conclusion must be strongly qualified by the fact that the negotiated funding initiative was by far the most important of the three components. The introduction of negotiated funding represented the principal mechanism within the overall policy package for achieving the core objective of a “stable funding environment”. Given the very limited benefits derived from this component, the SFE-1 package as a whole therefore only materially advanced funding of the RS&T system towards either greater “stability” or “consistency” to a marginal degree. 

Two experienced researchers assessed the achievements of SFE-1 as follows:
““Real stability” is desirable, but this is still only a goal.” 

“SFE is a total misnomer; the (funding) system is less stable and more onerous than ever.”

These two comments broadly reflect the views of many research providers within the RS&T community.

Balanced against this somewhat negative assessment, we note that not only have useful steps been taken in the contestable bidding and quality assurance / technical review processes, but that some valuable lessons have been generated by the SFE-1 experience concerning the requirements for a truly “stable funding” regime. Application of these lessons to the design of future policies provides opportunities for significant improvements in the funding and management of the RS&T system. These lessons are detailed below.

Prior to this evaluation, some significant steps had already been taken towards the design of an improved policy regime (SFE-2). To some degree, current proposals from the Foundation for SFE-2 are aligned with the principal recommendations of this evaluation: i.e. that the technical review and contestable bidding measures should be continued and further refined and that the negotiated funding approach should be substantially re-designed. The challenge now for the Government, in considering proposals for the funding system in the future, is to ensure that improvements in the design of longer-term (negotiated and stable) funding policies are consistent with the clear lessons derived from this initial phase.
Subsidiary Evaluation Questions
Question 2:
Policy Implementation: How effectively has the Foundation implemented planning, policy, operations, monitoring and review for the SFE-1 process improvements?

The Foundation has implemented most aspects of the SFE-1 process improvements effectively. Although there has been a substantial learning curve associated with each of the negotiated funding, streamlined contestable funding and technical review components, the Foundation’s implementation performance improved considerably in each area with experience over the two years.

Question 3:
Policy Intent: To what extent is SFE-1 process improvement aligned with policy intent?

The results of the SFE-1 process improvements have generally fallen well short of the declared policy intent - i.e. to promote greater stability within the RS&T system through more consistent delivery, better linkages, more secure and attractive careers and reduced transactions costs and complexity. In most cases, SFE-1 has had little or no impact in these areas and may have had a slightly perverse effect in some cases. Simplicity, predictability and trust have also emerged from this evaluation as key ingredients that have not yet been secured within the RS&T funding system.

Question 4:
Transactions Costs & Complexity: What are the short- and long-term impacts of SFE-1 process improvement on net transaction costs and funding complexity for the Foundation and research organisations?

Transactions costs and complexity have increased overall for all providers under SFE-1. Although some specific measures – such as the two-stage contestable funding – have been welcomed and are effective, the overall impact of SFE-1 has been to raise the demands on research organisations in applying for funding and meeting accountability requirements. The impact of this increased workload has fallen on programme leaders in particular, many of whom report that, as a result, they are doing less and less science. In most cases, these are the organisations’ most experienced scientists. The biggest increase in transactions costs has come from lengthy programme negotiation processes and increased reviews.

Question 5:
Targeting Investment: What are the impacts of SFE-1 process improvement on targeting investment in building capability and infrastructure by the Foundation and research organisations?

Any contribution which SFE-1 process improvements may have made to targeting of investment in building capability and infrastructure are small, at best. On the whole, the funding provided through negotiated contracts, plus changes to contestable bidding and review activities, have not had any measurable impact on RS&T investment decisions in terms of re-directing expenditures to these areas. Nor can evidence be found that they have freed-up resources within the research organisations in ways which might have had positive impacts in these areas (it is quite possible, however, that the Capability Fund may have contributed to these objectives.)

Question 6:
Linkages & Collaboration - What are the impacts of SFE-1 process improvement on development of institution-level linkages and collaboration between research organisations, and end users of research?  

Overall, most sector participants note that research linkages are gradually improving (a) between providers and (b) between providers and end-users. This trend is not evident in all areas, nor between all providers, and may be limited more to public good science programmes where the research is less appropriable and there are fewer property rights issues. SFE-1 may not have made a significant contribution to this collaboration objective, but neither does it seem to have impeded the gradual progress being made in this area.

Question 7:
Long Term Strategy Formulation - What evidence is there that SFE-1 has affected, or is likely to affect, long-term strategy development by research organisations?

There is little, if any, evidence from this evaluation that these three components of SFE-1 have affected long term strategy development by research organisations. In short, implementation of the policy has not provided the degree of funding certainty that might enable research organisations to take a much longer term view of their research funding base and associated research activities.

Question 8:
More Attractive Career Paths - What evidence is there that SFE-1 has affected, or is likely to affect, the security and attractiveness of career paths for researchers?

The three components reviewed here had no discernible benefits for the career paths of scientists, nor on institutional capability development objectives. Indeed, the limited evidence available suggests that the impacts may have been slightly negative in some cases. This can be attributed to two main factors: (1) the negotiated funding of programmes effectively provided little or no added security of funding, and (2) SFE-1 imposed additional demands through increased complexity and transactions costs.
Question 9:
Forecasts of SFE - What is the forecast for SFE for your institution, and for New Zealand RS&T?
The evaluation encountered considerable difficulty in reaching a meaningful conclusion on this question. Although the streamlined contestable processes and technical reviews are now soundly embedded in the funding system, the appropriate policies and mechanisms for achieving the main aim of a “stable funding environment” require much further consideration. This evaluation has highlighted the fact that this objective needs to be considered in a wider context than just the form of negotiated funding contracts, or “platforms”. It needs to incorporate a more strategic view that focuses on aligning negotiated funding processes and allocations with institutional capabilities, mandates and business strategies.
Question 10:
Success Indicators - What pragmatic indicator of ‘more consistent delivery’ of longer-term RS&T outcomes in the public and private sector would be acceptable in your setting?

There are wide ranging views on the form of indicators that could be used to measure progress towards the “more consistent delivery” objective. Firstly, for most sector participants, the meaning of this objective requires clarification in order, for example, to separate organisational performance concerns from research outcomes. In either case, no single indicator was considered adequate. Perhaps the only point of agreement expressed during this evaluation was that consistent delivery can only begin to be achieved in an environment of at least stable funding in real terms.

Major Findings (“Lessons Learned”)

In line with the “policy learning” objective of this evaluation, the following major findings and lessons have been identified from the experience of SFE-1:

1. New funding policies inevitably involve new rules, procedures and accountability mechanisms that must be understood and absorbed by funding managers, research providers and even end-users. The additional transactions costs associated with these policy innovations are often under-estimated by officials and may easily outweigh the policy gains.
2. SFE-1 policies have added new regulations, procedures and demands to a funding system which is already widely regarded as too onerous and complex. Greater clarity and simplicity has the potential for increasing strategic reach under Vote: RS&T while reducing management and compliance costs for the Government, providers and end-users of research.
3. Increased complexity is also placing excessive administrative demands on many providers. Many of these new demands spill over onto senior scientists and programme leaders with negative implications for organisational capabilities and the quality of research outcomes. 
4. Maintaining the real (inflation-adjusted) value of programme funding within longer term research contracts is an essential component in achieving an effective stable funding environment.

5. A stable funding environment, implemented through negotiated funding of longer term research programmes, remains a sound policy objective. However, eligibility for and application of negotiated funding should be based on the core capabilities and research strengths of individual provider organisations; it should encourage and support some clustering of related research activities around these core areas to add certainty and improve managerial efficiencies. 

6. The funding system, including especially the use of negotiated contracts, should encourage increased trust between the funding agencies and providers; this could be achieved in part by better utilizing provider organisations’ existing governance and project management structures and capability and internal review procedures.

7. Excellent communication between the funding agency and providers is essential for the successful introduction of new funding procedures; the Foundation’s engagement of good quality Business Managers has been a major step forward in this regard but more could be done.

8. The capacity of the funding agency for providing sustained and experienced managerial guidance and oversight to providers is critical to the credibility and success of longer term funding strategies. SFE-1 has exposed institutional constraints and weaknesses in the Foundation that reinforce the need for greater clarity and simplicity in the funding environment.

9. Fragmentation of funding allocations (through too many portfolios or funding “pots”) contributes to unproductive bidding strategies, funding gaps, under-funding of strategically important areas of research and inefficient “spikes” in the bidding process. SFE-1 has exacerbated this problem by committing single large contract expenditures from relatively limited and often highly contested funding pools.

10. Longer term research contracts have shown a potential to generate inconsistencies between the research directions established by CRI boards and government funding priorities. Better alignment could be achieved through an improved negotiated funding regime.

11. The current funding system – under SFE-1 and potentially under proposals for SFE-2 – is considered as “largely blind to organisational capability issues”. This problem requires further and more detailed consideration by MoRST. It seems likely that improved capability can only be addressed through a combination of more truly stable and more effectively targeted funding policies. A major feature of such policies is that they put organisational and system capability (current and expected) – together with “outcomes” – at the centre of funding decisions.

12. The current funding system does not currently provide simple and effective incentives for providers to collaborate in building best teams. Changes to some of the institutional policies and settings within the RS&T sector may be needed to support this objective.

13. The positive impacts of new funding policies may take some time to become apparent; improved relationships and outputs are only now developing out of some earlier OBI contracts – i.e. after 3-5 years.

14. Government policies for the RS&T sector should aim to achieve better alignment of policy goals, a less onerous and more efficient operational framework for both negotiated and contestable funding pathways and simple and effective accountability (including quality assurance) processes; these policies should aim specifically at encouraging providers and end-users to take full responsibility for the content and implementation of the research programme and to facilitate, not micro-manage that process.
15. There is a need to step back and re-examine some of the principles underpinning the RS&T funding system. Greater simplicity, predictability and trust have emerged from this evaluation of SFE-1 as key ingredients for the design of future policies.

Recommendations

1. The “Stable funding” intent is valid and desirable, however, implementation of this intent requires:

· more careful definition of what is meant by funding stability and consistent delivery, and
· more effective policy interventions for achieving this intent. 
2. Maintain and further refine the “streamlining” measures introduced under SFE-1 for contestable bidding processes. Improvements should focus on:

· the allocation of funds to portfolios, 

· communication with providers on upcoming bidding opportunities and funding availability, and

· the content and quality of feedback given to providers on rejected proposals.

3. Maintain technical review processes introduced under SFE-1, but ensure that each review:
· is efficiently targeted to avoid overlaps of focus, duplication of provider efforts in preparing briefs and placing excessive demands on individual providers in any one year,

· has clear reported policy or performance outcomes, and 

· has clearly defined procedures for applying performance ratings to funding decisions.

4. Re-design the negotiated funding mechanism to ensure that it works effectively in terms of bringing increased stability and certainty to the sector. This re-design should focus on the type of negotiated funding arrangements that will generate the improved system features referred to in Lessons 6 and 7 above; in particular, without generating major new compliance costs. It is envisaged that this recommendation would require establishing genuine consultative processes with individual provider organisations and may need to include a reassessment of how portfolio funding structures and core capabilities can be better aligned.
5. MoRST, the Foundation and Treasury should discuss and agree on how longer term funding arrangements could be structured to ensure that the real (inflation-adjusted) values of these contracts are maintained. Improved arrangements are possible within the current public financial management framework.
15. Evaluation of the Research for Industry Fund 
Foundation for Research Science and Technology, prepared by Infometrics Ltd, November 2009
Basic Data

Name of Project/Study: Research for Industry 

Period of Investment Operation/Policy Review: 2000- 2008
Present Status:  Fund subsequently modified
General Nature of Intervention/Analysis: Competitive Research Funding
Total Govt Budget Invested/Committed: $276m per annum (av.)
Nature of Intervention

Broad Objective/Rationale: Subsidised research for intended industrial applications 

Intended Point of Entry or Influence on the R&D/Innovation Process / Intervention Logic: 

Mostly applied research, but with some basic research elements that make it less commercially viable at this stage of the investigation. The intervention logic assumes that industry could not/would not undertake or commission the research without this financial assistance.

Major Type(s) of Beneficiary/Recipient: Research organisations and firms

Basic Mechanism of Investment or Support: Direct payment in relation to costs of research.

Major Criteria for Targeting/Entitlement: Commercial application/potential of proposed research

Related Strategies or Interventions for Achieving Goals (actual or proposed): Complements other FRST funding schemes (e.g. NERF, OBI etc.)
Recommendations:
Specific recommendations on operation/continuation of the scheme/intervention (with relevance to aims of this study):

There are no recommendations from the study. 

The general equilibrium modelling of six hand-picked industries receiving RFI grants suggest modest productivity gains – i.e. the average return per dollar invested is just over 2:1.

There are substantial caveats attached to the model results so that no conclusions about the effectiveness of the RFI funding can be drawn, other than that some (carefully selected) investments have a positive value, but many others may/may not. 

Other ideas/recommendations for improving NZ innovation / R&D / business growth environment: None stated.

Contribution to Policy Development

Useful insights from the evaluation/study:

“The number of case studies (of RFI investments) on which there is good quantitative information on economic outcomes is too small to enable an overall conclusion about the net economic returns to the total portfolio of RFI investments.”

“Thus the true additionality of the effect of RFI investment is unknown.”

Relevance to any specific hypotheses adopted for this study:

None, however, the design of this analysis suggests a worrying bias toward proving the value of the investment programme through inappropriate analytical tools.
16. Pre-Seed Accelerator Fund evaluation 
Ministry of Research Science & Technology Prepared by Economics & Strategy Group, July 2008
Basic Data

Name of Project/Study: Pre-Seed Accelerator Fund

Period of Investment Operation/Policy Review: 2004 - 2007
Present Status: On-going

General Nature of Intervention/Analysis: Early stage funding for research projects with commercial potential

Nature of Intervention

Broad Objective/Rationale: 

To promote greater commercialisation of research activities
Intended Point of Entry or Influence on the R&D/Innovation Process / Intervention Logic:

Additional funding for research organisations related to their “pipeline” of potential highly commercial research projects.

Major Type(s) of Beneficiary/Recipient: 

Research organisations, with partner firms in some cases

Basic Mechanism of Investment or Support: 

50% funding provided for expected research costs.
Major Criteria for Targeting/Entitlement: 

Commercial potential of research projects, plus track record of applicants

Related Strategies or Interventions for Achieving Goals (actual or proposed): 

Complements FRST’s normal RFI funding, but with more direct objective of commercial outcomes.

Specific recommendations on operation/continuation of the scheme/intervention (with relevance to aims of this study):

1. The Pre-Seed Fund plays a useful role in encouraging organisations to focus more on commercialisation of publicly-funded research. 

2. The size of the Fund is small relative to the volume of public investment in basic research. Some re-balancing of the Government’s research funding portfolio, preferably through an increase in the funds available under Pre-Seed, is therefore desirable provided any increase is accompanied by structural and operational improvements to the Fund. 

3. (Various) operational improvements to the Fund could increase its fairness and effectiveness. 

4. Government’s policy expectations should remain very modest with respect to the numbers / percentages of successful projects that are likely to emerge from this type of fund.
Contribution to Policy Development

Useful insights from the evaluation/study:

Concrete examples of highly successful commercialisation projects resulting from PSAF are scarce. Specific financial returns mostly quite low so far. 

Emphasises for policy development purposes that the size and funding capacity of the domestic private sector in New Zealand presents a fundamental constraint on the uptake of research and innovation for commercial purposes. 

Specific policies for encouraging domestic private sector investment and development are outside the scope of this report, but could draw on those recommended recently in a Treasury-commissioned report on NZ private sector decision-making.

Suggests undertaking a detailed review of the available information on barriers to successful commercialisation of research, taking into account the specific capabilities of New Zealand’s research providers and private sector / private investor context; this may lead to examination of possible policy options for providing direct or intermediary assistance, or third party institutional capacity, to research organisations in packaging/brokering commercial deals. 

Relevance to any specific hypotheses adopted for this study: PSAF reflects some basic problems in the underlying model in which publicly funded research organisations must find/support commercial firms with different time horizons, outcome interests and expectations concerning ownership of IP.
17. Measurement of spin-outs from Foundation- funded research

http://www.frst.govt.nz/library/evaluations/research-investment-strategies/spinouts
The Foundation for Research Science and Technology, Prepared by New Zealand Institute for Economic Research, November 2005
Scope:

The principal objectives of this study were to: 

· identify, as far as possible, all companies that have spun out from Universities and CRIs in the last 10 years 

determine to what extent these spin-out companies have been seeded or assisted by R&D, particularly Foundation

We were established under the Foundation for Research, Science and Technology Act 1990. Under the Act the Foundation’s principle purposes are: to allocate funds for the production of outputs relating to public good science and  technology; to allocate funds pursuant to ministerial schemes; and to provide independent policy advice to the Minister of Research, Science and Technology on matters related to research, science and technology, including advice on national priorities for those matters.

· 
We invest close to $500 million a year in science and technology research on behalf of the New Zealand Government, seeking benefits to New Zealand’s economy, environment and society." 

-funded R&D 

· identify the factors that contribute to spin-out company success, and the factors that constrain the achievement of spin-out companies’ goals. 

Summary:

Key findings were: 

· Between 1995 and July 2005, 83 spin-out companies were formed: 40 from universities and 43 from CRIs. There was a step change in the number of spin-out companies formed per year, from an average of four per year in 1995-2000, to an average of 13 per year in 2001-2005. This results from an increase in both CRI and university spin-outs. 

· Compared to international benchmarks, prior to 2001 New Zealand produced fewer spin-outs per research dollar than Australia, the US, Canada and the UK, but from 2001 onwards New Zealand spin-outs per research dollar have approached Australian levels and exceeded US levels, but still fallen short of Canadian and UK levels. 

· 41% of companies relied on technology funded in part or in full by the Foundation for their formation, while a further 12% found that Foundation funding assisted company formation, but was not absolutely vital. The other major source of funding for underpinning technology came from internal CRI or university sources (41% of companies), including some dating back to the Department of Scientific and Industrial Research (DSIR). 

· Subsequent to spinning out, 73% of companies had made use of Foundation or Technology New Zealand funds. 

· In the 2004-05 financial year, mean FTE employment among interviewed firms was 11.0, suggesting that the total contribution of the 83 spin-out companies to employment may be around 900 FTEs. However, employment was highly variable between companies, with 11 reporting zero FTEs and one reporting more than 100. Mean turnover was $1.019M and equivalent to $93K per FTE. Again, this was highly variable across companies and, for small single-product companies, orders won and, consequently, turnover were very erratic across years. 

· The major barriers to business growth cited by companies were difficulties in obtaining finance (particularly for companies in the medical and health sector), difficulties in recruiting staff and establishing a global presence, and regulations/red tape in New Zealand. 

· Three common success factors were support from shareholders, parent institutions, business angels, and venture capitalists, the quality, skills and commitment of staff, and the quality, novelty or relevance of the science base.
Conclusions

This report presented New Zealand’s first national data on spin-off activity from CRIs and universities. It will provide a baseline for ongoing monitoring of spin-off activity. Spin-off activity is one of a number of possible metrics, used internationally, for R&D commercialisation.
18. Technology for Business Grants Scheme - performance report 2005/07  

http://www.frst.govt.nz/library/evaluations/business-support-schemes/TIFappprocess
The Foundation for Research Science and Technology
Headline findings: 2005/6
Key findings on outcomes for 35 (80%) of 44 companies with TBG contracts over $80,000, at their 18 months post-contract completion milestone, during 2005/6.

Companies:

· Total turnover at the 18 months post-contract milestone was nearly $1.2b (for 31 companies).

· Firms’ average turnover increased by 26% since the beginning of the TBG contracts, with most companies surveyed reporting growth in turnover.

· 1 in 5 companies reported 200% or more increase in turnover.

· Exports revenues at the 18 months post-contract milestone were around $150m, about 13% of turnover.

· 1 in 4 companies reported 200% or more increase in export revenues.

· Companies’ average FTEs increased overall by 1/3, with the median FTEs increasing from 8 to 12 (within a wide range of FTEs).

· Average R&D FTEs decreased by 5%, but, excluding 2 firms with over 150 FTE’s, there was an increase of 13%.

· 63 collaborations were reported at the 18 months milestone, an average of 2.5 per TBG contract, ranging from 1 to 9.

· Firms’ average R&D expenditure increased by 11%.

· 1 in 4 firms reported over $1m R&D expenditure at the 18 months milestone. 

Products, Processes and Services:

· 92 new or improved products, processes or services resulted from 30 TBG projects, mainly products – i.e. 77%, about 8 products per $million TBG grants.

· About 70% of the new or improved products were reported as launched to both New Zealand and international markets.
Technology-based outcomes from the TBG projects included:
· Technology applied to a business model based on building a network of advisors.

· ICT products.

· Personalised passenger assistant and the remote masters.

· Applications for blood analysis and analysis of drugs in a syringe.

· Top-end yacht sail raw material.

· Development of floriculture crop.

· Processes for encapsulation of poison and manufacture of bait.

· Electric motor starter and clutch to allow a controlled (soft) start.

IP:
· 147 IP items were generated from the TBG projects – i.e. 16 per $million TBG grants.

· ‘Trade secret/confidential information’ was the most common IP item generated from the TBG projects (40%).

· There were 30 provisional patents applications, 15 PCT applications, and 25 patents grants reported.

Other outcomes:

· Current annual revenue from the technology developed was estimated at $7.8m per $million TBG grants, and 85% was reported from exports.

· Successful outcomes have been achieved in many cases, but other factors often mean commercial outcomes are not fully realised.

Individual company results:

· Business Improvements NZ that has generated $6.75m in revenues (60% exports) to date as a result of a $98k TBG “Intelligent Graphical User Interface”.

· Brainz that has generated $2.4m in revenues (96% exports) to date as a result of a $1m TBG “EEG Signal Processing Methods for Premature Infant Brain Injury Detection”.

· Descisys that has generated $6m in revenues (80% exports) to date as a result of a $203k TBG “Xcube Olap Server”.

· Doyle Bouzaid Sails that has generated $2.1m in revenues (76% exports) to date as a result of a $225k TBG “Fibrelay”.

· 4RF Communications that has generated $11.32m in revenues (93% exports) to date as a result of a $645k TBG “4Span”.

· IQuest that has generated $600k in revenues (9% exports) to date as a result of a $94k TBG “Iris720”.

· Serato Audio Research that has generated $4.1m in revenues (100% exports) to date as a result of a $90k TBG “Serato Scratch Live”.

· Synergetix that has generated $500k in revenues (75% exports) to date as a result of a $100k TBG “Synergetix Portable Analytics”.

· Allied Telesyn Research generated about $42m ($US26.8m) in revenues (100% exports) to date as a result of $900k TBG IPv6 Wire-Speed Switch.

· Ecoglo generated $1.2m in revenues (100% exports) to date as a result of $200k TBG Ecoglo Exit Sign Development.

· Pure Depth (formerly Deep Video Imaging) has indicated that they have secured two very large contracts.

Headline findings: 2006/7

Main findings for 51 (75%) of 68 companies with completed TBG contracts over $50,000 that reached 18 months milestones post-contract during 2006/07. 

Companies Turnover: 

· Total turnover of the firms 18 months post-contract was nearly $1,221M.

· Average turnover of the firms increased by 29% since the beginning of their TBG contracts.

· 1 in 3 firms reported over 200% increase in turnover.

Exports:

· Total export revenues by the firms 18 months post-contract were $424M, 35% of turnover.

· 1 in 7 firms reported an increase of over 200% in export revenues.

Capability:

· Average FTEs of the firms increased overall by 4.8%, with the median FTEs increasing from 15 to 18 (within a wide range of FTEs).

· Average R&D FTEs increased by 4.2% – excluding 2 firms with substantial changes, the increase was 24%.

· A total of 78 collaborations were reported at the 18 months milestone – an average of about 4 per TBG contract, ranging from 1 to 12.

R&D expenditure:
· Average R&D expenditure of the firms increased by 37%.

· 1 in 3 firms reported over $1M R&D expenditure at the 18 months milestone.

Outcomes:
Products, Processes and Services

· 127 new or improved products, processes or services resulted from 45 TBG projects; mainly products (67%) – about 6 products per $million TBG grants.

· New or improved products were reported as launched to both the New Zealand (80%) and international (88%) markets.

IP:
· 132 IP items were generated from the TBG projects – i.e. 9 per $million TBG grants. 1 in 4 firms did not report any IP.

· ‘Trade secret/confidential information’ was the most common IP item generated (52%).

· There were 34 provisional patents applications, 9 PCT applications reported.

Other outcomes:

· Current annual revenue from the technology developed was estimated at $4.4M per $million TBG grants, and over 70% of the revenue was reported from exports.

… with the approach used to collect the information it was not possible to determine fully the extent of attribution of the TBG projects to changes reported in the company profiles since the beginning of their respective contracts.
19. Outcome evaluation of the New Economy Research Fund
http://www.morst.govt.nz/Documents/publications/evaluations/NERF-Evaluation-Report.pdf
Ministry of Research Science and Technology, Prepared by Abt Associates Inc 2005

Executive Summary

New Zealand’s Ministry of Research Science and Technology (MoRST) established the New Economy Research Fund (NERF) in 1999. NERF’s goal is to spur economic growth by funding basic research that has the potential to lead to the emergence of new industries. The Foundation for Research, Science and Technology (FRST) is responsible for investing in promising research projects capable of meeting the objectives set forth by MoRST. Since inception, MoRST has allocated 299 million NZD, which FRST has invested in 140 NERF projects.
NERF projects focus on a variety of research topics, from nanobiotechnology to novel energy sources to 3D visualisation algorithms. Crown Research Institutes, universities, and private companies all have teams, of various sizes, carrying out NERF research. Research teams have approached the “new economy” goal in very different ways. On one end of the spectrum, some projects are primarily focused on building up the basic knowledge of new subject material with no application in mind. At the other end, others have followed research down a specific path, fully focused on a commercially viable product.
In 2005, MoRST commissioned an evaluation to study NERF’s outcomes and impacts to date. In 2001, an Early Stage Evaluation was conducted by FRST; however, this evaluation report is the first comprehensive, external evaluation of the programme. International benchmarks are woven into the report to provide insights for NERF performance. The management of NERF is also examined, as is NERF’s overall fit within the New Zealand research, science and technology landscape.
Findings

Science Quality: NERF projects have elements necessary to attain international standards of quality. Not only are programme leaders well-respected in their fields, but they have also formed broad international and domestic research networks.
Leadership and Human Resources: Most, but not all, NERF projects involve students in research activities. NERF’s targets in emerging fields have required that several projects recruit from overseas to secure necessary expertise. NERF researchers also travel abroad to collaborate with overseas partners, in addition to accumulating expertise and critical mass domestically.
Programme Strategy: NERF has focused its resources in biotechnology given the innate strengths of the country in the field. The extent to which NERF projects are actually “new” is a subjective measure. Most consider their NERF research to have additional elements of risk that previous work did not. On an innovation spectrum spanning from basic research to commercial projects, researchers tend to focus on the basic end, even though most projects have a technology dimension to their activities.
Innovation and Commercialisation: Several new companies have emerged in the past five years that can be, in part, attributed to NERF. Additionally, NERF projects are being more aggressive about intellectual property protection than projects funded by other domestic funds.
NERF Administration: The first several years of NERF are accompanied with many policy and operational shifts, making overall management difficult to assess. Currently, there are several policy changes being implemented at FRST. These policies, if sustained, will be very positive for fund performance.
Overall: NERF seems well-aligned with the provisions of the Ministerial Notice. The Notice is high-level and vague, perhaps intentionally in order to ensure relevance of the NERF mission over a number of years. NERF should continue to be supported and potentially expanded to better fulfill its mission.
Recommendations:
Science Quality

Continue using international peer review in proposal selection The use of peer reviews is the world standard of quality in science, and we urge FRST to continue to use them for a large majority of NERF solicitations (with some experimentation on the fringes to support high-risk research)
Achieve greater balance in Reference Groups Mixing well-respected researchers with entrepreneurs and business leaders will lead to stronger outcomes, given the duality of NERF program goals. We recommend that the Foundation ensures that the chair of the reference group is always a senior researcher, to alleviate concerns that NERF may start to focus excessively on the commercialization aspects.

Continue to encourage cross-disciplinary cross-institutional, and international networking activities and collaborations. Given that research in emerging fields occurs at the boundaries among disciplines, FRST should encourage partnerships and collaborations and ensure that once funded, partners are not dropped from contracts. NERF awards should be liberal in their travel budgets, and provide flexibility.

Leadership and Human Resources
Emphasize the importance of training students and post-docs. Access to domestic and foreign graduate students and post-docs help build a world-class research team but more importantly nurture critical mass for the future, and should be encouraged.
Enhance retention efforts. NERF should support its researchers to devote efforts to attract the best talent both domestically and from overseas, and retain the best among them to continue research in New Zealand.
Programme Strategy

Balance research portfolio. New Zealand should embrace its strengths as

leader in agriculture and biological sciences, and continue its emphasis on biotechnology-oriented research if that is determined to be the growth platform for New Zealand science; however, multidisciplinary support, especially in physical sciences and information technology, is needed, even within biotechnology. We recommend that NERF fund a higher proportion of physical science and ICT projects in order to ensure further progress in biotechnology.

Support equipment and large user facility purchases. Since this is a cross-boundary issue, we recommend that under the direction of the Minister for Research, Science and Technology and in collaboration with the Minister for Education this problem is closely studied and solutions be implemented in the near future.
Innovation and Commercialisation

Be consistent in support of research areas to ensure economic benefits. Support for promising research areas and associated projects should be continued for several years unless a systematic review is conducted that shows the expected benefits to be unrealisable.

Provide NERF research support in commercialisation. FRST should support researchers in being better entrepreneurs. In addition to financial support, FRST could initiate a series of business development training sessions for NERF researchers and hold researcher/industry/investor colloquia.

Allow the inclusion of partial IP protection funds in NERF budgets (See Section 6.2). Researchers should be given the necessary resources to achieve IP-related goals. We recommend that budgetary items be permitted for up to 50% of patenting and licensing expenses, especially for triadic patents, an area where New Zealand significantly lags the other OECD countries.
NERF Administration

Increase the number of FRST staff members with technical expertise. We urge that the size of FRST technical staff be increased and staff be more actively involved in the research community. The concept of involving “rotators” from academia and industry should be explored. 
Improve project monitoring and researcher/FRST interaction. FRST should split the responsibilities of its current contract managers and create two types of managers – contract and technical – with technical manager continuing technical contact with the researchers. 

Increase interaction between NERF and HRC management. Since there is overlap of scientists having both NERF and HRC funding, we recommend that the two management organizations discuss the possibility of participating in project selection. A possible start would be to always have an HRC reviewer participate as a member of the Reference Group on projects that involve or might in the future involve human related biotechnology.

Set up formal process to triage projects – whether to graduate, offload poor performers, or grant extensions – at appropriate points. In some cases, projects need to be cancelled due to lack of performance. In others, projects need assistance in transitioning from NERF to future funds. FRST should provide NERF researchers with more opportunities to interact with future investors, thus avoiding the “valley of death.” There should be a formal – and transparent – process in place to accomplish this in a timely way.

Increase budgetary flexibilities in NERF contracts. Research contracts should have the flexibility to reallocate contract funds without needing to go through a contract modification. In particular, we recommend that research teams should have more flexibility in redistributing funds between objectives in an informal manner. FRST should also allow the research team to suggest a variable yearly budget that reflects the needs of the project, including increases due to inflation and salaries.

Minimize time between NERF solicitations. Time between tenders for each research area should not be longer then two years. Preferably investment processes should run every year with all portfolios open to ensure that there are opportunities for funding as ideas develop, as well as to allow research teams that have been previously unsuccessful a chance to improve their proposals and reapply.
Maintain mean length of NERF contracts. The lengths of NERF contracts are mostly in the 4-6 year range. This is in keeping with research grants in the U.S., Japan and Europe.

Change the thrust of annual data collection to allow for project-level data. To track the overall performance of NERF, we propose the collection of data along three dimensions: Project Monitoring (operational), Process Evaluation (tactical), and Impact Assessment (strategic).

Examine the relationship between CRIs and universities to assess ways to make them synergistic rather than competitive (See Section 7.8).

Conduct evaluations every 5-10 years. We recommend a future evaluation of NERF to be conducted no later than 2010.

Strive to increase annual investment in NERF. We recommend that New Zealand government increase NERF fund size in order to maximise the return on current investments and to help raise the overall New Zealand R&D expenditure.
20. Portfolio evaluations 2001-2005 

http://www.frst.govt.nz/library/evaluations/research-organisation-schemes
Foundation for Research, Science and Technology, 2005 
Scope:

The report synthesizes eight portfolio evaluations carried out between 2001 and 2005. The first two, covering seafood research and freshwater management research, were by the nature of pilot studies that established the feasibility of the evaluation approach. Subsequent surveys developed the approach in studies of manufacturing, natural ecosystems, food products (excluding dairy), agricultural production/agri-technology, energy, and building and construction. 

The summary synthesizes and compares the portfolio evaluation findings, and examines the factors affecting performance of Foundation-funded RS&T. 

The report begins with the following: 

· The major evaluation questions. 

· Conclusions on performance. 

· Key recommendations. 

The remainder of the report comprises evidence from the consolidated portfolio evaluation findings together with contextual factors and comparisons with the Technology Learning and Knowledge Application Review (completed 1998, see related work below) results. 

Summary

The portfolio-based evaluations of Foundation-funded research focused on RS&T performance. Specifically, the evaluations examined research user’s uptake of research, their relationships with research organisations, their research and development capability, and outcomes and benefits they attribute to the research. 

RS&T performance

The consolidated evaluation evidence presented in the report demonstrates that positive and successful outcomes are being achieved from Foundation-funded research by some research users. This was most evident in sectors where there are strong networks, long associations between researchers and research user organisations, and good internal research and development capability in research user organisations. 

The portfolio evaluations were aimed at ‘research users’ who could be reasonably expected to have a significant interest in, and commitment to research and development as a vital part of their business. The evaluations found that in each portfolio there were a few research users with significant RS&T performance achievements, which were associated with high levels of awareness of Foundation-funded RS&T, and high levels of engagement with researchers and/or outcomes. 

Research users

Research users generally expressed appreciation of Foundation-funded research, and a desire to know more about the research and be more involved with external researchers. Many research users felt frustrated, however, in their ability to keep up-to-date with current research and research organisations, and in their ability to influence RS&T funding priorities and strategic directions. 

Segmentation

The evaluations segmented research users, within their sectors, on the basis of both research focus and commercial parameters. This included segmentation for co-funding organisations, recipients of Technology NZ funding, and organisational types (e.g. emerging/high/low growth companies, New Zealand Trade and Enterprise, corporate bodies). The evaluation findings did not show significant differences between the segments of research users, however, but tended to be similar across different segments in terms of variability in awareness, engagement and uptake of Foundation-funded research. 

Conclusions

In comparing the consolidated portfolio evaluation findings on outcomes with results from the Foundation’s earlier Technological Learning and Knowledge Application Review (1998), it was apparent that there have been real improvements in RS&T performance in the last decade. The conclusions from the recent evaluations, however, suggest that there are still substantial challenges for the Foundation, for research organisations and for research users in achieving more effective uptake of research and outcomes. 

Two challenges stand out. Firstly, for research organisations and the Foundation to venture beyond the existing, well established RS&T networks to draw in potential, innovative research users who are currently unaware or excluded. 

Secondly, the whole RS&T sector needs to further the integration of research users as both informed and effective players in Public Good Science and Technology (PGS&T) strategies and processes. 

It is also important that future actions complement the current structural strengths of Foundation-funded research (e.g. research platforms supported by basic and applied research) and that any actions implemented do not undermine these strengths. Increasing engagement with research users, therefore, must not be at the expense of other research capabilities. 

Related work

The eight portfolio evaluations are listed as the prior items in this section. Also discussed in the report is an earlier report ‘Technology Learning and Knowledge Application Review’ Foundation for Research, Science, and Technology, April 1998. (Three printed volumes comprising this report and its annexes are held by the evaluation unit. An electronic version is not known to exist). 
21. ICT Value Mapping evaluation report

http://www.frst.govt.nz/library/evaluations/research-investment-strategies/researchmapping
The Foundation for Research Science and Technology, December 2004
Scope:

· to identify the outcomes of ICT research, the range of pathways adopted, and factors that were important for successful research uptake 

· to pilot a new evaluation technology. 

Summary:

The key findings were: 

· There is no "correct" pathway to follow in order to achieve economic returns, rather the 12 case studies had a diverse range of pathways for achieving outcomes. 

· It can take several years for significant economic benefits to appear. 

· Collaborative partners are important to the commercialisation process, and an effective dialogue between all parties was critical to success.
Conclusion
The report resulted in several findings (above) that may have implications for the interpretation and use of the Foundation's assessment criteria used in considering research proposals. 

22. Intellectual property survey of Technology for Business Growth-funded firms

http://www.frst.govt.nz/library/evaluations/business-support-schemes/ipsurveyTBG
Tony Hadfield, Foundation for Research Science & Technology, 2003

Scope:

An evaluation of formal (codified) and informal (uncodified) IP that aimed to elicit information about the role of IP protection in maximising the commercial value from R&D. The evaluation looked at the success of completed projects funded through TBG, 1990-2001, above $180k. 

87 firms (with 95 TBG contracts) were invited to take part in a web-based survey (72% response rate of contracts). A further 27 firms (with 35 TBG contracts) were invited to take part in telephone interviews (9% of contracts).
Summary:

Intellectual Property

1. 89% of projects resulted in new IP; trade secret/confidential information (often combined with “first to market” and “innovation leadership” strategies) dominated as the most favoured approach to protect IP. 

2. 46% of firms considered some form of IP protection as the primary means of capturing value from their TBG R&D projects; this IP protection was split into 58% (codified) and 42% (uncodified). 

3. In terms of the types of IP protection used:    47% of projects used trade secret/confidential information, compared with 22% who used NZ patents, 26% overseas patents, 24% copyright and 23% trademarks. 

4. Many NZ firms did not see patents as an important tool in protecting their innovation and capturing commercial benefits from it. A number of firms used NZ patents as a means of accessing the overseas patent process, thereby delaying expenditure on overseas patents. Other firms used the filling out of patent applications as a strategic tool to deter competition while not finally going through with the full patent. The focus on uncodified IP reflected the size of firms and the cost of patent protection.

Collaboration

75% of projects involved collaboration with a CRI, university, research association or polytechnic. 
· Commercial outcomes were poorer in projects where research providers were involved in owning IP. 
· Collaboration between firms and research providers was very important for raising technological capability of firms and for maximising the return on Government investment into RS&T. 
· Views of firms as to whether research providers’ inputs represented “value for money” were mixed, but their technical input was mostly seen as helpful. People involved on both sides (firm and research provider), and the relationships between them, were important to the success of the project.
TBG impact

1. Projects were described as “technical success” in over 80% of cases. 

· Main success factors cited were quality of internal team (68%) external R&D input (39%) and project planning (32%). 

· However, only 65% of firms indicated that the TBG projects resulted in an increase in their capability to undertake future R&D projects.
2. 90% of projects resulted in new products, processes or services. 

· 83% resulted in some revenues from those new products, processes or services.
Export focus

1. TBG had supported many projects where revenues were primarily domestic. 

· 45% of revenue-generating projects obtained 0-25% of their revenue from exports compared with 40% of projects that obtained 75-100% of their revenue from exports. 
2. Initial success in the domestic market was important as a stepping stone to export markets. 

3. Support for non-exporters was appropriate where they were either indirect contributors to exports or demonstrated the capability and willingness to enter in to export markets.
Related work

Protecting and managing Intellectual Property: patenting decisions of publicly funded research providers, David Webber, Economics and Strategy Group, 2003. 
23. Technology New Zealand Scheme Evaluation

Basic Data

Name of Project/Study: Tech NZ Evaluation
Period of Investment Operation/Policy Review: 1995 - 2001
Present Status: On-going
General Nature of Intervention/Analysis: Financial and technical assistance for firms for technology development with commercial applications
Total Govt Budget Invested/Committed: $12m - $20m per annum over the evaluation period
Nature of Intervention

Broad Objective/Rationale: The aim is to increase the ability of enterprises to adopt new technology and apply technological learning and technological innovation for business growth.
Intended Point of Entry or Influence on the R&D/Innovation Process / Intervention Logic:

Direct support to firm level R&D

Major Type(s) of Beneficiary/Recipient: NZ firms 

Basic Mechanism of Investment or Support: Matching grants, fellowships and technical advice

Major Criteria for Targeting/Entitlement: Technology capability and commercial potential

Related Strategies or Interventions for Achieving Goals (actual or proposed):

Provides more direct support for industry than other FRST-managed research funding programmes.

Recommendations:
Specific recommendations on operation/continuation of the scheme/intervention (with relevance to aims of this study):

1.
The Scheme is making significant progress in meeting its objectives. TechNZ’s contribution can be best characterised as performance-enhancing rather than as the critical factor in initiating the type of firm-behaviour the Scheme is aimed at. 
2.
TechNZ funding is focused on a relatively small number of technologically capable companies that are generally reasonably advanced in relation to conducting R&D and applying technology for their business growth. The Scheme has a relatively low rate of penetration of its potential market. These two features of the Scheme suggest it is yet to fully realise its objectives. 
3.
To increase the potential impact of the Scheme, TechNZ would have to relax some of its funding criteria and be willing to accept higher risks. Increasing the reach of the Scheme would also require a bigger commitment in terms of funds and resources to distribute and monitor funds. 
4.
One of the prime benefits of the TechNZ Scheme is encouraging a deepening and broadening of the relationship between business and public and private sector research providers. 

5.
Over the period 1995/96 - 1999/2000 TechNZ has invested almost $93m in assisting firms undertake R&D for business growth. The estimated direct multiplier effect of TechNZ funding on firms' turnover lies between three and four. That is, the lift in turnover that managers regarded as being directly related to the $55m worth of TBG funding they received between 1995/96 and 1998/99 was in the order of $180m.
6.
When the results for both TBG and GIF are combined for the period 1995/96-1999/2000, companies reported that over the last three years TechNZ has been directly associated with firms that have achieved a $335m increase in turnover and the creation of 2,134 new jobs.
Policy studies, analyses and taskforce reports
24. Report of the Crown Research Institute Taskforce, February 2010

Executive summary

CRIs play a pivotal role in New Zealand’s innovation system
Crown Research Institutes (CRIs) matter to New Zealand. Their importance is increasing as science plays an ever more critical role in the nation’s economic development. Research and the other services provided by CRIs help address New Zealand’s most pressing issues: achieving economic growth by making the tradable sector more productive; improving the sustainable use of natural resources; and managing exposure to risks that could otherwise destabilise society, the environment and the economy.

Research and development generates profound and enduring benefits for New Zealand society. Ongoing government investment is essential. The Government established CRIs to improve the economic, environmental and social wellbeing of New Zealand, and they are delivering substantial benefits. However, the evidence received and our deliberations have led us to conclude that CRIs can and should contribute much more. 

CRIs have the potential to be powerful engines of economic growth, forging national and international collaborations at the cutting edge of research and science. CRIs already attract international attention because of their strong links to business, government and other science organisations. We believe, however, that through greater collaboration CRIs can perform much better. Such collaborations will, the Taskforce believes, become more important in delivering benefits to New Zealand.

What needs to change so that CRIs contribute more to New Zealand?
We do not believe changing the number of CRIs, their ownership status, or their employment arrangements will significantly improve their contribution to New Zealand. The question is not how many CRIs New Zealand should have, but what structures will best provide research services that address the problems and opportunities New Zealand faces. It is our opinion that the main factors impeding CRI performance relate to their funding, ownership and governance arrangements, as follows:

· Currently, it is not clear if a CRI’s objective is to create value for itself, as a company, or to generate value for New Zealand. Current ownership arrangements seem to place undue emphasis on research and development that produces outputs that individual CRIs can capture in their statements of revenue and balance sheets, rather than on research that contributes to the wellbeing and prosperity of New Zealand. This can reduce quite significantly the overall impact of government investment in CRIs. 

· There are multiple lines of accountability that dilute the CRIs’ sense of purpose and direction. Each CRI is accountable to the shareholding Ministers, directly and through the Foundation for Research, Science and Technology (the Foundation), the Crown Ownership Monitoring Unit in Treasury (COMU), and the Ministry of Research, Science and Technology (MoRST). Each agency has its own perspective and requirements. 

· CRIs are heavily dependent on competitive contracts, which are often short-term relative to the timeframe in which science produces results. This makes it difficult for CRIs to operate strategically. 

· We believe that existing funding and governance arrangements for CRIs inhibit collaboration, position natural partners such as universities and firms as competitors, and interfere with CRIs’ adoption of best-practice research management. Governance and institutional arrangements can be considerably simplified so that CRIs have a stronger sense of purpose and direction.

Key Actions:
The Taskforce believes that the Government must be more explicit about what it wants each CRI to achieve and must fund the CRIs accordingly, so that they can deliver more for the national benefit. CRIs can do this if the Government encourages them to plan and operate for the long term, cooperate with complementary components of the New Zealand, as well as the global, research and innovation system, and use diverse and creative approaches to transfer knowledge to those in New Zealand best able to use it. This means having talented people in top leadership and management positions, giving them the authority they need to take strategic decisions and then holding them to account for the performance of their CRI. The measure of a CRI’s success should be the positive impact it has on New Zealand – be that economic, social or environmental – not the commercial return a CRI has been able to achieve. 

To set this up, we propose the specific set of actions listed in the recommendations, summarised as follows:

· CRIs were set up to address enduring challenges and opportunities that New Zealand faces. CRIs are still needed to do this, but the Government needs to clarify in a Statement of Core Purpose the exact role each CRI should play in delivering benefits to New Zealand. The Statement of Core Purpose should recognise the distinctive role of each CRI relative to other research organisations, including universities. 

· The Government should fund CRIs to achieve their core purpose. A significant proportion of CRI funding (much greater than at present) should be allocated directly, on a long-term basis, to support the delivery of the core purpose activities of each CRI. The current level of contestable and ‘at risk’ funding renders CRIs vulnerable as businesses, creates uncertainty and undermines their ability to act strategically. 

· CRIs face unnecessary compliance from an excessive number of contracts. Core purpose funding should be consolidated into a single contract, as soon as practicable. The core purpose funding should be negotiated against a rolling five year research strategy that is developed in consultation with relevant stakeholders and agreed with the Government through the CRI’s Statement of Corporate Intent.

· A greater degree of certainty will enable CRIs to retain and develop capability, manage risk, and operate within a longer time frame to deliver excellent and relevant research. 

· Contestable, open access funding should remain an important element – albeit on a smaller scale – of Vote Research, Science and Technology (RS&T) funding. This is vital to generate competing ideas and new entrants. However, we believe the system should put less emphasis on contestable processes as a way to drive better performance. Instead, more emphasis needs to be placed on holding organisations accountable to deliver benefits as defined in their Statement of Core Purpose, rather than allocating funding against promises of activity. Reducing the proportion of contestable funding is consistent with the findings of the 2007 OECD review of our innovation system, which found it to be too competitive and fragmented. 

· A portion of Vote RS&T funding should be set aside for major national collaborative challenges, akin to the funding available to the Centres of Research Excellence. This would provide incentives for collaboration in new multi-disciplinary areas of research. 

· In return for moving to reduce the proportion of contestable funding, CRIs need to be more accountable for delivering value to New Zealand. There is a need for the Government to improve the upfront surety of funding and to balance this with the following measures to improve performance:

· Strengthen board accountability, by having public Annual General Meetings and annually monitoring and evaluating performance against the core purpose and Statement of Corporate Intent Report of the Crown Research Institute Taskforce • February 2010.

· Measure CRIs against more balanced and comprehensive performance indicators. Primary responsibility for monitoring all aspects of CRI performance should rest with one entity. Performance indicators should explicitly include: 

· technology transfer as a core and measurable responsibility for all CRIs, so that the benefit of their ideas contributes to the wealth and well–being of New Zealand and not just the CRIs’ balance sheets

· measures that ensure CRIs remain financially viable and accountable for all government funding. There is a current perception, not reflected in practice, that CRIs are always expected to meet a nine percent return on equity target

· tailoring the approach to setting financial targets to reflect a need to be financially viable, as opposed to financially profitable

· expectations and targets around collaboration with international and national components of the research and innovation system

–
Measures of scientific excellence, to be assured through the greater use of independent expert science panels.

–
Making a percentage of CRI core funding ‘at risk’, subject to performance against agreed milestones, if boards do not manage appropriately. 

· To address the currently diffuse governance, investment and monitoring arrangements facing CRIs, the Government should combine its long-term CRI investment, ownership and policy responsibilities into one entity. The entity should also be responsible for managing contestable funds and funding infrastructure.

· CRIs are just one part of the research and science system, alongside private research organisations and universities. The Taskforce concluded that for some issues a wider view of the system is needed. We recommend a national research infrastructure strategy to rationalise and ensure open access to major research infrastructure, where it is clear that national economies of scale apply. 

In making its recommendations, the Taskforce intends to make better use of the funds available through Vote RS&T and not to advantage and/or disadvantage any particular parties. An underlying theme of our recommendations is to strengthen and improve the effectiveness of the linkages between CRIs and all their stakeholders. These linkages are critical for deriving economic and other benefits from CRI research. 

Making these changes will give CRI boards greater clarity and control over their funding. The changes will give them a stronger mandate to set strategic priorities and give them the authority to respond flexibly and quickly to the complex environments they operate in. We believe our recommendations will give CRIs greater certainty of purpose and provide the right settings for them to deliver greater benefit to New Zealand from the Government’s investment in RS&T.

Implementing the recommendations will provide enhanced confidence and attractiveness for increased operational and equity funding from government.The Taskforce notes that many of the recommendations it reached are consistent with the views held by the Prime Minister’s Chief Science Advisor.
The CRI Taskforce recommends:
ROLE AND PURPOSE
1. The Government retain CRIs as key components of the national science system, recognising that each CRI fulfils a unique role in helping New Zealand address issues and opportunities of national importance. The Government should also note that each CRI contributes in its own way, with CRIs differing from each other in the services they offer and the stakeholders they serve.

2. The Government should provide a clear, explicit and enduring strategic role for each CRI in a Statement of Core Purpose. It should develop this through a high-level dialogue with CRIs and their stakeholder communities, and in accordance with government’s priorities for the RS&T system.

3. The Government maintain the CRIs as Crown companies but acknowledge that it uses a company legal structure to encourage efficient management rather than to operate CRIs as for-profit, commercial businesses.

4. Each CRI develops a Statement of Corporate Intent, to be agreed by Government, and updated annually. This should set out how the CRI will meet its core purpose over the next five years and what its shareholders will receive for their investment. 
FUNDING
5. The Government directly fund CRIs to deliver their core purpose in accordance with their strategy, as outlined in a Statement of Corporate Intent. The direct funding for delivering the core purpose should form a significant proportion of the CRIs’ total Vote RS&T funding.

6. The Government negotiate and consolidate streams of funding for delivering the core purpose for each CRI as soon as practicable.

7. The Government require CRIs to use an agreed proportion of their core funding to form stable relationships with collaborative partners. The plan to meet this requirement should be set out in each CRI’s Statement of Corporate Intent and monitored using key performance indicators.

8. The Government retain in Vote RS&T contestable, open access funding for investigating novel ideas. Open access funding should be awarded solely according to the merit of the proposals put forward. Although CRIs should continue to bid for these funds, the open access nature of the funds would allow new entrants into the RS&T system. 

9. The Government include, as part of its open access investment programme, funding to support inter-institutional, collaborative research. This should be managed by nominated research directors from within research organisations across the RS&T system, including universities. This funding can be awarded through negotiation or contest.

10. The government agencies contracting with CRIs take into account the need to maintain a secure supply of the services they use and negotiate contracts of sufficient size and length to ensure this, while also being consistent with the procurement guidelines of the Controller and Auditor-General.
TECHNOLOGY TRANSFER AND PARTNERSHIPS WITH BUSINESS 
11. The Government encourage CRIs to develop stronger long-term partnerships with New Zealand businesses. These partnerships will, among other things, help to develop both research talent and the application of knowledge. Each CRI should describe its business engagement strategies in its Statement of Corporate Intent and support these strategies through core purpose funding. 

12. The Government identify technology transfer as a core responsibility for all CRIs and require CRIs to develop, invest in and manage intellectual property with the intent of moving that intellectual property from their balance sheet into the private sector as soon as possible. Government should discourage CRIs from investing in commercialisation activities for profit maximising purposes – such as new start-up companies. Any commercialisation activity must be preceded by a full consideration of other options and the inherent risks of equity ownership.

PROVISION OF INFRASTRUCTURE 
13. The Government develop a national research infrastructure strategy to rationalise investment in RS&T infrastructure and to ensure its most effective use. CRIs should continue to finance business-as-usual infrastructure from their own resources. Where economies of scale or scope exist and the capacity of the infrastructure exceeds the needs of any one organisation, the investment and financing decisions should take place within the context of a national strategy and recognise the need to provide appropriate access. 

GOVERNANCE 
14. The Government require CRIs, at the very least, to meet the disclosure standards expected of public companies. Government should require CRIs to hold an Annual General Meeting at which they describe and account for their activities over the previous year to shareholders and the public, identify the benefits they have produced for New Zealand and respond to questions.

15. The Government require the chairs of CRI boards to follow the Institute of Directors’ best practice on how to manage the performance of the board, directors and chair, and how the board and chief executive should manage their relationship. 

16. The Government follow the Institute of Directors’ best practice in appointing boards; and review the current composition of boards to ensure they reflect an appropriate balance of expertise between science, technology transfer, finance, management and governance. Each board should include at least one eminent scientist to provide research leadership and science expertise.

17. The Government consider reappointing well-performing directors beyond the common two-term maximum, given the long-term nature of science, the importance of having directors take a long-term view and the time it can take for a new director to develop a full understanding of the range of CRI activities.

18. The Government consider appointing individuals as members of more than one CRI board concurrently, to help boards coordinate and find opportunities for collaboration that are consistent with the national good purpose of each CRI.

19. The Government require CRIs to establish independent scientific advisory committees and end-user panels to inform and verify the development of sound research strategies, scientific programmes and technology transfer activities.

MONITORING AND EVALUATION
20. The Government monitor each CRI’s progress against its Statement of Corporate Intent on an annual basis. Performance indicators should provide evidence of: collaboration, technology transfer, quality assurance, sector impact, and financial viability. Government should not own CRIs to deliver financial returns. However, Government should monitor financial viability to ensure that the CRI is able to deliver against its core purpose. 

21. Each CRI agree with shareholders a cash flow target and tailored rate of return on equity. This should take into account the requirements for the CRI to be financially viable, invest in new assets and absorb risk.

22. Each CRI continue to retain surpluses for reinvestment if their board can identify good investment opportunities, that is, those that will enhance the benefits that CRIs can deliver to New Zealand. The government should retain any excess surplus in a pool of funds available to the wider science system to develop initiatives that will benefit the nation.

23. The Government evaluate the performance of each CRI against its Statement of Core Purpose on a five year rolling basis, using a set of key result areas agreed between the CRI board, government and the CRI’s intended beneficiaries. CRI evaluation teams should include independent, international scientists and technology experts who can provide a broad perspective on the performance and relevance of each CRI to New Zealand.

PERFORMANCE MANAGEMENT 
24. The Government hold the board accountable for the performance of the CRI against its Statement of Corporate Intent. The Government should manage poor performance by providing expert advice and support to the board. The ultimate sanction for continued poor performance should be the removal of the chair and/or board. Government should place some portion of the core purpose funding to CRIs at risk, subject to performance against agreed milestones.

ROLE OF GOVERNMENT AGENCIES
25. The Government align the funding, ownership and policy functions for CRIs into a single entity. The single entity could also manage contestable and infrastructure funding, and be responsible for developing policy and strategy for the whole RS&T system. 

NUMBER OF CRIs
26. The Government make no immediate changes to the balance and number of CRIs as there is no strong case at present for mergers or realignment. CRIs should continue to explore opportunities for realigning their capability where it will benefit New Zealand, and improve their efficiency by combining appropriate scientific and administrative functions. 
LEGISLATIVE IMPLICATIONS
27. The Government respond to this report and implement its recommended changes as soon as possible. The Government should review the existing legislation, with a view to providing security for the new arrangements and protecting them from short-term and opportunistic decision making in the future.
25. 2025 Taskforce, Second Report, November 2010
Recommendations to Section 11:  Research, Innovation, Tertiary Education

1. New Zealand makes substantial investments in public R and D spending, but has relatively low levels of private R and D spending. There is weak evidence of a direct link between public sector R and D spending, or more intensive planning of that spending, and higher rates of economic growth.
Higher levels of private sector R and D will result from competitive pressures on firms and a policy environment that encourages innovation as a response to those pressures, not from public subsidies to private R and D.
2. The research and tertiary education sector has high levels of Government micro-management, with funding channelled towards “official visions” of New Zealand’s economic development path. There are potentially large gains to be obtained from reducing regulation and barriers to evolution of the sector, and a greater focus on competition for the available funding. The Taskforce recommends that research funding should be fully contestable.
3. The majority of fundamental research funded by the public sector is undertaken through tertiary education institutions, but existing governance structures and micro-management are constraining the sector’s contribution to the economy. The Taskforce recommends changes to current policies on student enrolment caps, funding for international PhD students, and student loan eligibility criteria.
26. A Goal is Not a Strategy

New Zealand Institute Discussion paper 2010/1, August 2010

Executive Summary

Economic prosperity is a worthwhile goal for New Zealand and Government has set a goal of matching Australia’s GDP per capita by 2025. The dominant approach to economic development in New Zealand since the mid-1980s has been economic liberalisation. Economic liberalisation comprises a set of ten standard prescriptions that all countries are encouraged to implement to achieve economic prosperity.

An alternative, termed the ‘diagnostic approach’ has emerged more recently. It involves identifying the binding constraints to growth and establishing policies to overcome those constraints. As the diagnostic approach “is a framework for figuring out what to do (and maybe what not to do) in different kinds of cases and different kinds of countries” (Rodrik, 2005, p.1) it does not necessarily contradict economic liberalisation; they can be used together. New Zealand had a relatively high GDP per capita prior to the early 1970s but the United Kingdom’s entry to the European Union led to a relative decline until around 1990. Despite strong doses of economic liberalisation, New Zealand’s GDP per capita remains lower than the Organisation for Economic Co-operation and Development (OECD) average and much lower than Australia’s.

The main driver of GDP per capita is labour productivity and New Zealand’s private economy labour productivity is 57% of Australia’s. Labour productivity is not the only important measure of economic prosperity though. For a small trading nation exports are very important too. New Zealand’s exports have grown much more slowly than the OECD average partly because global trade in commodities (where New Zealand exports are concentrated) has grown more slowly than trade in differentiated goods and services.

In recent years weakening trade performance has combined with imported private debt to erode the current account balance. Now New Zealand needs to improve labour productivity and grow exports enough to reduce the debt load and increase prosperity.

Lifting labour productivity depends on improving the drivers of labour productivity; entrepreneurship, innovation, skills and talent, investment, and natural resources. For some drivers New Zealand has made choices that differ from those made in other advanced economies and there is good reason to believe that those choices have eroded relative economic performance. New Zealand is fortunate that there is great potential for improving performance on the labour productivity drivers.

New Zealand’s most important sectors for exports are tourism, agriculture, and manufacturing. All three sectors have average or lower than average productivity so simply growing these activities without also substantially lifting productivity would not lift GDP per capita materially.

Denmark is one of the world’s wealthy countries. Denmark’s food and agriculture exports per capita are similar to New Zealand’s and Denmark’s agricultural productivity performance is similarly low. But Denmark’s differentiated goods and services exports are much higher and that difference explains Denmark’s high prosperity.

There are many opportunities in agriculture, natural resources, and tourism, and these should be pursued where competitive advantage and high value jobs are available. But information, communications and technology (ICT), and niche manufacturing, along with value-added and differentiated goods and services based on primary production, are where New Zealand should invest most aggressively.

New Zealand’s success at exporting differentiated goods and services has been limited by the obstacles of small domestic market size and distance from markets. Applying the diagnostic approach reveals internationalisation of businesses as a critical binding economic constraint. But over-reliance on economic liberalisation has led to New Zealand committing less effort than other small trading countries to overcome the internationalisation challenge. If the issue had been recognised sooner, and remedial action had followed, the country would be in a much stronger economic position now.

Examples of successful internationalising firms from New Zealand demonstrate that success is possible. Increased efforts to develop entrepreneurs, to train managers and others to become high-skilled workers, and to ensure adequate capital supply are all possible. Other small countries are becoming prosperous by exporting differentiated goods and services and New Zealand must find a way to join them or find another strategy for success.

A strategy is a reallocation of resources to achieve a valued goal. If the goal is important and the strategy is sound then the reallocation should be material; sufficient to change the outcome. A few tens of millions of dollars is not material. Competing small countries are committing hundreds of millions of dollars to efforts they regard as strategically important.

Our conclusion that supporting internationalisation success for differentiated exports should be the economic strategy priority should be tested and debated. If the conclusion survives that scrutiny then a material reallocation of resources should follow.

While internationalisation is the main opportunity, the overall economic strategy proposed is to:

· Focus economic development effort on high value export sectors selling differentiated products and services;

· Prioritise labour productivity effort to improve performance of these high value export sectors with growth potential;

· Reallocate resources from low productivity domestic activities into high productivity export activities and sectors;

· Focus on the internationalisation stage of the business development process and ensure New Zealand firms can overcome the size and distance barrier successfully;

· Continue to defend agriculture competitiveness to sustain export revenues and provide a sound platform for differentiated exports based on primary production;

· Apply sufficient resource.
27. Recent debate in the literature on the nature and value of innovation policy 
Ministry of Economic Development Discussion Paper, February 2011
Context
Why has innovation acquired such a central place in our society or, put differently, where precisely does the idea of innovation come from? To many, innovation is a relatively recent phenomenon and its study more recent. (In fact, innovation has always existed and the concept itself emerged centuries ago).  In recent times scholars such as Nelson and Winter contributed to the development of a branch of economics that examined how innovation enabled firms establish dominant positions and transformed industries. The role of government in forming innovation policy to stimulate economic growth emerged during and after WWII (when, for example DSIR was established in NZ).  More recently the OCED has promoted innovation policy as an aspect of economic development policy.[See for example Technical Change and Economic Policy (1980), OECD].  Many countries have made large public sector investments in both basic and applied research with the aim of enhancing their industrial competiveness. Business groups representing both new and traditional industries have also supported government funding of innovation policy activities ranging from technology support to skills development. 
National-specific and sector-specific policy issues

Comparative research across Europe has served to highlight the importance of national-specific and sector-specific policy issues (Lundvall & Borras). In the US, the McKinsey Global Institute has argued that top-down analysis has frequently failed to capture the fact that conditions that promote competiveness differ significantly between sectors and this has important implications for regulation and others policies. McKinsey research suggests, for example, that in IT and software services access to talented and skill is what tends to make the difference and that government subsidy including support for VC have failed to sustain competitiveness in this particular area (Manyika et al). 
In the 1990s Australia’s productivity growth exceeded the OECD average for the first time and delivered a decade of continuous productivity growth, the longest on record in Australia.  Research by the Australian Productivity Commission suggests that this was a predictable result of policy changes to enhance competition and ‘”to allow businesses greater flexibility to adapt (Parnham).” Their research showed that while multifactor productivity growth occurred across all sectors from 1988-1994, the outstanding performer from 1993-2000 was the wholesale sector where multifactor productivity growth averaged more than 5 percent p.a. Parnham suggests that this was at least partly due to Australian businesses’ smart use of information and communication technologies from abroad.
Some other research in Australia has highlighted potential challenges that may be less prevalent in some other counties, such as the relatively low level of collaboration between business and universities, business R&D which is below the OECD average, and a low and declining percentage of basic research (Dodgson).
In the UK, research by Harris et al suggest that universities make a minor direct contribution to innovation Conversely, in the US, Block and Keller have shown that a large share of leading innovations have direct come from universities  and university spinouts, much greater than from large firms. . 

The importance of diffusion and of general purpose technologies

A number of studies have examined why recent productivity growth in economies such as the US and in Australia have included very strong performance by the non-traded sectors such as retailing and wholesaling. For example, Hughes questions the policy focus on high-tech sectors and examines the importance of ICT as a general purpose technology as well as the “transformation” of existing firms in helping drive productivity growth.

Importance of lower level innovations to productivity growth

These ‘lower level’ innovations are defined by Bhide as including organisation and systems development, design and adaption. They can prove to be essential steps to gaining value from bigger breakthroughs. To succeed the regulatory environment is a enabling critical factor. Bhide suggests that the large productivity gains by US retailers not achieved elsewhere have been stimulated by IT innovations amongst other things, for which better business organisation and regulation have been vital to their uptake. 

“Since innovation is not a zero-sum game among nations, and high-level science and engineering are no more important than the ability to use them in mid and ground level innovations, The US should reverse policies that favour one over the other.” (Bhide) 

This perspective of the importance of innovation that is not directly reliant on R&D and scientific discovery is currently being highlighted in several jurisdictions as mentioned below. 

OECD definition and perspective

The OECD guidelines contained in the Oslo Manual, identify four types of innovation: product innovations, process innovations, organisational innovations and marketing innovations. 
The recent OECD Innovation Strategy states:

“If policies to promote innovation are to be effective, they need to reflect the ways in which innovation takes place today. To transform invention successfully into innovation requires a range of complementary activities, including organisational changes, firm-level training, testing, marketing and design. Science continues to be an essential ingredient of innovation, even though innovation now encompasses much more than R&D. Innovation also rarely occurs in isolation; it is a highly interactive and multidisciplinary process and increasingly involves collaboration by a growing and diverse network of stakeholders, institutions and users. Moreover, the emergence of new and important players has added to the complexity of the multifaceted international landscape of innovation.”
Australia

A recent academic review of innovation policy in Australia suggests that only 15 percent of “innovation active” businesses in Australia spend money on R&D (Dodgson). This study emphasises the value of collaboration between firms and universities and research institutions both domestically and internationally.

The UK and Ireland
“The very nature of innovation is having to be rethought. Most people in the west equate it with technological breakthroughs, embodied in revolutionary new products…But many of the most important innovations consist of incremental improvements to products and processes aimed at the middle or bottom of the income pyramid – look at Wal-mart’s exemplary supply system (Economist report on innovation in emerging markets, 15.4.10).”

“A new focus on service-sector innovation and the hidden innovation not captured by the traditional measures of patent filings and research-and-development expenditures has put the United Kingdom ahead of the curve (Straw).”

“The UK invests less in university research than the US. Yet university-based research is not a primary source of knowledge that can be applied directly for the purposes of innovation in the majority of the UK economy. Moreover, the fact that the UK does not invest in R&D at anywhere near the same level as the US and many Nordic countries also does not exclude the UK economy from benefiting from research conducted in these and other countries, so long as we have the systems and skills required to absorb it effectively. Indeed, the diffusion of technology and its incremental adaptation to new environments is frequently more important to economic growth than the initial invention (Harris et al).” Harris goes on to argue that R&D is only a small part of the business of creating value from ideas. A similar point is made by a recent review by FORFAS in Ireland who argue that “with an ongoing shift towards service industries, there is potential for a greater impact from marketing and organisational innovations at the firm level.”
Shifts in policy thinking stimulated by new areas of policy related research

The new insights being gained in New Zealand from research using micro-data (the longitudinal business database at statistics NZ) is also occurring abroad. A recent study in the UK examined what influences firms to export, do R&D and innovate and the links between them (Harris and Moffat). They found that only in the manufacturing sector, but not elsewhere, spending on R&D had a large impact on the probability of exporting. They suggest that innovation policy should use such insights.  
National statistical surveys of firms regard sources of innovative ideas and level of innovative activity are undertaken in Australia and in Europe in forms similar to that in New Zealand. Not surprisingly, they show that firms get most of their ideas from the markets in which they operate, including from offshore and suppliers (e..g. for process innovations) and customers (for product innovations), all of which also affects firms approach to R&D. A comparison of results between four European countries also found that firms with high levels of internationalisation are much more likely to undertake formal R&D (Griffith et al).
Econometric analysis of a R&D subsidy programme in Italy found that there were no significant increases in investment as a result of the programme but suggest the importance of examining possible spillover effects (Bronzini R & Lachini). Econometric research in France examines the relationship between R&D subsidies and firm-level productivity. The empirical analysis evaluates the productivity of firms involved in a European program of public R&D grants called Eureka. The findings suggest that the Eureka firms on average experience productivity gains towards the end of the 3-years grant period. However, the average increase in productivity hides substantial firm heterogeneity. Namely it hides that low productive firms gain more from an R&D subsidy than high productive firms (Sissoko).
The role of government

In the UK there is a fundamental reassessment of the value for money of government assistance to innovating firms. 

“The government discerns the outline of a new kind of industrial strategy…The old approach of favouring certain firms and sectors with public subsidies is unlikely to come back….The new thinking is that the most useful thing ministers can do for emerging sectors is to use the pull and prestige of high office itself.” (The Economist, 25.11.10, article on the Silicon Roundabout).

A first-principles reassessment is also being suggested by some UK academics, such as Harris:

‘We need a textured innovation policy that recognises one size does not fit all sectors. The recipe in the pharmaceuticals sector will not work for financial services or for public services. This leads to a requirement for us to gather sounder intelligence and analysis of the sources and contribution of innovation across different economic sectors. 

Innovation policy needs to be imaginative and encompass a wide range of interventions that are relevant to stimulating and supporting innovation. It would be useful to focus more on the multi-directional flows within and between science and technology, architects and developers, designers and producers, government and industry, management and engineering, universities and industry, and customers and suppliers (Harris).”
Teubal argues that there is a stronger case for government assistance to help firms innovate at an early stage in their growth.

“Companies differ in their capacities for innovation. Many low-technology firms with no engineering or scientific personnel are barely able to make technological innovations and depend on external sources of technology. Once the first engineer or scientist is in place, firms acquire some ability to explore external options and not only adopt but also start to adapt technologies. … Companies become less dependent upon external sources of innovation and increasingly able to make use of research as well as to do their own.

“An important goal of innovation support policy is to help companies pass through these developmental stages. This implies using different support measures at different stages… That often means using an intervention to initiate the process of learning and then leaving companies to draw the consequences via changed behaviour- another example of the ‘kick-starting role of the state.” (Teubal)

Gary Banks, chair of the Australian Government Productivity Commission, suggests that innovation policy interventions need to be on the basis of clear market-failure rationale:

“The evidence suggests that the keys to encouraging innovation are not government assistance, but rather competitive markets that provide strong incentives for firms to innovate, combined with a regulatory environment for doing business that readily allows them to do so (OECD 2007).

This is not to deny the case for some ‘reinforcing’ industry support for innovation based on clear market failures and, in particular, spillovers related to research activity”.
The Productivity Commission suggests that:
“The nature of innovation and our understanding of it is changing fast. In pursuit of a particular idea of innovation the 1980s policy framework sought to increase the supply and accelerate the commercialisation of research, scientific discovery and technological advances. Less attention was paid to improving the capacity of firms to apply the products of science and research, nor to understanding how boosting this capacity could better serve market and customer needs and secure productivity benefits for the Australian community. Commercialisation itself was generally understood to take place within a proprietary production chain largely closed to outsiders’.
In the UK, research into the role of firms that help service businesses needs for R&D (“soft companies) has also led to a questioning of the effectiveness of current policy.  It has been suggested by a policy research team at the University of Cambridge that “much of UK science and innovation policy making rests on three mistaken assumptions:

......that university research is the key source of technology and innovation.

University IP does have a role to play, but its effect on local and national economic development is modest in the short to medium term.
.......that VC funding is the primary financial resource for technology-based start-ups.

A high proportion of the East of England region’s most successful science and technology companies originated through a ‘soft’ start, either directly or via incubation in a soft company before spin-out. Venture capital was either not involved or came later. Soft start-ups, being controlled by their founders, also seem to survive longer as independent entities. The Government should devote at least as much attention as it gives to venture capital funds to encouraging the private and public sector customer R&D contracts on which the soft model depends
.......that co-funding collaborative research is the best way to support technology development

The failure to design the UK’s most important (by value) R&D project funding policy in a way that makes it attractive to SMEs is a major missed opportunity. Most successful soft companies regard collaborative R&D as irrelevant, even though it ought in principle to be able to help them overcome the challenges associated with trying to build value-creating IP positions to accelerate growth when clients own the IP generated during normal contract R&D business. Furthermore, for those SMEs that are tempted to use the collaborative grant mechanism, it pushes them in the direction of expensive, slow, pre-competitive, multi-partner research, often weak project management and divergent objectives, and away from the tight, customer-focused developments where they need to focus. private sector (Connell & Probert).”
Questions of additionality

The recent report of the Australian Productivity Commission that examined public financial support for business innovation raised significant questions as to the additionality of that support:

“While public spending to support business commercialisation is smaller than the support given at the earlier stages of the innovation process, business programs are increasingly oriented at commercialisation objectives. However, there are fewer clear-cut spillovers at this later stage, which weakens the rationale for programs directed to this end. There are also large potential private returns to commercialisation — failure to commercialise gives rivals the time to poach the pre-existing R&D knowledge. So public support risks financing some investments that would occur anyway.

The net payoff to the R&D [tax] concession could be substantially improved by maintaining access to the concession for small firms only.”

In addition, Banks has highlighted the difficulty in forming an objective view on additionality:

“Even as many people have come to accept that tariffs and other regulatory barriers to competition are not a good idea, they often do not recognise that other forms of support could be (almost) as problematic. It is of course unlikely that anyone would be properly informed about this by the potential recipients, or sometimes even by those government departments most closely involved. That indeed is the original rationale for the Commission’s existence. Understandably, it hasn’t won the organisation many plaudits for its reports over the years on industry assistance — whether for cars, broadcasting or pig-meat. There is a natural aversion to having the costs to others of one’s favourite support arrangements identified and aired in public!”

Level of government funding for R&D

The recent report of the Australian Productivity Commission has argued that there is not a clear-cut case for additional funding:

“Given that public spending on science and innovation is not in the ‘danger zone’, aggregate funding is best determined by a bottoms-up approach. This would involve judgment on a case-by-case basis in a budgetary context, supported by Australia’s existing institutional processes and structures. While this process usually works adequately, it needs to be informed by high quality evaluations as well as other detailed evidence. Current practices are poor in some evaluation areas”.
Quality of information on policy performance

A recent review of evaluations of innovation policies in Western Europe suggests that measurement of additionality is “still a rather novel topic.” (INNO-Appraisal).  A similar conclusion was reached by an academic critique of the ‘black box’ of innovation policy complexities:

Despite the importance attached to ‘strategic policy intelligence’ by innovation policy analysts, little empirical attention has been devoted to actual processes of policy learning. Much more empirical effort is needed to investigate actual, as opposed to idealised, processes of policy learning, and to better understand the roles experts, analysts and evaluators play in those processes vis a vis other actors. Sadly, much innovation policy analysis today, at least in Europe, is dependent on a very small empirical base, largely consisting of commissioned evaluation studies and template driven monitoring exercises. Such processes cannot form the empirical basis for sensible learning and prescription. We thus need to move towards substantial empirical policy histories akin to the innovation histories which provided most of our understanding of the innovation process” (Flanagan).
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28. The heterogeneous nature of the innovation process and implications for New Zealand

Ministry of Economic Development Discussion Paper, October 2010

‘Innovation greatly differs across sectors in terms of characteristics, sources, actors involved, the boundaries of the process, and the organization of innovative activities. A heterogeneous tradition of sectoral studies has clearly shown that sectors differ in terms of the knowledge base, the actors involved and their relationships, the relevant institutions, and that these dimensions clearly matter for understanding and explaining innovation differences between sectors.’   

Malerba (2005)

Pavitt (1994) set out to describe and explain sectoral patterns of technical change using data collected by Townsend et al. (1981), on the characteristics of about 2000 significant innovations in Britain between 1945 and 1979. 

Most technological knowledge turned out not to be “information” that is generally applicable and easily reproducible, but specific to firms and applications, cumulative in development and varied amongst sectors in source and direction. Innovating firms principally in electronics and chemicals are relatively big and they develop innovations over a wide range of specific product groups within their principal sector, but relatively few outside. Firms principally in mechanical and instrument engineering are relatively small and specialised, and they exist in symbiosis with large firms, in scale intensive sectors like metal manufacture and vehicles, who make a significant contribution to their own process technology. In textile firms, on the other hand, most process innovations come from suppliers.

These characteristics and variations were classified by Pavitt in a three part taxonomy based on firms: (1) supplier dominated; (2) production-intensive (divided into scale-intensive and specialised); (3) science based. These are distinguished by sources of technology, requirements of users, and possibilities for appropriation. He held that this approach has important implications for our understanding of the sources and directions of technical change, firms' diversification behaviour, the dynamic relationship between technology and industrial structure, and the formation of technological skills and advantages at the level of the firm, the region and the country.

Science-based sectors (such as pharmaceuticals and electronics) rely most on R&D undertaken in-house or by the tertiary sector and other researchers. New products and processes are developed with high levels of appropriability through IP protection. 

Scale- and production-intensive sectors (such as automotive manufacture) innovate through internal R&D and through technical improvements derived from innovation by equipment suppliers. Specialised production-intensive sectors with smaller firms (such as high-tech instruments and specialised machinery) innovate through customisation, with significant input from users and customers for product innovation. The technologies produced are often sold to other, larger firms.

Supplier-dominated sectors (such as textiles and agriculture) rely on sources of innovation external to the firm, with new technologies embodied in capital equipment and intermediate inputs. 

Keith Smith has contributed to thinking on the sources and nature of innovation in New Zealand in commissioned work for MED’s National Innovation System project, noting:

‘Innovation is pervasive across industries (that is, not confined to so-called “high-tech” activities), it is collaborative and therefore somewhat collective in character, it is cumulative over time, highly risky, and subject to occasional large, discontinuous shifts that disrupt industries and entire economies. Knowledge is an increasingly important input, and many “low tech” industries rest on the use of complex scientific knowledge bases. Most importantly innovation is systemic in character: innovation capabilities and performance are shaped by systems of industrial structures, institutional frameworks, regulatory structures, educational and capability development systems, and knowledge infrastructures. Against this background, innovation policy requires a system-wide policy approach focusing on the creation and use of knowledge, and on business development.’

‘For New Zealand, as for the other small advanced economies, these issues are exacerbated by size and by specialisation. Whether they like it or not, small economies are specialised economies, and so many of the apparently sector-neutral policies favoured within the OECD are often of doubtful relevance.’
In another survey, Smith notes that unwarranted policy attention has been focused on the science-based industries, neglecting the indirect users of scientific and technological advance in apparently ‘low-tech’ areas, and over-emphasising the importance of in-house R&D. Equally important are the non-R&D inputs to innovation: market research, training and skill development, application of new capital goods and intermediate inputs (importantly embodying technical progress) and knowledge drawn from patents and licenses, requiring:  

‘…a more complex view of innovation: one in which ideas concerning markets are a framework for new product concepts based on the recombination and creation of knowledge via a range of activities….[R&D should be seen as] a problem-solving activity rather than an initiating act of discovery.’ 

‘…growth is based not just on the creation of new sectors, but on the internal transformation of sectors which already exist; that is, on continuous technological upgrading.’
Sources
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Government has a role in the following five areas in respect to capital markets:

1. Providing policy settings (macroeconomic, property rights protections, enforcement of rules and regulations) that minimise our cost of capital in international markets.

2. Providing policy settings that ensure capital flows to its most valuable uses (through tax, trade and industry policy settings).

3. Providing regulatory settings that produce the best choices and outcomes for investors and issuers, and an environment that encourages capital markets and growth.

4. Promoting the development of New Zealand’s capital markets as a participant and innovator, where this is consistent with better management of Crown assets and activities and where it will improve choices for investors.

5. Addressing specific capital market failures where the benefits of government support, rule changes or other interventions are demonstrably greater than any costs of such actions.

If capital markets are to be an engine to drive increased productivity and growth, then we also need to improve businesses’ access to the capability and capital they need at each stage of their development. To do so, we recommend:

• 
improving the pipeline of entrepreneurial companies by building capability and scale around the commercialisation of government-funded research, further developing the venture capital market and ensuring that government assistance to firms is delivered through a commercial model where possible. 
	Objectives
	Recommendations

	Improve commercialisation

and start-up
	Consolidate the commercialisation activities of Crown research institutes (CRIs) and universities to create a critical mass of specialist expertise.
Incentives should be well aligned so that institutions seek to commercialise research through shared commercialisation services. 
Performance should be measured by both the extent of commercialisation activity and long-term value creation in companies.
Explore the scope for replacing some business assistance grants with investments of equity, convertible debt and other more commercial instruments delivered by a commercially focused organisation (such as the New Zealand Venture Investment Fund (NZVIF)).
Continue to support the venture capital market through the commercially focused NZVIF fund-of-funds model of government and private sector co-investment. This will require new capital commitments by government, alongside the private sector.
Encourage the NZVIF to look for innovative ways to attract further private sector investment, especially institutional funding.


A lack of capability and scale in commercialisation.

Government is the major funder of research and development ($912 million was spent in 2008 through a number of agencies) and supports the commercialisation of ideas through grants delivered by agencies such as New Zealand Trade and Enterprise (NZTE) and the Foundation for Research, Science and Technology (FRST). However, we see insufficient commercialisation of innovation, and too few of the resulting companies grow to become global players. In large part, we suspect this is due to insufficient capability. New Zealand lacks a critical mass of specialised capability to spot potential commercial applications of research findings and to embed research into marketable products. 

Government-funded research is scattered through eight universities and eight Crown Research Institutes (CRIs). While not all research has commercial applications, some does. We need to ensure there are the right incentives to commercialise, and then apply the best capability we can to that commercialisation process. This means building scale in capability, rather than scattering it across 16 institutions.

Consolidation of commercialisation activities need not require a single commercialisation office for all institutions – which could easily become isolated – but it does imply a pool of shared capability and funding that can be drawn on by research organisations with promising ideas. This pool should be large enough to provide the range of specialised skills needed for commercialisation, and must be well linked to commercialisation and research staff at each institution.
Researchers, commercialisation staff and institutions also need to be given the right incentives to maximise the value to New Zealand from research. There are multiple pathways through which research finds its way into application: by general dissemination through publication, contracting with firms, licensing patents and other forms of intellectual property, or by creating spin-off companies. The New Zealand Institute has argued that ‘performance measures and incentives do not provide sufficient encouragement to form businesses’. The performance of institutions and any shared commercialisation unit must be measured by long-term value creation. Finally, government has a number of agencies involved in supporting firms to grow. Again, building scale seems sensible.

We recommend government explore the scope for replacing some grants with investments of equity, convertible debt and other, more commercial instruments. We consider it important that the funding is delivered by a commercially focused institution (such as the NZVIF).

There are several ways to mobilise more capital for investment across the venture capital market:
· The development of local public–private partnerships to create scale in the institutional funds available for investment should be considered. Also, gatekeepers need to be developed who can provide the necessary expertise to guide institutional investors, utilising government and private sector assets.
· There is interest from a handful of international private equity fund-of-funds to establish a presence in New Zealand with a local investment partner. If New Zealand was able to attract an offshore fund-of-funds to invest alongside NZVIF (or a similarly structured fund-of-funds vehicle), this would add much needed funding to the venture capital sector. NZVIF and Investment New Zealand should collaborate in this area to identify potential opportunities.
· The development of innovative products to attract capital to the market should be considered. For example, the government currently holds a portfolio of promising high-growth companies, through the NZVIF venture capital funds (48 companies) and Seed Co-investment Fund (30 companies). Consideration should be given to opening up this portfolio to wider market investment (for example, by creating a listed investment product). A professionally managed fund product, with some limited underwrite, may be an effective way to attract new institutional capital into private markets.
· New investment products like the Halo Fund, which effectively gives experienced investors access to an index of start-up New Zealand companies, is a way to attract and build greater investor awareness and opportunities at the smaller end of the venture capital market.
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Overall assessment and recommendations 

In the past two decades New Zealand has undergone a far-reaching process of economic reform. A good macro-economic framework, well-functioning markets (including a flexible and responsive labour market) as well as a generally favourable business environment have created the necessary conditions for strong economic growth. However, expectations concerning New Zealand’s economic development have not been fully met so far. New Zealand still lags behind in terms of GDP per capita, and growth has been mainly driven by increased labour utilisation. The most important economic policy challenge is to sustainably raise income per capita by boosting productivity. In this context, the New Zealand government is considering the contribution that different structural policies could make to upgrade innovation capabilities throughout the economy.

This Review assesses the national innovation system of New Zealand, emphasizing the role of public research organisations and policies, with a view to identify in which respect and how it could be improved. 

Main strengths and weaknesses of New Zealand’s innovation system

An assessment of New Zealand’s innovation system should first acknowledge some of the country’s enduring specific features, notably its size, geographical position, topography and inherited economic specialisation. 

· A small domestic market limits the range of economic activities that can be undertaken on an economic scale and makes it difficult for firms to grow to large, or even medium size without a high proportion of export sales. At the same time New Zealand enjoys a potential advantage over larger countries in terms of networking amongst companies and individuals and in achieving cohesion in tackling economic and social issues.  

· Remoteness from major markets and knowledge centres poses great challenges in maintaining the international connectivity essential to innovation and economic growth. This has been only partly offset by reductions in the cost of marine transportation and the revolution in electronic communication. But geographical isolation is also a source of comparative advantage in some innovative activities, e.g. in the area of bio-security and management of natural resources. 

· Together, the geographical isolation and small size of so many of its businesses makes it difficult for New Zealand to move into rapidly growing areas, which are precisely those in which the scope and returns to innovation are likely to be greatest. 

· A large part of New Zealand consists of mountains and rugged terrain. While such terrain provides opportunities for tourism and the making of films it also poses challenges for internal land transportation and places potential obstacles in the way of economic and social interaction.

· A key feature of the New Zealand economy is the major role played by the exploitation of its natural resources through agriculture, forestry and fishing, but also more recently through tourism and the making of films. The historic importance of agriculture has resulted in this sector being a major focus of R&D activity. In contrast, R&D expenditure in the manufacturing sector, as well as innovation in services other than those serving primary production, have been traditionally weak.
Main strengths:
· Some of the framework conditions for innovation are very good. New Zealand offers a unique physical environment for work and living in an open society which engenders trust. Cultural values and social practices translate into a high demand of environment-friendly innovations by a resourceful, well trained, English-speaking and entrepreneurial population which recognises diversity as a source of creativity. Labour and product markets are generally well well-functioning. 

· Government is aware of the importance of science and technology in escaping the “low productivity trap” and social acceptance of science and technology in and outside the workplace is high. 

· A predictable policy environment and a competent public administration taking a rigorous approach to the rationale for government intervention. This reduces the risk of government failures and uncertainties for firms, as well as creating a solid ground for public-private partnerships. 

· Accumulated skills and institutional capabilities in public research organisations. Crown Research Institutes and research universities have developed, over time, world class competencies in many areas; especially but not exclusively in agricultural and health research. They have been quite responsive to the new opportunities provided by biotechnology and ICT. One should recognise that CRIs and universities need to continue to play a more important role in applied research than is the case in many other advanced countries, since New Zealand lacks large firms in R&D–intensive sectors and must find other ways of sustaining an adequate stock of knowledge. 

· Competitive natural-based primary sectors. Their demand for specialised goods services and software create opportunities for high-technology/value added businesses. 

· Pockets of excellence in fast growing knowledge-based industries, notably biotechnology, ICT and creative industries.
Main weaknesses:
· Shortcomings in the physical and virtual infrastructure. Bottlenecks in internal land transportation, including within a major conurbation such as Auckland, and vulnerability of energy supply are dark spots in an otherwise relatively good overall business environment. The relatively (e.g. compared to Australia) limited availability of broadband internet access at reasonable cost is a significant deterrent to the development of creative industries, the economy-wide diffusion of new technologies and the efficient networking of geographically dispersed research and innovation activities.

· Lack of investment in business R&D. The relatively low proportion of GDP accounted for by business enterprise R&D (around one third of the OECD average) reflects to a large extent the country’s industrial structure, which is dominated by small firms and resource-based industry sectors. However, it is also due to a lack of external funding at different stages of business innovation processes, barriers to business growth in knowledge-intensive industries, and the lack of incentives and capabilities to innovate in traditional sectors.   

· Barriers to business growth. Too many small businesses fail to realise their growth potential. The preference of many entrepreneurs for lifestyle business is one factor, as are also the cost and difficulty involved in accessing distant international markets early on. But there are other barriers on which government policy could more easily act, such as those related to capital market failures, tax disincentives to offshore expansion, high cost of acquiring and defending intellectual property, and defective public support to innovation-related investment, including tax treatment of R&D.

· Shortcomings in the process of technology diffusion and adoption, concerning both generic technologies, such as biotechnology and ICT, and more specialised inputs and know how. The technological infrastructure, notably CRIs, universities and polytechnics, is actively undertaking industry-relevant applied research, but there is some mismatch between the supply and demand of complementary technical services, training, and advice which help SMEs to both articulate and satisfy their needs.   

· Obstacles to foreign investment. The lack of domestic medium to large firms is a key impediment to the efficient commercialisation of research results and innovation in some areas, particularly health-related research. In addition to broadly improving the international connectivity of the innovation system, investment by large foreign firms could fill such gap. But New Zealand’s business environment, including taxation of international activities, is not currently sufficiently attractive to foreign investors, given the size and remoteness of the country. In addition, inter-departmental coordination failures, e.g. between innovation and health policy, may have, at times, aggravated the problem. 

· A fragmented system of government support to R&D and innovation, combined with a lack of cohesiveness across a full-range of innovation-related policies. This reflects some defects in the policy governance of the innovation system and translates into e.g. wasteful duplication of efforts, sub-optimal scale of many support programmes, and a somewhat unbalanced allocation of public resources to fundamental versus applied research, targeted versus horizontal support, and traditional versus new sectors. 

· Inappropriate incentives faced by public sector research organisations (PROs). Competitive funding of CRIs and universities (PBRF) has undoubtedly encouraged PROs to enhance research quality and relevance. However, such an approach, if pushed too far for too long, might have drawbacks with regard to building long term capabilities, financing research infrastructure, transferring research results to business and offering internationally competitive wages to research leaders and staff. 

· Excessive reliance on a few policy principles – the “automatic steering syndrome”. New Zealand government and public administration show motivation and skills in learning from international best practices and determination in submitting public policy design to strict discipline, according to a few solid economic principles. However, this appears to have been done to the detriment of some pragmatism in ensuring efficacy in implementation, and to have weakened the role of evaluation in policy monitoring and formulation and of cooperation in policy implementation. One example is the application of the customer-contractor principle to public funding R&D, which might have overlooked in some cases the fact that the contractor (CRIs, business) might be better placed than the customer (Government) to say what societal, business or even government needs might be, and that the capabilities needed to satisfy the customer can only be built up over a period of time and in expectation of a regular flow of future work. 

Challenges and opportunities

Without cure, and given current and prospective global trends, the current weaknesses of New Zealand’s innovation system could produce the following undesirable medium to long term consequences: 

· New Zealand would fail to return its GDP per capita income to the top half of the OECD. Lagging GDP per capita and relatively low levels and growth of productivity would persist. 

· New Zealand would be marginalized as a location for internationally mobile investment in innovation.

· Relative returns on investment in innovation would decrease, making domestic and foreign business sector’s investment shift even more towards non-tradable goods and services.   

· The outflow of highly qualified staff and entrepreneurs would accelerate.

· The accumulated intellectual capital and other skills of public research organisations would deteriorate, with decreasing prospects of revitalisation through inflows of new talents. 

Such risks seem to be well acknowledged by many stakeholders in the New Zealand innovation system, and the government has recently taken initiatives to address some of the weaknesses described above, especially regarding the funding of CRIs but there is still debate on what should be a more comprehensive policy answer. This debate is about how best to build on strengths and overcome weaknesses in order to exploit new opportunities. It should recognize that the latter include particularly: 

· Greater exploitation of value-adding innovation in the primary and associated sectors. 

· Continued and more extensive exploitation of the opportunities for innovation raising productivity and growth in new economy sectors.

· More efficient exploitation of New Zealand’s environmental advantage.

· Improvement of international connectivity and access to global innovation networks.   

Strategic tasks and guiding principles

The overriding objective of New Zealand innovation policy should be to strengthen the basis for sustainable long-term growth by fostering market-pulled innovation throughout the economy, focusing basic and mission-oriented research in areas where both critical mass and excellence can be achieved, and creating solid platforms where all types of research could interact in addressing well defined priority socio-economic needs. This involves three main interrelated strategic tasks:

· Make the business environment more supportive of R&D and innovation, through both the improvement of key framework conditions and appropriate specific incentives. 

· Reinforcing the public research system’s capacity to contribute to innovation and human resource development, notably through improved steering and financing mechanisms.

· Reinforcing the domestic and international networks and other institutional frameworks which ensure that the flows of knowledge among key actors of the innovation system contribute effectively to increase value added in traditional sectors, and to the development of high value added new industries and services. 

In accomplishing these tasks policy should be subjected to some key guiding principles:

· A broad approach to innovation. Innovation policy should avoid an “R&D and high-tech myopia.” This means in particular that policy should recognise the importance of “soft” innovation (e.g. as GIF rightly did for design) and should not neglect natural resource based sectors which offer considerable scope for the application of advanced science and technology.   

· A systemic approach to innovation promotion. Innovation processes are not linear, being both science-pushed and market-pulled with complex feedback loops. Therefore, a broad range of policies impact on their dynamics and efficiency. These different policies need to be made coherent according to a clear overarching strategy.

· A well balanced policy mix reflecting the need to cope with market as well as systemic failures. Market failures will generally justify some form of financial support, grants or tax incentives. Coping with systemic failures, which for example impair optimal transactions between public and private research, will often require institutional building, such as technology licensing offices in universities or public-private partnerships.     

· Market-friendly “clever” targeting. “Picking the winners” is not an option, but a pure bottom-up definition of policy objectives is not either, especially in small countries which must make the best use of limited resources. Some degree of top-down prioritisation, in consultation with research performers and research end-users, is needed to ensure some concentration of resources in areas where national capabilities can match opportunities for innovations that help achieve priority socio-economic goals. 

· Advanced governance principles. A clear distinction should be made between policy formulation and policy implementation, and the latter should be accomplished using the right mix of a range of proven instruments: co-ordination, competition (e.g. competitive funding), co-operation (e.g. joint research projects); performance-based steering mechanisms (e.g. performance contracts, funding criteria).
Recommendations

Improving framework conditions for innovation

New Zealand’s business environment and framework conditions for innovation need to be excellent. Currently they are only rather good. Merely matching average OECD country conditions and incentives will not be sufficient to overcome the combined disadvantages of small size and remoteness from big international markets. New Zealand needs a business environment that encourages firms to innovate, grow and to become international through trade, investment and linking up to international sources of knowledge at an early stage. Improving this environment involves:

· Adopting a comprehensive strategy towards easing the barriers to entrepreneurship and growth of small high-tech / high value added businesses, taking into account their need to move into international markets at a very early stage in their development. Such a strategy would address, among others, issues related to capital markets and taxation.

· Continuing to improve the supply of seed and venture capital in New Zealand. While the Venture Capital Investment Fund (VIF) and Seed Co-investment Fund are useful initiatives there is scope for improving their operation.

· Addressing the problem of skill shortages which otherwise seems likely to get worse in the future. Encourage students to take up science and technology. Match government support for the teaching of individual students, both in universities and polytechnics, more closely with the costs of providing particular courses. Foster a closer integration of education, immigration, and labour market policies with innovation policy.

· Improving the availability of broadband internet access at appropriate cost and variety. This would provide opportunities for productivity gains in businesses across the board but particularly in sectors such as the digital creative arts.

· Increasing efforts to upgrade New Zealand’s physical infrastructure, particularly land transport and electricity.

· Taking measures to eliminate disincentives to inward and outward foreign investment. 

· Encouraging and assisting entrepreneurship should be encouraged and assisted. Some negative community perceptions about entrepreneurs should be addressed and technology successes should be more celebrated.

Improving the governance of the innovation system

Overall governance and priority setting

The Growth and Innovation Framework (GIF) has provided focus for New Zealand’s efforts to grow firms whose competitive niche rests on technological innovation. The GIF was based on a good consultation process with key stakeholders. While it is still too soon to assess the GIF’s achievements, there are indications that it does not satisfy all expectations regarding its value as a comprehensive national innovation strategy and its impact on targeted sectors. Government should therefore:

· Produce a clear statement of national policy towards innovation, science and technology, which recognises the wide range of government policies which affect innovation, and serves to foster coherence and co-operation between the various departments and agencies involved. 

· Consider extending the GIF support into other important areas of the economy and science and technology in order to: strike a balance between supporting traditional and “new economy” sectors; better exploit potential strengths notably in niche markets where there is a substantial domestic customer base (e.g. boat-building); and better exploit commercially all (hot-spots of) scientific research where New Zealand has world-class capability. 

· Support this re-balancing by modest increases in government support for basic and applied research and in support for commercial innovation activities. Avoid sudden large increases in funds for science, technology and innovation both on grounds of fiscal prudence and limited capabilities to use these resources efficiently in the short term.

· Consider increasing funding for basic research, particularly multi-disciplinary research with a practical objective and research which contributes simultaneously to scientific and useful technological knowledge (basic technology). This would require encouraging the funding bodies to take a more strategic approach (compared to a process of academic peer review) to the selection of the relevant projects.
Steering and funding Public Research Organisations (PROs)

In recent years funding of public research organisations has strongly relied on the contestability principle. While this approach has substantial merits, an over-reliance on competitive bidding processes can have unintended consequences and negatively affect the career development and retention of human resources for science and technology and inhibit the development of enduring relationships with end-users. It is necessary to provide stable conditions in order to maintain long-term research capabilities which are vital for New Zealand’s future economic and social needs.

· Crown Research Institutes (CRIs) should be provided with an element of core funding of, say one-third or a half of their total budget. An increased allocation of core funding, based on five to seven year agreements with the Government, would recognize the public good activities which CRIs undertake. An initiative which would be a step in the right direction was recently announced by the New Zealand government.
 

· Along with the introduction of more core and/or long-term funding, provide the CRIs with a proper system of mission statements, objectives and performance indicators agreed between the institutes and the government. These performance indicators should be primarily based on the impact of their research, commercialisation successes and technology transfer activities.

· Use them as the basis for regular evaluations of the CRIs’ performance, say every five years. These would be separate but draw on evaluations of individual research programmes in which the CRI concerned was involved. The Crown Company Monitoring Advisory Unit (CCMAU) would have a major role in all of these evaluations but at least some of the individual CRI evaluations should be put out to tender.

· Establish a process for revising or updating the CRIs’ mission statements, objectives and performance indicators in the light of changing circumstances and/or the results of evaluation.

· Reconsider the dividend policy in order to allow some retention of profits while giving the government, as owner, a modest return on investment.

· Allow the CRIs to keep the proceeds from the exploitation of their research and technological expertise in order to reward their efforts to focus on New Zealand’s economic and social needs and to address the concerns of commercial firms and other organisations. In addition, provide appropriate training for CRI staff in order to increase their capability to deal with commercial end-users.

· Use licensing to commercial firms as the default route to exploitation. CRIs should not try to create new businesses when New Zealand based firms, capable of exploiting the technology concerned, already exist.

· The Performance-Based Research Fund (PBRF) is a good initiative to raise the quality of university research although it is too early to assess its full impact. However, it is already clear that there is a need for the PBRF to take better account of research impact, commercialisation of research and interaction with industry and users of research.

· Support efforts by universities to commercialise research results, even when this is done through separate entities.

· Improve the mode of financing of research infrastructures in academic institutions, notably regarding the treatment of depreciation on large equipment.

· Keep the level of academic salaries under close review. There is a risk that the relatively low level of academic salaries leads to an accelerated brain-drain which could undermine New Zealand’s capabilities in both science and applied research.

· Consider, as a medium or long-term target, consolidating the public research sector. There may be currently too many individual PROs (universities and CRIs) on too many different sites. In the short term, use all opportunities provided by modern communication technology to realise greater economies of scale and scope through virtual networks.

· Adopt a more systematic approach to ex ante appraisal, monitoring and ex-post evaluation of researchers, research institutions and public policy programmes. While some aspects of evaluation are well developed and even continuously improved, e.g. the PBRF, others are not. In particular, the evaluation of institutions and programmes – currently some of them are close to a self-assessment – could be improved, including through a stronger involvement of international experts. As in almost all OECD countries the evaluation of portfolios of programmes and policy instruments remains a challenge.
Improving the efficiency of competitive research funding

Given the weight of competitive funding in public funding of research, the relevant funding agencies and their programmes play a key role in the innovation system. There is a reasonable variety of such agencies and a well developed portfolio of instruments covering a wide spectre of needs: non-targeted support to quality research, research in specific fields (e.g. health research), research consortia, centres of excellence, etc. However, at the programme level the division of labour between agencies appears to be less clear-cut. There seems to be a tendency for each agency to try to provide its own solution to the same problem. This contributes to a multiplication of partly overlapping, sometimes under-funded programmes. In addition there is room for fine tuning the operations of some of them.

· The Foundation for Research, Science and Technology (FRST) (a well-managed organisation with a good track record) reports to the Minister of Research, Science and Technology, and, plays a dominant role in funding strategic research with identifiable end-users. However, FRST could benefit from streamlining its portfolio of programmes, a number of which are clearly under-funded such as the Technology for Business Growth (TBG). Application processes need to be streamlined and decision making times shortened.

· The New Economy Research Fund (NERF), managed by FRST, is basically a sound programme that could be expanded. However, in doing so, some issues need to be addressed: a) Low industry participation rates suggest that eligibility and access requirements for industry may have to be changed; b) the issue of depreciation; c) the apparent financing gap in commercialising successful NERF outcomes.

· Research Consortia, also managed by FRST, is a sound programme to promote research public/private partnerships (P/PPs). However, it has so far failed to reveal potential for P/PPs outside agriculture-related research. This might be partly due to its design. Some adjustment should be considered: one approach could be to lower eligibility thresholds and accept smaller consortia for an initial period of three years; if successful, these consortia could be offered an extension of funding.

· The Marsden Fund, administered by the Royal Society of New Zealand, plays a key role in supporting excellent blue sky research which is important in ensuring that New Zealand does not miss unexpected opportunities. The Marsden Fund warrants being larger since this would increase the probability of successful, high-impact research yielding a big pay-off for the society. An increase in budget should be accompanied by greater efforts to improve community understanding of the importance of fundamental research, in co-operation with the universities.

· The Centres of Research Excellence (CoREs), which are managed by the Tertiary Education Commission (TEC), aim to reward the best research groups. Given the nature of some of the CoREs, they might have been better structured as Research Consortia. More generally, the differentiation between CoREs and Research Consortia needs to be made clearer. If this fails, a single programme with some features of both schemes might be more appropriate in a small country like New Zealand.

· Partnerships for Excellence (PfX) is another recent initiative by TEC which aims to increase private sector investment in tertiary education and foster better links between higher education and business. A broad range of expenditures are eligible for PfX support, from investment in building, to scholarships and chairs. Given this broad range, there is a risk that PfX will overlap with other programmes, notably CoREs, which are also administered by TEC, as well as the Research Consortia programme managed by FRST. At minimum, a closer co-ordination in the administration of these programmes is needed to reduce overlaps and create synergies.
Promoting innovation in the business sector

While improving framework conditions for innovation (see above) is necessary, more specific government support is also warranted. Part of this support is channelled through public research organisations (see recommendations above on how PROs could improve their services for business innovation). Like other OECD countries, New Zealand also has a variety of programmes aimed at correcting market failures which especially affect small, innovative firms. These programmes are mostly managed by MED but some other ministries, especially MoRST, are also active in this field. A challenge is to meet the needs of a heterogeneous population of firms through a reasonably differentiated, but not too costly and cumbersome set of policies. Another challenge is to reach firms which are not yet very innovative and have difficulties in articulating their needs. As with all other OECD countries, New Zealand has only partly succeeded in meeting these challenges. 

· Improve the policy mix. There are currently too many small innovation support programmes with too great a variety of objectives and rules. Fewer and better funded programmes should improve the average quality of supported projects and make for a more even spread of support funding over time. It would also lead to savings in administration and compliance costs.

· Consider the introduction of an R&D tax incentive, drawing on international good practice. The current system of financial public support for R&D and innovation is entirely based on grants. According to international experience, tax incentives for R&D (if well designed) can induce additional privately financed R&D effort. They can also send a powerful signal that reaches deep into the system, including SMEs with no formal R&D activities as well as R&D intensive multinational companies. In New Zealand the introduction of a tax incentive for R&D would offer an opportunity to rationalise the entire system of public support for R&D.

· Adapt the policy mix accordingly. The introduction of an R&D tax incentive would allow the phasing out of the present multiplicity of small R&D grants and make way for the introduction of a more focused system of larger grants concentrated on a more limited number of highly deserving cases. This should serve to improve the cost-effectiveness of grant support for R&D.

· Improve co-ordination among delivering agencies. The rationalisation of grant-based support to innovation should also help to improve co-ordination between the different ministries involved, especially between MoRST and MED. Both ministries should remain closely involved, with MED playing the leading role in supporting near-market innovation activities, and MoRST in more pre-competitive research but also in promoting feedback from commercial innovation to basic research.

· New Zealand Trade and Enterprise (NZTE) programmes should be reinforced as they provide much needed support for business innovation through helping small firms access technical services, training, advice and export markets. Again, a major issue is that the grants are often too small to have a significant impact and many programmes are under-funded (for example, the Market Development Assistance Scheme was subscribed within six weeks).

· Promote more vigorously clustered development and support incubators. Some institutions magnify the efficiency of public support to innovation. They have a particularly important role to play in a country which has relatively few large enterprises. For example, incubators help to translate entrepreneurship into commercial enterprise, and clusters help firms to overcome the disadvantages of small size through cooperation and to establish working links to knowledge institutions. NZTE manages programmes to support cluster development and incubators, but they are small. They should be beefed up or complemented by other initiatives.

Summary table. New Zealand’s strengths, weaknesses, opportunities and threats
	Strengths 
	Opportunities

	· Resourceful and entrepreneurial population 

· Unique physical environment for work, living, sports, and tourism

· Well-functioning product and labour markets

· Strong presence in primary sectors such as agriculture, forestry and fishing and some strength in related industries and services

· A sound education system and a reasonably high level of innovation

· Relatively strong university and public sector research institutions

· Awareness of the importance of science and technology in meeting socio-economic goals, including ecological objectives

· Strength in green biotechnology and health research and high demand for environmentally friendly applications

· Pockets of excellence in fast growing industries such as ICT and creative industries as well as in underlying sciences

· An open society which engenders trust, and a frank and open policy environment

· A society that recognises cultural diversity as a source of innovation
	· Greater exploitation of value-added innovation in the primary and associated sectors

· Continued exploitation of the opportunities for innovation raising productivity and growth in new economy sectors

· Use of New Zealand’s strengths in science and technology in traditional industrial sectors and value-added services, e.g. application of ICT in a range of different sectors

· More efficient exploitation of New Zealand’s environmental advantages

· Improvement of international connectivity and access to knowledge of international markets, e.g. by improved use of ICT, leveraging the New Zealand diaspora and using the knowledge of immigrants about their home countries



	Weaknesses
	Threats

	· Lagging GDP per capita and relatively low levels and growth of productivity by OECD standards

· Small national market with a preponderance of small enterprises

· Relative isolation from world markets and the processes of globalisation

· Shortcomings in the physical and virtual infrastructure (broadband, energy, transport)

· Lack of investment in business R&D associated with a lack of external funding for business R&D and innovation

· Fragmented system of government support for R&D and innovation combined with a lack of cohesiveness across the full range of innovation related policies

· Inappropriate incentives faced by public sector research institutions in respect to building long-term capabilities, financing research infrastructure, and transferring research results to business

· Shortcomings in the process of technology diffusion

· Barriers to growth for firms, including a preference of many entrepreneurs for lifestyle businesses
	· Relatively weak productivity performance holding back living standards

· Marginalisation of New Zealand as a location for internationally mobile investment and innovation

· Deterioration in the long-term capabilities of public research institutions, including through failure to pay internationally competitive salaries for professors and scientists

· Accelerated outflow of highly qualified staff and entrepreneurs




31. New Zealand Superannuation Fund - Investment policy:  Recent shift towards opportunities in expansion finance
NZSF Guardians   http://www.nzsuperfund.co.nz/index.asp?PageID=2145876641
New Zealand investments
In May 2009 NZFS received a direction from the Minister of Finance which stated: 

“It is the Government's expectation, in relation to the Fund's performance, that opportunities that would enable the Guardians to increase the allocation of New Zealand assets in the Fund should be appropriately identified and considered by the Guardians. 

Early in June 2009 NZFS responded to the Minister, indicating that it would:

"...investigate whether we can establish new management arrangements in selected areas, including small-to-medium sized infrastructure opportunities and the provision of recapitalisation and expansion capital facilities for NZ companies. We may, subject to suitable opportunities arising, explore rural and land-based investment, investments within State Owned Enterprises, and larger infrastructure opportunities." 

Expansion Capital

The Expansion Capital Strategy reflects the Guardians' view that there is a significant pool of smaller high-growth companies in New Zealand that are constrained by a shortage of long-term equity and a lack of access to skilled investment management.   

The Strategy is consistent with the Guardians' global private equity strategy and with our response to the Ministerial Directive on investment in New Zealand.

The New Zealand Superannuation Fund has a strategic allocation to private equity with a range of 0-10% and a target weighting of 5% of the Fund. It is currently invested to about 1.1% or about $150 million. Of that private equity allocation, 5-10% is targeted for New Zealand private equity. 

What sort of companies are the Guardians looking for?

· Enterprise value of $15-50 million  

· Clear and credible high-growth plan typically >20% compound annual revenue growth 

· Investments will primarily support expansion through strategic acquisition, technology upgrades, or market expansion 

· Defensible Intellectual Property, ongoing profitability growth and positive cash flow  

· Opportunity to add operational value  

· Sound governance 

· Genuine investment liquidity opportunities over a three-to-seven-year timeframe through Initial Public Offering, trade sale or recapitalisation
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The Guardians’ typical business model is to access investments by alignment of the Guardians’ interests with those of skilled investment managers. Accordingly, the Guardians wish to appoint managers to execute the NZ expansion capital strategy and are seeking proposals from management groups with a relevant investment focus, appropriate skills and investment track record, and with interests that are aligned with the Guardians. Managers must meet a range of evaluation and selection criteria, in common with all managers of the Fund’s money.
32. Improving translation of publicly funded research for economic benefit 

Office of the Prime Minister’s Science Advisory Committee,  Summary of the workshop on 14 September 2009  http://www.pmcsa.org.nz/wp-content/uploads/2009/10/Report-from-14-Sept-workshop-29-Oct-09.pdf
Summary:
· Across a range of measures, New Zealand’s innovation performance lags behind that of OECD countries of similar size.
· The OECD has recently commented on the low uptake of publicly funded research by the private sector in New Zealand. The reasons for this are multiple, but may fundamentally reflect our low national recognition of the role of R&D and our relative lack of knowledge-intensive industry. 
· This workshop focused on increasing the contribution of public-sector research to national economic performance while identifying some other barriers to private sector uptake of R&D. 
· Government can increase research uptake into the private sector by altering the settings of the public science funding system, by establishing programmes to assist technology transfer, and by incentivising businesses to increase expenditure on R&D. 
· Staff in public research institutes should be incentivised to engage with the commercialisation of their work. In universities, this may require adjustment of the PBRF process to remove perceived career disincentives for academics who engage with the private sector. In CRIs, measures by which staff can benefit from the exploitation of their inventions should be put in place. Schemes to encourage interchange of staff between the public and private sectors, for example funding to ‘buy out’ time from teaching, would be of great value. 
· Technology transfer is a diffuse and underdeveloped skill in New Zealand. Consideration should be given to developing a ‘hub and spoke’ model of technology transfer expertise centred on national centres of technology transfer excellence. 
· Few of New Zealand’s many SMEs access the infrastructure of the public research sector, and initiatives are required to facilitate such access, as cost and understanding are real barriers. 
· A balance of non-discretionary and discretionary business support of R&D is required. Business investment in R&D and use of R&D would be considerably enhanced by the development of a non-discretionary assistance package. 
· There needs to be greater clarity and transparency in relation to discretionary business support programmes. 
33. Drivers of firm location and industry sector success in the Auckland region 
A report prepared by Ascari Partners Ltd, Strateg.Ease and PriceWaterhouse Coopers for the Government Urban and Economic Development Office, Version 10, 30 April 2009

Evidence from international studies suggests that large, outward-facing global cities are playing an increasingly important role in driving economic development. The Government’s Economic Transformation Agenda highlights the importance of Auckland’s productivity and growth in the performance of the wider New Zealand economy. Transformed, Auckland will be a knowledge-based economy that is the home of globally competitive firms in successful industries. 

This research, carried out by Ascari in conjunction with Price Waterhouse Coopers and Strateg.Ease, explores the drivers of firm location and industry success in the Auckland region. Commissioned by the Government Urban and Economic Development Office (GUEDO) as part of its research programme, the study seeks to understand six questions faced by firms and industry leaders in the Auckland region:
1.
What location-related factors lead to the establishment, growth, and continued success of industry sectors?
2.
What factors are responsible for the failure of firms within the industry sector?
3.
What sources of positive and negative factors impact on firms’ location decisions?
4.
What roles do skills availability, research centres, universities, and other educational institutions play in industry development?
5.
What factors are important for public policy, and what hypotheses can be formed for future quantitative analyses?
6.
What specific actions, if any, are required to improve agglomeration benefits?
Hypotheses
The results of the research offer the following hypotheses about firm location, industry success, and firm success:

About firm location…
· There are few special qualities about Auckland except that it is the largest city in New Zealand, and firms have access to the benefits associated with that fact – including the largest market for most sectors in New Zealand, the largest pool of skilled, unskilled, and casual labour in New Zealand, and better access to international destinations (and people) than any other part of New Zealand.
· Auckland is a good place for SMEs to grow and do business in (particularly non-exporters), but it is not a prime location for large firms (particularly for exporters) to do business (in terms of access to global markets and access to a large pool of skilled labour).
· Auckland (and New Zealand) is still a good place for firms to undertake product development activities, including R&D, but it is not a good place to do the actual manufacturing of the product, particularly in product areas that have strong price competition from imports.

About industry success…

· Growth within New Zealand industries is largely driven by the growth and success of a small number of firms (mainly large firms) that have been successful in capturing global markets – rather than an overall growth in all or most firms within the industry.

· Industry growth is driven by the growth of successful firms within the industry, but the success of firms can also put the industry in a vulnerable position – particularly if they are bought out by larger foreign-owned firms and the intellectual property and major operations are shifted offshore.
· Government sector development policies and strong demand (international and domestic) can increase the number of firms in the industry, but not the actual success of the industry itself. Industry success is dependent on the ability of many firms within the industry to grow and succeed, and to sustain that growth.

About firm success…
· Successful firms have good access to capital and resources, strong leadership, and are responsive to changes due to customer demand and the wider business environment.

· Medium and larger sized firms have better ability to grow and succeed than small firms, including successfully entering foreign markets.

· Access to capital and owners’ attitudes to growth, including lack of interest in growing the business, particularly if owners have achieved a satisfactory level of success, are important barriers that inhibit SMEs’ growth into larger and more successful firms.

Implications for public policy
The research revealed that the primary benefit that firms derive from being located in Auckland is that within New Zealand, it is the city with the largest critical mass. Simply because it is the largest city in New Zealand, firms have direct access to the largest pool of customers (for most sectors) and skilled labour. Firms also find it easier to attract skilled foreign labour to a large city such as Auckland, compared with other parts of New Zealand.

The key implication of this finding for government policy is that the Government should focus on developing Auckland into an attractive city for people (both within New Zealand and other parts of the world) to want to live and work in. This will help to build a larger population, including of skilled labour, which would serve to increase critical mass further. For example, many firms suggested that a key starting point for government is to “fix” Auckland’s traffic congestion problem.

Conclusion:
The question of what makes cities or urban regions ‘successful’ is a difficult one. The Auckland region is an aggregation of industries, and the economic performance of the region is determined by the competitiveness of those industries. Unlike many other urban regions, Auckland’s industries are made up of mainly small and medium sized firms, which, in turn, are affected by the factors mentioned above. What the results of this research confirm is that competitiveness of cities or regions is not just about firm success and location, but also about successful industries. It is equally clear that cities matter. In New Zealand, Auckland matters.
34. Alignment – Some lessons from UK and Finland, 

Ministry of Economic Development Presentation by Michael Bird, 2009

Some common key issues in maximizing innovation: globalization, priorities, consensus, fragmentation, the right role for government?

United Kingdom: 

Technology Strategy Board (2004) – non-departmental public body for innovation policies etc. – major leadership role

Key issue of knowledge transfer; special support for early stage high tech companies

Funding simplification – key theme

Finland:

Technopolis – managing tech parks concept

“Born Global” programme – support for highly innovative high potential ventures

General – on NZ:

Resources and efforts for promoting innovation spread too thinly in the past (similar evidence in NZ)

Two key strands of work:

· Selecting areas of focus within the New Zealand economy

· Development of mechanisms for consistent and coordinated implementation of government programmes around areas of focus

Cabinet paper proposes 6 areas of focus:

· Pastoral systems

· Environmental solutions

· Advanced food and derivatives, and advanced biotechnology

· Health solutions

· Smart materials

· Digital content and tools

Looking to break down into three parts:

· What can be done within the current system and institutions (e.g. letters of expectations, statements of intent, output plans, trilateral process)

· Do programmes need to be rationalised and mechanisms put in place to better support business through the system

· What is the best configuration of institutions across the innovation system to achieve this and what changes might be necessary (if any).
35. Economic geography, globalisation and New Zealand’s productivity paradox 
P. McCann, New Zealand Economic Papers, Vol. 43, Number 3, December 2009 

The World Bank Development Report 2009
 (‘Reshaping Economic Geography’) focuses on the spatial aspects of growth and development, and is an excellent review of relevant research. The following quotations and tables provide some background to the concerns and analytic approaches set out in the McCann paper.

The importance of economies of scale is increasingly recognised in theories of trade and development, and in evidence relating to spatial concentration and productivity levels:

‘Technological progress and globalization have increased market potential in the leading areas of developing countries, intensifying concentration and amplifying spatial disparities. Although the basic forces shaping the internal economic geography of developing countries are the same as those that earlier shaped the economic landscapes of today’s developed countries, the magnitudes have changed. Larger international markets, better transportation, and improved communication technologies mean that leading areas in open developing countries have greater market potential than industrial countries did in their early development. So the forces for spatial divergence between leading and lagging areas are now stronger.’

‘The formal recognition of scale economies, externalities, and imperfect competition makes economic theory conform more closely to the world in which policy makers live. The policy implications of this work arise from the way economic production relates to trade, ideas, and cities:

· Intra-industry trade. The main insight coming from a formal recognition of increasing returns to scale and product differentiation is that trade may take place between economies that are similar in factor endowments: both inter-industry and intra-industry trade may profitably take place. The main implication is that countries may, in theory, encourage some activities and ensure comparative advantage.

· Idea-driven economies. The insight is that the non-rival nature of ideas makes them different from other factors of production, such as capital, land, and labour, in that the market may under-invest in the creation of new ideas. The main implication is that governments should, theoretically, subsidize some strands of research and development (R&D), such as those that will ensure the continuance of the comparative advantage

· City-based growth. The main insight is that activities that display increasing returns generated by factors external to a firm tend to be concentrated in cities, while those displaying constant returns remain more dispersed. The main implication is that policies to keep cities business-friendly and liveable become more important as economies develop.

‘As cities grow, urbanization economies become more important. Urban diversity can foster the exchange of ideas and technology to produce greater innovation and growth. Firms in different industries can share indivisible facilities or public goods, a wider variety of intermediate input suppliers, a larger pool of narrowly specialized workers, and risks. The evidence of greater importance of across-industry knowledge spillovers can be seen in established cities. Co-location stimulates the growth of specialist services, such as legal, software, data processing, advertising, and management consulting firms. These clustered firms, by providing a thicker market for highly educated individuals, benefit from drawing on the same large pool of human capital. They also gain from the generation and diffusion of knowledge amongst one another.’

‘As economies develop, farms spread out to exploit scale economies in production, manufacturing and services become more important, firms cram in closer together to harness agglomeration economies.’

‘Spatial clustering is more pronounced with high-skill and high-technology industries (electronic computing machinery, process control instruments, semiconductors, and pharmaceuticals) than light industries. This is consistent with the documented findings of higher-scale effects in heavier industries. High-skill and high-tech industries have more capital-intensive production technology. They are also likely to benefit more from the various mechanisms that generate external economies….’

‘Services are even more spatially concentrated than manufacturing—for two reasons. First, they tend to use less land per employee. Banks, insurance companies, hospitals, and schools can operate comfortably in high-rise buildings that economise on land and allow for high density. Second, because of external economies, business services have even greater potential for agglomeration, as firms serve one another: every bank needs advertising, every advertising firm a bank account. The potential for co-dependence and agglomeration is thus intrinsic to services…. As communication costs fall, services become more tradable, allowing providers to take advantage of narrower specialization and agglomeration economies.’

‘As ideas become more complex and difficult to communicate, the value of intensive face-to-face interaction rises, and cities become even more important. And if cities are centres of telecommunication technology, improvements in information technology will increase their economic role. The rise of the New York multimedia industry may signal the comparative advantage of large cities in facilitating the difficult information flows in cutting-edge industries. In the developing world, the rise of Bangalore is a case in point.’
A dozen economies of scale

	Type of economy of scale
	Example

	Internal
	                                             1.
Pecuniary
	Being able to purchase intermediate inputs at volume discounts

	
	Technological
	2.
Static technological
	Falling average costs because of fixed costs of operating a plant

	
	
	3.
Dynamic technological
	Learning to operate a plant more efficiently over time

	External or

agglomeration
	Localization
	Static
	4.
“Shopping”
	Shoppers are attracted to places where there are many sellers

	
	
	
	5.
“Adam Smith” specialization
	Outsourcing allows both the upstream input suppliers and downstream firms to profit from productivity gains because of specialization

	
	
	
	6.
“Marshall” labour pooling
	Workers with industry-specific skills are attracted to a location where there is a greater concentration.

	
	
	Dynamic
	7.
“Marshall-Arrow-Romer” learning by doing
	Reductions in costs that arise from repeated and continuous production activity over time and which spill over between firms in the same place

	
	Urbanization
	Static
	8.
“Jane Jacobs” innovation
	The more that different things are done locally, the more opportunity there is for observing and adapting ideas from others

	
	
	
	9.
“Marshall” labour pooling
	Workers in an industry bring innovations to firms in other industries; similar to no. 6 above, but the benefit arises from the diversity of industries in one location.

	
	
	
	10.
“Adam Smith” division of labour
	Similar to no. 5 above, the main difference being that the division of labour is made possible by the existence of many different buying industries in the same place

	
	
	Dynamic
	11.
“Romer” endogenous growth
	The larger the market, the higher the profit; the more attractive the location to firms, the more jobs there are; the more labour pools there, the larger the market—and so on

	
	       12.
“Pure”

agglomeration
	Spreading fixed costs of infrastructure over more taxpayers; diseconomies arise from congestion and pollution


Source: Adapted from Kilkenny 2006 

	Scale economies amplify with density . . .

	Finding
	Data sources

	Doubling economic density increases productivity by 6 percent
	1988 data on output per worker in U.S. states (Ciccone and Hall 1996)

	Doubling employment density increases productivity by 4.5–5.0 percent
	Data for the late 1980s on non-agricultural private value added per worker in European NUTS regions (Ciccone 2002)

	A one-standard-deviation increase in the share of own-industry local employment in the first period will raise that industry’s employment level by 16–31 percent in a later period
	Data on five traditional manufacturing industries in 224 U.S. metropolitan areas between 1970 and 1987 (Henderson, Kuncoro,

and Turner 1995)

	A 10-percent increase in local own-industry employment results in 0.6–0.8 percent increase in plant output, for the same level of inputs
	Republic of Korea city-industry data for 1983,1989, 1991–93 (Henderson, Lee, and Lee 2001)


Thirty years of theoretical advance recognize the importance of scale economies

	Subject
	Main insights
	Key publications

	Industrial organization, 1970s
	Increasing returns to scale and imperfect competition can be incorporated into formal economic models
	Spence 1976; 
Dixit and Stiglitz 1977

	Urban economics, 1970s
	External economies within cities and systems of cities; different levels of agglomerations are related to city functions
	Mills 1972; 
Diamond and Mirrless 1973; Henderson 1974

	International trade, 1980s
	Increasing returns and imperfect competition explain intra-industry trade between countries with similar endowments; initial endowments may, through trade and specialization, influence the long-run rate of growth; trade unleashes forces of both convergence and divergence
	Krugman 1980, 1981;

Ethier 1982; 
Helpman and Krugman 1985;

Grossman and Helpman 1995



	Economic geography, 1990s


	Increasing returns-to-scale activities are characterized by agglomeration and imperfect competition, while constant returns-to-scale activities remain dispersed and competitive, helping to explain spatial distribution of economic activity and growth of cities
	Krugman 1991;

Fujita, Krugman, and Venables 1999;

Henderson 1999



	Endogenous growth, 1980s


	Perfect competition and knowledge-related or human capital-related externalities imply aggregate increasing returns and explain why growth rates may not fall over time and why wealth levels across countries do not converge 
	Romer 1986; 
Lucas Jr. 1988



	Endogenous growth, 1990s


	Imperfect competition explains why the incentive to spend on R&D does not fall, and knowledge spillovers explain why R&D costs fall over time, resulting in more and better products that fuel growth
	Romer 1990;

Grossman and Helpman 1991; Aghion and Howitt 1992



	Endogenous growth, 2000s


	Imperfect competition and Schumpeterian entry and exit of firms, with entrants bringing new technologies, explain how a country’s growth and optimal policies vary with distance to the technology frontier; knowledge accumulation in cities leads to growth
	Aghion and Howitt 2005; 
Rossi-Hansberg and Wright 2007;

Duranton 2007




Source: Adapted from Gill and Kharas 2007.

Factor mobility increasingly reinforces the cumulative effects of spatial concentration and spill-over effects:

‘Movements of capital and labour are driven by the benefits of agglomeration. Early migration theories were based on surplus labour, fixed “exogenous” rates of growth, and job creation—and these theories viewed the out-migration of skilled people as both socially traumatic and an economic loss. New theories recognize that migration, when driven by economic forces, is a positive and selective process. The interactions between agglomeration and labour migration power places forward.’

‘The new insight from theories that acknowledged spillovers from clustering human capital is that, while the returns to scale in agriculture are constant, the returns to scale in manufacturing and services are increasing. The policy implications of adopting one view or the other are profoundly different. A policy maker persuaded by the classical view would restrict the movement of labour, particularly flows of migrants from villages to towns and cities. In contrast, a policy maker who recognizes the external benefits of human capital would do exactly the opposite, facilitating migration and clustering, particularly of workers with skills.’

‘Capital has become the most mobile factor of production. Converging real interest rates, declining spreads between deposit and lending rates, and shrinking risk premiums on the sovereign debt of developing countries are evidence of an international environment in which capital can go where it wants to, even if it does not always go where people wish it would.’

There have been two waves of globalisation, reflecting different sources of comparative advantage:

‘During the first wave [of globalization] from about 1840 to World War I, transport costs fell enough to make large scale trade possible between places based on their comparative advantage. So Britain traded machinery for Indian tea, Argentine beef, and Australian wool; trade increased between distant and dissimilar countries. During the second wave after 1950, transport costs fell low enough that small differences in products and tastes fuelled trade between similar countries, at least in Europe and North America. Neighbours traded different types of beer and different parts of cars, such as wheels and tires. Trade in parts and components grew to take advantage of specialization and economies of scale. The first wave of globalization was characterized by “conventional,” inter-industry trade that exploited differences in natural endowments, the second by a “new international trade” driven by economies of scale and product differentiation. Transport costs and scale economies interact to produce the trade flows observed in the past half-century. The main insight from research is that the relationships between transport costs, production locations, and trade patterns are nonlinear. Falling transport costs first led to countries trading more with countries that were distant but dissimilar. When they fell further, they led to more trade with neighbouring countries. Similarly, when transport costs fell from moderate levels, production concentrated in and around large markets.’

The McCann paper cites one of the key theoretical contributions to the ‘new’ trade literature (see the table above) – the Krugman/Venables model
. 

Consider two countries, each producing low-knowledge intensive and low value-added goods under constant returns to scale, and high-knowledge intensive and high value-added goods under increasing returns to scale. In the absence of trade and knowledge transfer (because of high ‘spatial transaction costs’), both countries will exhibit similar patterns of production, and levels of productivity and wages. The transaction costs act as trade barriers and local production meets local demand.

If one country represents the ‘centre’, with advantages that would lead to early expansion of the increasing returns to scale sector, labour mobility and a reduction in the levels of transaction costs will lead to increasing divergence in economic outcomes. With the agglomeration economies driving these processes, the centre comes to have higher output, productivity, wages and land prices as well as greater diversity in production, labour skills and inflows of labour. These trends will be more pronounced the smaller the ‘periphery’ country is, and the smaller are its urban centres.

Only when spatial transactions costs approach zero does an even distribution of economic activity reappear. The relationship between spatial transaction costs and the agglomeration/productivity effects thus exhibits an inverted U shape. Figure 1 below shows the initial position at the right of the x-axis, and two zones, B and A which have, respectively, increasing and decreasing relative disadvantage in economic performance of the periphery as spatial transaction costs fall with the process of globalisation. The dotted line also shows a less pronounced effect (less powerful scale economies.)
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There are various issues which need to be addressed in thinking about policy options for New Zealand which would have the effect of specialising support for particular sectors and which would attempt to reduce the level of spatial transaction costs:

a) Given the particular market setting, is the industry in A or B? Would we be making things better, or – for some, possibly extended, period – worse?

b) Over the period of intervention, is it reasonable to expect costs to decline to the extent that the prospects for particular sectors will improve – move into area A?

c) What are the relative pay-offs to support for sectors which exhibit less powerful scale effects, where the relative productivity and competitiveness problems may be easier to overcome, but where the absolute levels of productivity and growth potential may be lower?

McCann’s suggestions cover strategic policy choices:

· Encouraging specialisation and economies of scale in the tertiary education and crown research sectors ‘…New Zealand cannot maintain a broadly-based research agenda’

· Specialisation in inward investment promotion policy - he suggests ‘…agri-biotechnology’

· With regard to publicly funded R&D, ‘… a sector-neutral approach is only appropriate in a large and diversified market’, and suggests focus on the ‘agri-biosciences sector’ 

· Support for outward investment and global linkages through larger firms

He also proposes particular enabling policies designed to reduce spatial transaction costs within New Zealand and with the rest of the world (with a particular focus on Australia):

· Promoting domestic agglomeration through increasing the scale of the Auckland-Hamilton-Tauranga city-region

· Improving Auckland’s transport system

· Improvements in, and reductions in costs of, key infrastructure: broadband, internal and external air travel 

Detailed evidence about the characteristics of particular sectors and their global market environment will be necessary if sensible policy choices are to be made. The nature of scale and agglomeration effects suggest that a small economy will need to be relatively specialised to achieve their benefits, and that decisions about government support to the innovation system and industries to underpin and develop competitive advantage at the level of sectors (an issue of where to specialise and achieve critical mass, rather than about the type of interventions that are appropriate) should be based on evidence about:

· The international market context and relative competitiveness position and outlook - (a) and (b) above

· Costs of attempting to make radical improvements in performance in some sectors - see (c) above 

· Likely effects on agglomeration in

· the sectoral innovation system

· the relevant markets for labour skills 

· the spatial concentration of the sector

· the sector’s relationship to the urban environment

The evidence required for choices across possible candidate sectors should be based on consistent criteria which include reference to the critical economic geography and agglomeration considerations discussed above. Such criteria have been set out in previous reviews of sector policy, but the evidence has never been adequately assembled and assessed. 

The attached criteria include specific reference to these economic geography issues, and provide a basis for discussion.

Illustrative Criteria:

Criteria will be required in five broad areas - global product market outlook, industrial/commercial scale and capability, scientific/technological scale and capability, potential for spill-over benefits, and the strength of the rationale for government involvement. All are inter-related, and the critical judgements on the case for government intervention will depend strongly on the cases established under the others.
	Criteria area
	Scope
	Indicators
	Comments

	(1) Market
	Size and growth of global market - price and volume trends 
Key drivers - consumer preferences, regulation etc
	Quantitative forecasts of level and growth in demand and trade flows

Assessments of sustainability of trends based on likely changes in the structure of demand and any regulatory pressures arising from, e.g. environmental concerns
	Will establish market potential and be clear about levels of uncertainty around forecasts.

	
	Likely overseas competition in supply -  basis of NZ competitive advantage
	Market shares of existing suppliers, cost structures relative to NZ firms (including transport).

Assessment of ability of NZ firms to generate high returns and productivity growth: first mover advantage, technological/design superiority, unique brand proposition etc
	Realistic assessments needed of how NZ firms can successfully compete in the identified market segments. Will establish whether trends in relative costs and competitiveness are likely to work for or against New Zealand.

	(2) Commercial Labour market
	Current and potential NZ presence and capability
	Quantitative measures of sectoral/sub-sectoral shares in GNI/employment, labour productivity 
	Will establish the scale and agglomeration characteristics of current activity, and potential to move into related types of products

	
	Current level of internationalisation
	Quantitative measures of export levels/growth, and degree of internationalisation through outsourcing and ODI
	Will establish the degree of existing global involvement and networks

	
	Current availability of skilled/specialised workforce 
	Quantitative measures of skills/qualification structure.

Assessments of future supply/demand position
	Will establish thickness of current labour markets, any human capital constraints to expansion of activity in an area, and contribute to immigration and tertiary education policy decisions

	(3) Scientific/
technological
	Current and potential strengths of NZ innovation system to develop and absorb technologies
	Assessments of current and potential capability to create and sustain competitive advantage and productivity growth - is CRI/TEO/Firm expertise in science and technology in relevant areas world-class?
	What is the scale of the knowledge base and the degree of knowledge spillovers? Is the basis of a sustained competitive advantage innovation resulting from R&D, whether internal to the firm or publicly funded? 

	(4) Spill-over benefits
	Scale of impact and likely mechanisms
	Assessment of effects of intervention/support by government outside the immediately targeted area. Description of spill-over mechanisms: knowledge, skills, diffusion of technology… 

What is the size of the potential benefit for the rest of the economy? Broader commercial assessments may be needed here.
	Will identify the potential for ‘horizontal’ impacts, and reinforcement of current agglomeration effects and economies of scale. Innovations which reduce costs in types of process or add value to existing outputs will be more valuable the more important these production methods and products are to the current level and growth of GNI.

	(5) Additionality
	Case for government intervention
	Description of the underlying market failure and outcomes expected in the absence of the proposed government choice over priorities and subsequent funding

Description of the current level and pattern of government involvement in this area 
	Clear case for cost-effective government action needed. May cover public good aspects of publicly funded research and infrastructure provision, coordination failures, risk-pooling, externalities related to economies of scale etc

Given the picture established by (1) - (4), is this involvement sufficient or excessive?


36. Innovation in the digital content sector: Auckland 

Ministry of Economic Development Report, Auckland Innovation System Review Group, 2008
	Recommendation
	Discussion

	Encourage more widespread collaboration sessions that link industry with research institutes

	Through this study, and the associated marine study, the benefits of encouraging brainstorming sessions were highlighted as an effective mechanism to combine industry and academia to review industry challenges and break down some of the barriers and information gaps within the sectors.

The purpose of these sessions is to encourage the sharing of skills and challenges across entities that do not naturally seek ways to collaborate.

We recommend that more resources and support be applied to these initiatives, and the sector should look to focus on one or two projects and develop appropriate funding and IP ownership models that support and encourage widespread collaboration.

	Continue to foster the development of industry groups 
	NZTE has been instrumental in the development of sector groups within the region. These groups appear to be breaking down traditional competition fears and encouraging firms to work together on international opportunities.
These groups are important to develop an environment of trust between firms. This, together with an improved funding environment, should improve the outlook for innovation.

	Make IP easier to access

	Poor access to university IP is often cited as a barrier to innovation, as is firms’ understanding of the IP legal minefield. Accessibility is often a matter of knowing what forms of IP are available and a common suggestion was to create a system or infrastructure that makes R&D more accessible.

Additionally, creating a sector specific set of legal documents for nondisclosure, licensing and IP protection would streamline and remove the ambiguity around this topic to increase the likelihood of collaboration.

	Review initiatives in the sector that are focused on strengthening collaboration
	This report identified two initiatives, MeshUP and Degree 360, which are intended to improve collaboration within the sector.

The project scope did not extend to reviewing these initiatives in detail. We recommend that further investigation is required on these projects to determine their contribution to improving innovation in the sector.

	Fully investigate the establishment of a specialist media fund to provide co-production funding support for firms.


	The impact of the LOTR was significant not only for its ability to raise the profile of the sector globally, but also for creating the demand and the environment that prompted major innovation, typically for the development of Enabler firms.

The cyclical nature of work flow has an impact on firms’ ability to plan investment decisions because the focus is often on sourcing the next project. While some funding in the form of reimbursements for significant productions is available through initiatives such as Large Budget Screen Production Grants and the New Zealand Screen Production Incentive Fund, many interviewees in this study highlighted that co-production opportunities were being missed because local firms could not access appropriate funding.

Our recommendation to MED is to undertake detailed research into a digital media fund to:
1.
Quantify the reported co-production opportunities;

2.
Research the specific risks and returns associated with co-production funding; and

3.
Determine an appropriate funding model that is not only intended to fund specific production opportunities, but encourage and incentivise regional collaboration.

We recommend that any media fund should operate under a traditional venture capital model rather than a state funded ‘co-production’ model. The emphasis should, if possible, be on ensuring that the outcome of investment is directed at creating a stable workflow environment for the region’s firms.

Innovation identification is likely to be a spin off benefit once demand is developed, in the same way that the LOTR prompted innovation. A recent LECG2 study on the sector concluded that there was no apparent market failure for access to funding which warranted government intervention. This report did however highlight that “if the government is to seek to stimulate economic transformation goals through the international screen and television industry, any direct funding assistance should be limited to pre-production project development”.
Our recommendation supports LECG’s suggestions, and goes further to advise that a well structured funding mechanism focused on building sector demand nationally and regionally could have widespread benefits to the sector by stabilising the impact of the cyclical workflow.

Furthermore, the Building a Creative Innovation Economy (2008) report also highlights the need to increase the production of creative digital content through “either direct government funding, private sector support or industry partnerships … to build skills and co-ordinate production within the sector.”

In terms of existing funding models, we recommend the minimum expenditure requirements for project funding be adjusted to enable more widespread accessibility for smaller enterprises. Allowing bundling under the New Zealand Screen Production Incentive Fund would help achieve this.

Clearly there is more work to be undertaken in the financing of creative content production which is supported by this recommendation.

	Improve broadband
	Broadband is a national challenge that is being addressed by government and its response is outlined in the Draft Digital Strategy 2.0 document.

	Address the skills gap
	Skills are a complex challenge and take time to develop. The major gaps identified in this study (as they relate to innovation) were management skills in developing business cases and managing internal innovation, and commercialisation skills to bringing together research and business.

Other gaps in relation to practical ITC skills are considered in the Draft Digital Strategy 2.0 document and many of these “basic” skills have an impact on the sector.

Alongside the practical skills challenge, there are two initiatives worth further review as an outcome of this study:

•
Review the Degree 360 proposal to determine if its approach to broadening the structure of training courses so that students have a wider range of skills will enable more “cross-pollination” of opportunities across sector segments.

•
The introduction of innovation management training programmes to stimulate and refine practical skills of how to manage the innovation process.


Sources: Gaspar and Glaeser 1998; Huber 1995; Sassen 1991; and Gottman 1977.

37. Digital content & health technologies innovation concepts: Health technologies sector “proof of concept” 
Ministry of Economic Development Report Prepared by Law & Economics Consulting Group, 2008

Background findings

The literature on the spread of innovation in the health sector is reasonably well developed internationally and within a domestic context in New Zealand.  This report therefore focuses upon the potential links between health technology innovation and domestic economic development.

The innovation system in health crucially depends on co-operation between the end user and the supplier, as the development and implementation barriers are significant.  The issues around medical devices/technology parallel those of health ICT even though the end client may be a District Health Board (DHB) Chief Operating Officer rather than the Chief Information Officer.

As a part of this project we developed an innovation model which set out the key leverage points for innovation in the health technology sector.  Commercialisation is only likely to be successful if there is a joined up approach with the New Zealand health sector.  Domestic reference sites are important to overseas success.  Once these are in place commercialised health solution innovations (with a current focus within this concept report on technological solutions) can then be leveraged internationally to increase returns to the innovators.  

The health sector has a size and momentum in New Zealand with the potential to provide both reference/demonstration sites and an internal market.  Analysis of the medical device and health ICT issues around innovation are remarkably similar, including needs for:

· site referencability;

· an integrated change management programme (for the health sector);

· organised, national diffusion in the health sector; and  

· monitoring and evaluation frameworks to assist with innovation.
We do not believe that a piecemeal approach to innovation in the health technology sector would result in any significant improvement to either the uptake or undertaking of innovation.  Health technology innovation projects with economic development potential need to be linked with receptive reference sites that see the health benefits of engagement with the concept.  Successful projects then need to be disseminated domestically and promoted internationally.

The proposed innovation concept

Our preferred concept, a health innovation alignment initiative, is a mechanism for coordinating investment in innovation projects that link receptive health providers and health technologies innovators willing to work collaboratively.  Projects that meet economic and health selection criteria would be supported through funding, the provision of domestic reference sites, and international promotion.
However, due to the devolved nature of the sector and current preparedness and capacity to participate in the concept, we believe that a phased approach would be best for developing and implementing the concept.   The best approach to implementing the concept would be to initially focus upon the development of regional innovation hubs within a national framework and international markets.  Innovation hubs would be centred upon individual DHBs and participation would be voluntary.
The vision for the initiative will be for New Zealand to be a world leader in the development and utilisation of innovative health technology.  

The mission of the initiative will be to provide impetus to innovation and act as a facilitator of activity for sector change-leaders.  Although implementation will initially be through regional innovation hubs, the overarching objective for economic development purposes will be national and international in application (selection criteria, funding, and promotion of innovation projects).

Regional health innovation hub providers (similar to the UK health innovation hubs) would work in partnership with key health technology companies and vertical clusters in order to identify projects that would have the potential for national and international market dissemination. 
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As set out in the diagram below, projects that met a combination of health and economic investment criteria would then be provided with funding support and be implemented by participating DHBs and industry at the innovation hubs.  The regional innovation hub would provide a structured environment in which health technology can be operationalised, trialled, and evaluated.
Further development and commercialisation of successful innovation projects would then be sought in New Zealand (both with participating DHBs and potentially with other healthcare providers).  Additional support could then be made available for the innovation to enter international markets.

Projects would be supported as much as possible from existing agencies and programmes.  This will reduce duplication as well as help to ensure strong relationships with key innovation stakeholders.  

The benefit of using the alignment initiative and regional innovation hubs is that investment will be better focussed on projects that meet selection criteria (health and economic outcomes as well as standards/conformance) and projects will have ready reference sites.  Monitoring and evaluation will also be integrated into projects from the outset.  The initiative will also link successful projects with domestic dissemination and international promotion in order to encourage widespread adoption. 

38. Strategic alignment project (2006-07)
Ministry of Economic Development briefing for Officials Group- Mandated by the 2006 Review of Business Assistance  
The information provided on the current and future activities of the three Votes indicates attempts by all departments and agencies to achieve greater focus, scale and impact
. There is clearly an opportunity for the development of these more focused approaches to be undertaken collectively on the basis of an agreed set of criteria and shared information derived from the specific activities and responsibilities of the three groups. 

The three Votes appear to have the following main areas of focus:

· Vote EI&RD: Creative; ICT; biotechnology

· Vote Education: Agriculture, forestry and fishing; infrastructure/construction; technology

· Vote RS&T: Biotechnology; ICT
Table 1 outlines the sector or technology area focus for each Vote based on the indicative figures gathered.  It shows that there are only six sectors or technology areas that have been funded across all three Votes:

· Biotechnology

· Creative industries and services

· ICT

· Specialised manufacturing

· Technology

· Wood processing, building and interiors

Table 1: Comparative Vote allocation across sector/technology area

	Sector/ technology area summary
	Vote EI&RD
allocation (%)

	Vote Education allocation (%)

	Vote RS&T allocation (%)


	Agriculture, forestry and fishing
	- 
	22
	54

	Apparel and textiles
	2
	-
	- 

	Aviation, travel and tourism
	7
	2
	- 

	Biotechnology
	13
	4
	13

	Creative industries and services
	26
	14
	2

	Education
	2
	 -
	1

	Energy
	- 
	-
	1

	Engineering
	2
	 -
	- 

	Equine
	- 
	2
	- 

	Food and beverage
	11
	 -
	15

	Health
	- 
	3
	- 

	ICT
	18
	2
	7

	Infrastructure/construction
	- 
	20
	4

	Plastics
	- 
	3
	- 

	Specialised manufacturing
	12
	8
	2

	Sport
	1
	2
	- 

	Technology
	2
	18
	- 

	Wood processing, building and interiors
	4
	-
	- 

	Not elsewhere classified
	- 
	- 
	1


Despite the impact of the GIF (the highlighted rows), spread of activity is wide, and average levels of support low, though there appears to be overlap in the sub-sectoral priorities of NZTE and the related areas of technology supported by FRST. The attached annexes provided detailed information on this point, although data limitations mean that we cannot indicate comparable expenditure at a sub-sector level. The qualitative picture is of support across a wide number of areas.
Therefore, while the over-arching GIF approach has had a significant impact on the high-level strategies pursued by the three Votes and has led to the prioritisation of the biotechnology, creative, and ICT sectors within the Votes, there has also been considerable activity outside the focus on these enabling technologies.  The spread of activity has been wide both within the high-level GIF sectors (meaning the average level of support has been low) and across other sectors.   While there are a number of caveats associated with this data, the table does serve to provide indicative levels of spend across sectors.  Furthermore, despite apparent overlap in the sub-sectoral priorities of NZTE, and the related areas of technology supported by FRST, it may be questioned whether there have been adequate levels of support channelled into areas deemed important for economic growth.  

This suggests that the current system of priority setting, and in particular, its associated decision-making framework for resource allocation, is not adequate to deliver on the types of activities required for economic transformation.  It also means that there will be further choices for the direction of funding of ‘pure’ science, and questions for the structure of the subjects of tertiary courses and the related balance of disciplines within TEO research/teaching communities.

The basis of priority-setting in the three groups is consistent in the sense that all appeal to traditional rationales and justification for government action.  This is both at a strategic level and at the level of project selection/choice as to types of firms with which to engage.  These rationales include (explicitly or implicitly):

· A stress on additionality of such action, based on analysis of market failure (understood broadly as circumstances in which there are significant potential economic benefits which the private sector would be unable, or unlikely, to achieve unaided).

· Criteria which balance benefits against costs. (NZTE have a formal Net Economic Benefit test, for example. FRST has an Investment Returns criterion in terms of the benefits to New Zealand).

· Reference to spillover benefits and their likely importance. (The value of developing a technology will depend on the scale of its potential application at home and overseas; the value of research and commercialisation to add value to a primary product output will depend on that output’s current level of contribution to GDP).

· Reference to current New Zealand capabilities – scientific, technological and commercial.

There are some aspects of current approaches which may need review. FRST tests for the TBG stress exports; it is important to recognise also the importance of non-traditional business models which may generate significant revenues for New Zealand firms from overseas production without impacting on measured exports.

For the sorts of areas for joint action we are concerned with, where the commercialisation of research and technological development meets the development of new business opportunities, the application of the sorts of frameworks sketched above is essential, but the real problems relate to how we use the available information to estimate the relative benefits of the options for the more focused and aligned cross-government activities that the ET agenda specifies.

The type of information needed includes:

· Detailed market assessments of the trends in global consumption and preferences for the goods and services being considered, with analysis of the likely competition in supply covering the cost structures of current and emerging firms overseas.

· Assessments of the capabilities of New Zealand firms to generate value from activities in this market segment, and the likelihood of significant spillover benefits, positive agglomeration effects and other economies of scale.

· The strengths of the New Zealand innovation system, particularly the publicly funded science and technology base, to develop the technologies which are necessary to improve the value-added from existing sectors and/or develop new products and services, as well as to solve the technical problems that are likely to arise as firms innovate. This development of commercially relevant technology is likely to involve domestic development as well as the exploitation of scientific and technological advance occurring offshore.
(This set of criteria is broadly consistent with the Tertiary Education Strategy’s requirement to concentrate research resources in areas:

· “uniquely relevant to New Zealand’s economy, communities and environment

· Where we have comparative research strength

· Where we have the greatest opportunity to deliver economic and social benefits.
”)

This information, and responsibility for advice to Ministers on these issues, is currently distributed across the three groups. MED/NZTE are closest to the ‘market-value’ end of the value chain, MoRST/FRST are most involved with support for R&D with commercial application, and for research related to the development of technologies somewhat further from market, while TEC/MoE have particular responsibilities for TEI-Firm interaction and the assessments of the pattern of qualifications and human capital aspects.

We have noted the importance of information in this process. Keith Smith
 in recent work has suggested the creation of a specific agency to undertake the difficult analysis required to select and develop areas of focus. His key policy prescription involves:

“…a small, effectively-organised and focused agency that systematically gathers, assesses and processes the information that is relevant to policy debate and development. 

This might include but not be exhausted by the following core elements:

· Collaboration with Statistics New Zealand on collection of, access to and analysis of innovation data, including specific industry studies in relation to collaborative links and inter-sectoral flows of knowledge.

· Continuing case studies of sectors and industries in New Zealand in terms of (a) identification of knowledge base components and dynamics, (b) industrial organization, (c) skills requirements and labour supply, and (d) performance relative to sectors in comparator economies.

· Analyses of sectoral and national trends in comparator economies; dialogue with policymakers and business communities in those economies.

· Analyses of global industry dynamics relevant to New Zealand, including demand changes, socio-economic trends, and globalization trends.

· Organization of strategy forums that integrate business, policy and scientific communities in New Zealand around the challenge of identifying potential.

Implicit in this is the view that information and knowledge are crucial resources both for policy and business, and that investment in knowledge related to innovation is likely to be a critical input to future-oriented innovation policies.”

The same issues that led Keith Smith to make the above recommendation were also picked up by the OECD review of New Zealand’s innovation policy.  They refer to:

A fragmented system of government support to R&D and innovation, combined with a lack of cohesiveness across a full-range of innovation-related policies. This reflects some defects in the policy governance of the innovation system and translates into e.g. wasteful duplication of efforts, sub-optimal scale of many support programmes, and a somewhat unbalanced allocation of public resources to fundamental versus applied research, targeted versus horizontal support, and traditional versus new sectors. 

They also suggest that:

‘…there also appears to be overlap between some Vote E, I R&D and Vote R, S&T programmes. Some of the programmes funded through the Vote E, I R&D are suboptimal in size and in the amounts of support they provide to firms. There is a need for a simpler programme portfolio that can be more easily understood by the business sector and other stakeholders.’

This leads to a number of potential conclusions for the opportunities for alignment with greater focus on critical areas (as required by the ET agenda).  

Firstly, all Votes could be restructured to either continue, or discontinue, areas of expenditure.  For example, the LBSPG expenditure in Vote EI&RD was a specific policy choice and could be redirected into another area of funding should it be desired.

Secondly, the biotechnology and ICT sectors (particularly in terms of primary technologies) are the most common areas of expenditure across the three Votes and could be the focus of greater alignment.  These areas involve expenditure which is targeted towards achieving particular goals and could be a useful area for joint expenditure (as opposed to programmes developing basic capability). This may require some more specific choices within these broad categories to prioritise particular sub-sectors (as suggested by FRST in their current thinking on the focus of R&D support, see section 1.1.2), and a greater stress on the development and dissemination of enabling technologies with application across a range of sectors, and on the development of new goods and services which can form the basis of new industries, as well as the prospects of existing individual firms within these sectors.

This type of joint activity relates to the interaction of science/technology strengths, commercialisation and problem-solving undertaken jointly by firms/CRIs/TEOs, and support for the development of firm growth through internationalisation in areas where market prospects have been identified. (If a few areas of focus are to be chosen and funded substantially on a sustained basis, it would also be necessary to ensure that monitoring and evaluation processes allow flexibility and reallocation over time.)

The approaches currently being developed by the three groups represent an attempt to achieve greater focus, scale and impact, and, for some part of their expenditure at least, have the same underlying mechanism. This is the area of the innovation system relating to the commercialisation of new scientific and technological developments. This includes:

· Opportunities to add value to existing types of economic activity, and

· Opportunities to develop new firms and industries that exploit existing capabilities within the economy

We also need to ensure that firms benefiting from involvement in individual and collaborative research programmes benefit from the more general support for business development and internationalisation support.  

Our key recommendation is to take steps to ensure that the three groups align and make consistent their high-level strategic choices in this area so that those areas receiving discretionary R&D support are those where existing and potential commercial strengths and global market prospects justify cluster and industry development support. 

14 September 2007 Cabinet directive: 

 “the Department of the Prime Minister and Cabinet, the State Services Commission, the Treasury, the Ministry of Economic Development, the Ministry of Research, Science and Technology, the Ministry of Agriculture and Forestry (Agriculture) and the Tertiary Education Commission, in consultation with the Foundation of Research, Science and Technology and New Zealand Trade and Enterprise, to consider a range of mechanisms for implementing a coordinated approach in parallel with and informed by, the refinement of the areas of focus and report to the Ministers of State Services, Finance, Industry and Regional Development, Research, Science and Technology, and Tertiary Education on options by 15 December 2007” (CAB Min (07) 34/5 refers). 

The Alignment Project comprises two workstreams: 
1.
Areas of focus to support economic transformation (the ‘areas of focus workstream’); and 
2.
Mechanisms to support coordinated implementation of government economic development priorities in Votes Economic, Industry and Regional Development, Research, Science and Technology, and the tertiary education component of Vote Education (the ‘mechanisms workstream’). 

This report proposes three areas of practical actions for the mechanisms workstream to investigate further:

· Improving policy development and governance mechanisms;

· Improving delivery and decision-making mechanisms; and

· Better utilising accountability, measurement and evaluation mechanisms.

The ultimate outcome for the mechanisms workstream is that economic development policy and delivery maximises the impact of investment of scarce resources to build scale and scope within the New Zealand economy. Achieving this outcome will require increased coordination across the policy and delivery spectrum – e.g. from design and strategy setting to delivery and decision making through to accountability, measurement, and evaluation (see diagram below). 


[image: image5]
The SSC’s recent report ‘Transforming the State Services: State of the Development Goals Report 2007’ identified the necessary factors for successful coordination focusing on three dimensions:

Mandate – leadership commitment; Ministers’ and stakeholders’ buy-in; and defined and agreed joint outcomes;

Systems – appropriate and documented governance and accountability frameworks; sufficient and appropriate resources; and established baseline and effective indicators of progress and success; and

Behaviours – right skills and competencies; organisational cultures that support coordination; and shared culture, language and values. 

We have combined the policy and delivery spectrum flowchart above and the factors for successful coordination developed by the SSC to construct a framework for considering the mechanisms workstream (diagram below). 
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What is Alignment?

There is a need to better align government expenditure and activity across the innovation system. A more focused approach will enable the Government to get the best possible return from its investments in economic development, tertiary education, and the science system. To achieve such an approach, the Government is considering a more targeted approach to innovation investment around six areas of focus within two overarching themes. 

The first theme relates to a sustainable bio-economy. The focus is on maintaining and extending the value we gain from our core strengths in pastoral and food production. The three areas of focus within this theme are sustainable pastoral systems, added value foods and environmental solutions. The second theme relates to building capabilities to support niche high-tech sectors. The focus is more on the capability needs of firms rather than seeking to identify specific sub-sectors and niches. The three areas of focus within this theme are application of materials technologies, digital content and tools, and health technologies. 
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To support these areas of focus, we will work closely with the other five innovation agencies (the Ministry of Research, Science and Technology, Ministry of Education, Foundation for Research, Science and Technology, the Tertiary Education Commission and New Zealand Trade and Enterprise), and the Ministry of Agriculture and Forestry. This will include ensuring our strategies and priorities are well-coordinated across all six agencies to align our innovation activities and investment around the areas of focus.

There will also be a need for greater engagement with the private sector, as well as other parts of the innovation system (such as the Crown Research Institutes and tertiary education organisations), about where government should direct its efforts. Strategic partnerships with the private sector will be a key part of this engagement.  

Through such engagement, we hope to develop networks of world class firms, research institutions and tertiary education organisations that collaboratively drive innovation. The aim is for New Zealand to be recognised as a world leader in a small number of priority areas. Such a focused approach will enable us to build the necessary scale and critical mass to attract globally-competitive talent, R&D and businesses to help drive New Zealand’s economic growth.  
39. Auckland innovation centre feasibility study 2007 

Ministry of Economic Development and NZTE Report, Prepared by the Vantage Consulting Group and I-Grow NZ Ltd, November 2007
(Relevant) Recommendations   

Based on the analysis undertaken as a basis for this report, the following actions are recommended:

· The Advanced Industrial Materials value proposition be further developed in conjunction with the UoA and other providers such as AUT and IRL, and then independently tested with other research organisations, industry groups and companies.  If this results in tangible support for the concept then the key stakeholders (currently UoA, ACC and the NZ Government) should move to develop a full business plan for the AIC (see section 9 for further discussion).

· That work undertaken on the value proposition and business plan particularly pay attention to:

· Leveraging off the skills and resources of both the UoA but also other universities and CRIs where these organisations are active in the areas of focus of the AIC;

· Creating a value proposition that has the potential to attract international organisations, which will support the development and commercialisation of local businesses, based on the underlying strengths of the R&D and commercialisation opportunities (i.e. not reliant on cost advantages alone);

· Seek to identify specific incubation opportunities within the existing University activities that could accelerate the need for incubation facilities and services at the Tamaki Campus;

· Maintain a process of continually testing the concepts and ideas with industry groups.

· UniServices be asked to take a proactive role in the development of the AIC project:  

· Auckland City Council and relevant government agencies progress the Tamaki Innovation Precinct Concept and clarify the timing of the development of the precinct as a matter of priority. If the wider Precinct development is not progressed, the feasibility of the AIC itself will be jeopardised (see section 4.7 and 6.2 for further discussions).   

Other Issues

The following broader issues have emerged through the interview and feasibility stage process and also require follow-up by relevant agencies:

· Parties interested in the AIC should acknowledge the interests of Massey University and AUT in technology park development, and seek to liaise with them to maximise research and industry collaboration synergies, and minimise any overlap.

· MED follow-up with other government agencies, notably MORST, FRST, CCMAU, universities and CRIs, regarding the concerns expressed by private sector interviewees about the difficulties they claim to have experienced in dealing with public sector research institutions.  Otherwise there remains a possibility that these wider issues could impact adversely on the prospects for the AIC.

· Late in the feasibility study work digital media was identified by a number of sources as a potential area which could create critical mass for an STP concept.  This study did not have the time to explore this in any real detail, and would suggest that further preliminary research is conducted into a digital media innovation concept. 

· Further preliminary research is conducted into a health ICT/technologies innovation concept either as part of the AIC or broader regional (and national initiative).  

A follow-up report on the feasibility study was published in March 2008. This report further defined the value proposition, particularly with respect to industry requirements, a possible governance and management structure and further work necessary. This report was based on interviews with industry and research organisations and suggested that, given certain fundamentals were addressed, there was a sufficient case to proceed with a detailed business plan to underpin the establishment of the NZIC.

This follow up report concluded that:

· the focus of the NZIC should be on applied research and development in advanced materials as opposed to their discovery; with a focus on multi-materials application as opposed to individual materials or material;

· IC should have a national focus, particularly if it aims to attract leading high technology companies to the Tamaki site;

· IC should be a hub for advanced materials R&D activities in partnership with other hubs from New Zealand (Universities, CRIs, IRL);

IC would need to differentiate itself from an incubator model by offering R&D facilities, labs, technical testing and related services drawn from the research institutions around New Zealand.
40. The effects of agglomeration on economic activity: The empirical evidence on mechanisms and magnitudes 

Ministry of Economic Development Occasional Paper, Ron Crawford, 06/03, 2006

Conclusions:
1.
Empirical Evidence on Agglomeration Effects 

The literature provides evidence for a wide variety of factors involved in generating agglomeration economies – but not very clear evidence on the precise nature of the mechanisms involved. Input market and labour market spillovers, consumption economies, and knowledge and human capital spillovers are all documented. A number of studies suggest that labour market spillovers are relatively more important, and also relatively pervasive. It needs to be remembered though that labour market spillovers may operate through any one of the three mechanisms identified in the theoretical literature – shared inputs (allowing greater specialisation, for instance), better matching (in this case of workers to jobs), or learning. In turn, evidence for knowledge spillovers may be hard to come by if they are mediated through non-market transactions that do not leave a data trail. 

It is likely that the extent to which particular factors are important in generating agglomeration economies will vary by a wide variety of city, industry and country characteristics. These could include technology, industry mix, skills in the population, industry or firm vintage, the place in relevant product cycles, the presence of amenities attractive to consumers, the extent that congestion has set in, and institutional arrangements that may differ across jurisdictions. It should not be surprising that the evidence fails to find clear and common patterns by three- or four-digit industry sectors. 

Two studies surveyed (Ciccone and Hall 1996, Ciccone 2002) reinforce an earlier generation of studies that suggest economically significant general labour productivity effects of agglomeration. In particular, they find that doubling density of economic activity will lead to an increase in aggregate regional productivity of four to six per cent – though a more recent study looking at wage effects (Combes et al 2005) suggests a more conservative figure of three per cent. While most studies deal with methodological issues in a way that still leaves room for scepticism, a number demonstrate industry level productivity effects that are large. Agglomeration also appears to have significant effects on industry employment growth, and the location of new firms. 

However, each of the two studies that cover a full range of industries present in a jurisdiction fail to find significant effects of agglomeration for a large majority of four-digit individual industries – whether due to industry concentration or local diversity. A further study finds it impossible to identify stable and significant effects at the three-digit industry or occupational level. Generally, effects of particular agglomeration measures can be both positive and negative for different industries in the same study – though often with a preponderance of one or the other. These findings are consistent with other evidence that a majority of industries are not significantly agglomerated, once the overall distribution of employment and concentration of production in particular firms is taken into account. And of those that are significantly agglomerated, much can be explained by factors other than agglomeration economies. 

It is useful to remember that these studies cover countries that are many times larger than New Zealand, and with many more, and denser urban agglomerations. On the basis of this evidence, it is likely that few, if any three- or four-digit industries in New Zealand are of sufficient scale to be able to detect the presence of statistically significant agglomeration economies, if they exist. Moreover, as argued above, it would be unwise to draw conclusions for New Zealand from results for specific industries in other countries. 

In any case, other studies are so selective in the industries covered, that it is near impossible to draw conclusions about general patterns of agglomeration effects, with any confidence. There is a perhaps unsurprising suggestion that high human capital and local industrial diversity may be important for the location of new, technologically progressive industries, and that the human capital effect may operate through entrepreneurial start-ups. On the other hand, a number of traditional manufacturing industries appear to demonstrate positive productivity effects of local industry scale. Some of these at least, such as car manufacture, or heavy machinery, are industries where New Zealand is unlikely ever to have the scale to be competitive. 

More generally, the evidence suggests important interactions between agglomeration economies and human capital. Cities with high levels of education have grown faster in recent decades, and human capital has become more concentrated in cities. Human capital spillovers may account for a significant proportion of measured agglomeration economies (Rosenthal and Strange 2005). Human capital may also play an important role in periodic city regeneration after adverse shocks (Glaeser 2003, Glaeser and Saiz 2003). Young educated workers are attracted to cities (Peri 2002), where, after a period, they enjoy significant nominal wage premia (compared to their non-urban counterparts). In part, these premia appear to reflect productivity differentials (Glaeser and Maré 2001). Big cities are places where innovations occur at disproportionately high rates, and education may mediate the relationship between agglomeration and entrepreneurial start-ups in services in the U.S. (Acs and Armington 2003). Nevertheless the evidence of aggregate human capital spillovers in cities remains inconclusive (Moretti 2004a). 

2.
What Does this Mean for Policy? 

This paper began by describing three policy areas that are developing at least in part on the assumption that agglomeration economies pertain. Cities appear to play an important role in economic growth. Facilitating larger and more efficient cities may be a route to raising output per capita. In New Zealand there is a particular focus on Auckland as the largest city. 

The evidence surveyed in this paper supports this line of thought. The economic effects of urban density or scale covered in the surveyed literature are identified by differences among urban agglomerations that are probably dominated by those much larger than Auckland. It is very unlikely that Auckland has reached the point where further growth would not produce positive productivity effects. Thus, if Auckland doubled its population, other things affecting productivity remaining the same, then it might be expected that its output per capita would rise by something in the order of three per cent, and New Zealand’s GDP per capita by 1.5 per cent. Of course the quality of the growth would matter, in terms of human capital, the age structure of the population, and the provision of infrastructure to counteract congestion.

 There is an additional consideration, mostly not covered by the literature surveyed here – and that is Auckland’s broader role in the Australasian region. A city the size of Auckland in the U.S. would be relatively unspecialised by function, in terms of production versus higher management and associated services (Duranton and Puga 2005). It is likely, given New Zealand’s geographic isolation and overall size, that Auckland has a greater proportion of higher management and associated service functions than would be the case for a similar sized city in the U.S. Nevertheless, to the extent that the New Zealand economy is an integral part of Australasia, there will be a tendency to lose these functions to Sydney and Melbourne. Anecdotal evidence tends to confirm this tendency. Growth in Auckland’s population will tend to counteract it. 
What sorts of policies are likely to assist a city like Auckland to grow successfully? It is important to recognise that the size distribution of larger cities within countries is remarkably stable over time and across countries. This suggests powerful forces shaping the distribution that would make it unwise for governments to attempt to engineer a major shift in the distribution. Evidence suggests that very distortionary policies that are likely to be harmful for growth would be needed to divert resources from other regions to significantly change the balance (Ades and Glaeser 1995). Nevertheless, within the broad distribution it should be possible to devise policies to ensure that New Zealand’s largest city continues to play the role that only it can play in the Australasian regional economy. 

Appropriate provision of infrastructure can help reap the benefits of agglomeration (Eberts 1999, Haughwout 2001). The key here is to know when marginal infrastructural projects are likely to produce positive benefits. Similar methodologies to those used to investigate agglomeration effects are relevant. Successful infrastructural projects are likely to lead to changes in wages and land prices, and these can, in principle, be used to identify productivity effects (Haughwout 2002). 

Other relevant policies include introducing congestion pricing in transport, reviewing planning regulations that may cause distortions in development, encouraging the provision of high quality education and training in the city, and facilitating the inflow and successful settlement of skilled immigrants. 

Glaeser (1998) suggests three areas where local government choices can exacerbate urban problems – the inappropriate provision of “monumental” infrastructure; the use of quantity controls through zoning ordinances, for instance that impose costs and distort development; and redistributive policies that cause the better off to vote with their feet. The first two are potentially problems in the New Zealand context. 

The potential importance of successful migrant settlement is highlighted in a recent paper looking at the effects of linguistic diversity in U.S. cities on wages and employment of natives (Ottaviano and Peri 2005). Using an index of linguistic diversity, they find strong positive effects on both wages and employment over the period 1970 to 1990, which are robust to a variety of specifications and instruments, and suggest true productivity effects. The effects are strongest for skilled natives, and depend on the extent to which those with a non-native mother tongue speak English well. 

Will building regional or national scale in an industry sector produce productivity and other economic benefits? There are clearly sectors where own industry scale appears to have positive effects on productivity and particularly employment growth, sometimes quite substantially. However, a large majority of industries do not exhibit such effects, at least in a detectable statistically significant way, and for some industries, in some regions, effects are perversely negative. Few, if any three- or four-digit industries in New Zealand are likely to be of sufficient scale to be able to identify positive agglomeration effects, even if they exist. Thus, a sound empirical base is lacking for a policy that aims to increase industry scale in the hope of reaping agglomeration economies. 

Nevertheless, there are other more cogent reasons for governments to design policies focused on industry sectors. The literature surveyed in this paper has little to say directly about policies focused on the development or maintenance of clusters – not least because the term “cluster” is slippery, and capable of a wide variety of meanings (Martin and Sunley 2003). To the extent that cluster policy aims to reap benefits from building dense networks and linkages per se, then it incurs the same criticism set out in the previous paragraph. Unless clusters are very large, the evidence for substantial economic benefits is likely to be lacking. In the New Zealand context, cluster policy appears to be focused on very small groupings of firms.

Of course, cluster policy may have other more cogent objectives – such as promoting more productive linkages between firms and research institutions. Nevertheless, in practice, the policy appears to be intensive of policy and administrative resources relative to the size of clusters, and to be highly dependent on bureaucratic rather than industry-led initiatives (Perry 2004). The same resources might be better directed to policies that are inherently more likely to have greater measurable economic impacts. 

Much of the literature surveyed in this paper is very recent, and reflects a rapidly developing area of empirical economic investigation. There is much about the precise nature of mechanisms and the size and distribution of agglomeration effects that remains uncertain. Nevertheless the evidence is sufficient to conclude that in aggregate, agglomeration does have a moderate effect on productivity outcomes. Beneath the aggregate effect, there is considerable variation by sector, country and time. This evidence conveys important messages for the design of economic policy. Promoting high quality growth of New Zealand’s largest city is likely to produce net economic benefits; but any policy that is designed to build national or regional scale in particular industries in order to get productivity benefits is unlikely to succeed.

41. Research and Development in New Zealand: A decade in review
Ministry of Research, Science and Technology, June 2006 http://www.morst.govt.nz/publications/statistics/decade-in-review/
This report tracks research and development trends in New Zealand over the decade 1994 to 2004.  It collates, for the first time in a single document, statistics on the sectors performing R&D, and the level and source of investment for research carried out in this country. 
The scientific research industry has shown the greatest growth rate over the decade, nearly trebling its R&D expenditure over that period. This equates to an 11 percent per annum increase. The two other large industries, manufacturing and other services, have also increased substantially over the decade by amounts of 75 percent and 91 percent, respectively, equivalent to growth rates of six percent and seven percent per annum.
In terms of their contribution to total growth in the amount of R&D performed by the Business sector overall, the table below shows that the scientific research industry has been the dominant contributor, providing 43 percent of the total growth. The manufacturing industry has contributed 32 percent of the total growth and the other services industry has contributed 23 percent.
Biotechnology R&D in 2004 was estimated to be $349 million1 – 25 percent of total R&D expenditure. A higher proportion of CRI R&D is biotechnology R&D compared with the private and university sectors. Within the private sector, the majority of biotechnology R&D is performed within the scientific research industry.

Commercial developments in the primary sector over the last decade have increasingly helped New Zealand industries to stay competitive in a global market. A recent report2 commissioned by MoRST, and undertaken by the Agribusiness and Economics Research Unit (AERU, Lincoln University), measured the economic contribution of biotechnology to New Zealand’s primary sector. The method focused solely on four generic biotechnologies which were commercially used within the different primary industries. This meant that the results were actual values rather than estimates. The values represent the profits attributed to the biotech-based commercial product over and above the counter-factual, ie, what would have been the baseline profits had the biotechnology not been developed. The results were fed into the economic models developed by AERU, allowing the wider financial impacts to be considered. The results showed that the annual economic contribution of the four biotechnologies alone was conservatively estimated to be between $300 million and $400 million.

42. New Zealand large firm performance 
Ministry of Economic Development paper prepared by Gordon Witte for the National Innovation System project, December 2006
Key Messages:
· Overall, New Zealand does not have fewer large firms as conventionally defined - our share of firms with 250 or more employees is higher than most European countries and Australia when normalised by population and/or the total number of employing firms.  However, there are sectoral differences - we have approximately the same proportion of large (200+) manufacturers as Australia, but fewer than Europe.  Unsurprisingly, we have a high share of large food and beverage firms.

· However, New Zealand has very few globally significant firms even accounting for the small size of our economy – in terms of the country of origin of FORBES 2000 companies, Switzerland has 39, Australia 36, Sweden 26, Finland 15, Singapore 14, Denmark 11, Norway 9, Ireland 8, Portugal 7, Chile 6 and New Zealand 1.

· New Zealand’s largest firms (including Fonterra) are small on a world scale and the extremes of our firm size distribution drop off more steeply than in other economies.  The small scale of our largest firms means that, amongst large firms, our average firm size is small relative to many other countries.  This small large firm average size does not appear to reflect our peculiar industrial structure - if anything, our industry structure suggests we should have a higher large firm average size than other countries when in fact the opposite appears to be true.

· Business R&D in New Zealand, as in other countries, is highly concentrated within the largest R&D performers. However, compared with other countries, large firms’ share of total business expenditure on R&D is relatively low.

· New Zealand’s 100 largest companies appear to exhibit a much higher degree of foreign ownership than in many other countries. Closer examination reveals that many of these were domestically-focused subsidiaries of overseas multi-nationals and that only half of the top 40 companies had outward international activities, although those that did tended to have a very high degree of international engagement. Cooperative ownership structures also appear to be more common in New Zealand, reflecting our relatively large primary sector.

· New Zealand’s large manufacturers have low labour productivity relative to most advanced economies.  Overall the evidence is consistent with a view that New Zealand’s largest firms have a high reliance on labour and a low degree of capital utilisation, which explains why we have a favourable share of large firms by employment measures but low levels of labour productivity.

These findings raise questions about the links between ownership, governance, export orientation, investment, innovation and firm growth.  For example, a concern relating to the fact that many of New Zealand’s largest firms are either foreign subsidiaries, state-owned or cooperatives is that they may have blunt incentives to grow and expand in New Zealand.
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In addition to distance from major world centres, small size of the domestic economy, and unusual industry structure, New Zealand’s relative lack of very large firms has been suggested as a potential reason for New Zealand’s low level of business R&D and its comparatively poor economic performance relative to other OECD countries (see, for example, Crawford et al (2005), Mills and Timmins (2004) and McMillan (2004)).  Crawford et al (2005) note that large firms account for the major proportion of R&D effort globally, with over 80% of business R&D in the OECD accounted for by firms with more than 250 employees.  In New Zealand, over 50% of business R&D is performed by firms with fewer than 100 employees. 

To the extent permitted by the literature, we try to shed light on a variety of questions including:

· What is and has been the contribution of large firms to innovation and aggregate economic growth in economically advanced countries?

· What factors influence the size structure of firms within an economy?

· What do we know about how large firms and small firms interact within the economy?

· What influences the shape of, and what are shaped by, the share of large firms within an economy, including exploring issues of ownership structures (families and foreign ownership), corporate governance, the role of tax and regulatory policy, industrial specialisation and the role of technology.
Lamoreaux et al (2003) argue that, as the economic environment changed in the 1980s and 1990s, large incumbent firms found themselves outperformed, including in their home countries and industries, by smaller (although not necessarily small in absolute terms), more specialised, vertically disintegrated rivals.  Many of the enterprises that rose to the top then succeeded by substituting large managerial hierarchies with alternative means of coordinating vertically- and horizontally-linked activities – most notably contractual relationships.  The large incumbent firms, in turn, sought to improve their competitiveness in the new environment by refocusing resources on their “core” businesses, selling off subsidiaries and even entire divisions and, in the process, reducing significantly the range of activity subject to managerial coordination.

… while the world’s 50 largest firms grew their value-added at a pace similar to world GDP between 1983 and 2001, they grew the value of their capital assets by approximately 4 times the pace of world GDP growth over the same period.  

Only the employment share of large firms appears to have fallen.  In 2002 the Fortune global 500 companies employed about 47 million people globally – an average of nearly 100,000 each.  Collectively these firms employed 1.6 percent of the world’s labour force but employment in the world’s largest 50 corporations increased by only 1/8 of the growth in profit for the same firms during the period 1983 to 2001.

In short, the data imply there has been a significant increase in large firm labour productivity during the period 1983 to 2001.  The focus of business historians, however, has been firmly on the declining share of large firm employment, which has been mirrored by a trend, at the opposite end of the firm size distribution, towards greater self- and small-firm employment.  

McMillan (2004) suggests that a possible reason for large firm underperformance in New Zealand may be the smallness of the domestic market combined with fixed trade-costs.  A firm may be “condemned to producing below minimum efficient scale” unless it exports to some larger markets, and there may be barriers to moving into exporting.  Fixed trade costs (e.g. language barriers, different currencies, contracting insecurities, and learning about foreign demands and how to do business overseas) may be the source of the export barriers, and he cites Anderson and van Wincoop (2004) to suggest that these costs are especially high for differentiated goods with scale economies.  However, there appears to be little empirical evidence to support this view (Gabbitas and Gretton, 2003).

…Bhide (2000) offers the following reconciliation of pre-determined industry structures and the existence of entrepreneurial talent: exogenous economies of scale determine the number of competitors in a market, whereas the capacities of individual entrepreneurs determine their identities.  Many qualities, not just chance, determine which entrepreneurs will successfully adapt to the exogenous innovations that increase (reduce) economies of scale.  The survivors are hungrier for market share, they are more willing to take the risks of investing in a new technology, and have the capacity to convince investors to supply the necessary funds.  They can market and sell a high volume of output and can establish effective mechanisms for solving the coordination problems involved in realising economies of scale.

… some industries are much more capital- and R&D- intensive than others, and large economies of scale in these industries result in firm sizes that are much larger, on average, than other less capital intensive industries.  Consequently, even if there were no cross-country differences in the intra-industry firm size distributions, there could still be significant differences in national-level firm size distributions.  Thus, there is a need to control for differences in industry structure before attempting to compare firm size distributions across countries.

Schumpeter (1942) advanced many arguments for why innovation can be expected to increase more than proportionately with firm size:

i) R&D projects typically involve large fixed costs and these costs can only be covered if sales are sufficiently large
;

ii) There are economies of scale and scope in the production of innovations;

iii) Large diversified firms are in a better position to commercialise unforeseen innovations;

iv) Large firms can undertake many projects at any one time and, hence, spread the risks of R&D; 

v) Large firms can afford to invest not only in applied but in basic research, which is generally held to have higher (average) returns;

vi) Large firms have better access to external finance and are therefore more able to finance risky R&D projects; and

vii) The distributed geographical representation of large firms means they can more easily and more effectively capitalise on broader knowledge and innovations from other countries.

Pavitt (1991) argues that, globally, large firms are a major source of technology and innovation, although he argues formal R&D activities exaggerate the innovation share of firms with more than 10,000 employees.  In particular, he argues that large firms make a particularly important contribution in the chemical, electrical, electronic, aerospace and automobile sectors.  These are the sectors in which R&D effort is concentrated, and where in each country innovation is dominated by relatively few firms.  Strategic decisions by these firms can therefore have a major impact on sectoral patterns of technological activities and the economic performance of whole countries.

Pavitt (1991) summarises the key properties of innovative activities in large firms (which are qualitatively different from innovative activities in small firms
) based on empirical research:

a) Innovative activities evolve in ways that are firm specific in nature and cumulative in their development path over time.  Most technological knowledge emerges from the development, testing, production and use of specific products within firms.  Actual and desirable performance characteristics of products and production processes are therefore usually multi-dimensional and complex, and cannot easily be reproduced from scratch.  Tacit knowledge obtained through experience is of central importance;

b) They are highly differentiated across industries.  The range of feasible choice open to a firm is limited strongly by the extent to which its accumulated technology skills are proximate to other technologies.  Technological competencies also vary in the volume of technological opportunities available (e.g. firms in chemicals and electronics have rich possibilities in closely related products and markets whereas firms in textiles have fewer);

c) In large firms, innovative activities involve continuous and intensive collaboration amongst professionally and functionally specialised groups.  Knowledge inputs for any specific innovation normally draw on a wide variety of professional skills within science, engineering and management.  In nearly all innovating firms with more than 10,000 employees, these skills are organised into product divisions and functional departments (Pavitt et al, 1989)

d) Innovation activities remain highly uncertain in relation to their commercial (although not necessarily technological) outcome.  Only about one in ten R&D projects turn out to be a commercial success, and about half industrial R&D firms find no profitable application.  Both practitioners and theorists have great difficulties predicting the rate and direction of technological change.

e) An essential dimension of the large firm’s managerial competence is the ability to combine broad and diverse technological competencies into effective units for identifying and developing innovations.  Horizontal communications across functional boundaries, flexibility in the definition of tasks, links with outside expertise and with users, and the authority and experience of managers, are all factors that influence successful implementation of innovation in the context of inter-functional integration, in addition to the quality and competence of R&D and related technological activities (Pavitt, 2001)

More recently, Baumol (2002) has forcefully and persuasively argued that rivalry among large firms in industries with a relatively small number of enterprises is of particular significance for growth: “In today’s economy, many of these ‘oligopolistic’ firms use innovation as the main battle weapon, with which they protect themselves from competitors and with which they seek to beat those competitors out.” (Baumol, 2002).  He draws an analogy to an arms race, whereby each firm is driven to conclude that its very existence depends, at the very least, on matching its rivals’ efforts and spending on the innovation process.  Naturally, in an economy characterised by this strategic rivalry in R&D and other related activities, a constant stream of innovations can be expected to appear.  Baumol shows that, at least in terms of R&D spending in the U.S., it is these large firms that supply the bulk of the funding for innovation.

The inherent conservatism of large firm R&D naturally leads to the expectation that these firms will tend to specialise in incremental improvements and tend to avoid the risks of the unknown that the revolutionary breakthrough entails.  Baumol conjectures that most of the revolutionary new ideas of the past two centuries have been, and are likely to continue to be, provided more heavily by independent innovators who operate small businesses.  But this is not to say there is little for the large firm to do.

Baumol argues that the type of innovation that giant enterprises specialise in is primarily devoted to product improvement, increased reliability, enhanced user-friendliness and the finding of new uses for those products.  The bureaucratic control of innovative activity in the large firm serves to ensure that the resulting changes will be modest, predictable and incremental.  One should not underestimate the economic value of these incremental contributions.  Though each small improvement may be relatively unspectacular, added together they become very significant indeed (e.g. computer chip speed).

Agrawal and Cockburn (2003) examine geographic co-location and agglomeration of industrial R&D and university research, particularly focussing on role of universities as sources of research spillovers and the role of large, local R&D-intensive firms in exploiting those spillovers.  Their central thesis is that the presence of an anchor tenant
 firm enhances the regional innovation system such that local university research is more likely to be absorbed by and to stimulate local industrial R&D.  This effect is in addition to any role of the anchor tenant as a direct consumer or supporter of university research.  Furthermore, the ability of anchor tenants to do this is a function of their particular characteristics: large, local and R&D-oriented, with absorptive capacity in a particular technology area.

On the supply side, large anchor tenants thicken factor markets differently than many small firms of an equivalent (aggregate) size.  Economies of scale and scope allow large firms to employ workers with highly specialised skills such as experience in large-scale manufacturing, taking firms public and entering foreign markets.  The presence of workers with these skills in local labour markets may make these skills available to smaller firms.  Similarly, large firms attract high-quality suppliers.  

On the demand side, the impact of demand from large firms on “intermediate” markets for early-stage technologies may be quite different from the aggregate demand of many smaller firms.  Large firms may be better informed about final demand in distant markets.  By possessing high-capacity manufacturing capabilities or established distribution channels, large firms may be able to profitably manufacture and sell products which small firms cannot.  By selling into many different markets, large firms may have access to information that suggests new applications for an early-stage technology of which smaller firms are unaware.

Fagerberg (2002) argues that it has been shown over and over again that, in many cases, small entrepreneur-led firms are particularly active in innovation in new and promising areas, and that they therefore play a very important role, and often a dominant one, in the early phase of a technology (before a dominant standard has emerged).  Over the course of history, there are many historical examples of small firms entering an industry during periods of major technological shifts.  As time goes by, the competitive advantage may well shift towards larger firms.  Eventually, some of the small entrants may grow to become large, perhaps at the expense of initially larger but more inert incumbents.  Thus, it might be argued that a theory of innovation-based growth needs to take into account different types of firms, their mutual interaction and selection processes.

Cohen and Klepper (1992) argue that there are virtues to having a large number of small firms in an industry and to consolidating output in a few large firms.  The advantages of an industry composed of numerous small firms rests on two points made by Nelson (1981) regarding the importance of competition and diversity for technological change.  The first is that in an industry undergoing technological change, there are many productive ways of innovating.  The second point is that firms have different capabilities and perceptions which lead them to pursue different approaches to innovation.  Hence, dividing up industry output over a greater number of small firms increases the chance that any given approach to innovation will be pursued.  While increasing the number of firms does not necessarily benefit individual firms in the industry, it promotes technical advance and therefore benefits society.

In summary, there are two schools of thought regarding the contribution of large firms to innovation and economic growth.  On the one hand, there are theorists who consider there is a positive link between a country’s largest firms and economic prosperity, based in part on a view that when large corporations prosper they create wealth for shareholders that spills over to the rest of the economy.  D’Cruz and Rugman (2000) stress how large firms can coordinate efforts to create and capture economies of scale and scope.  Schumpeter (1942), Romer (1986), Baumol (2002) and others argue that large, quasi-monopolistic firms create and finance the innovation that fuels economic growth.  Schumpeter (1942) also proposes that job security in large firms lets managers and workers participate in high risk-high return undertakings that would entail unacceptable career risk in smaller firms.

But other plausible arguments link the continuous dominance of the same large firms to economic stagnation.  Schumpeter (1912), Aghion and Howitt (1992, 1998), Aghion et al (1999) and others link innovations per se to the turnover of dominant firms, making the continuous dominance of a set of great corporations a symptom of stagnation.  Upstarts with new routines replace past winners that cannot change their routines (Nelson and Winter, 1982).  Kreuger (1974), Helpman and Grossman (2002) and others argue that large established firms might invest in political rent-seeking, manipulating their economies’ institutions to lock in the status quo and block upstarts.  Thus there are dichotomous views in the theoretical and empirical literature on the relative importance of small and large firms for economic growth.

The empirical literature has highlighted a small number of regularities regarding large firms and the firm size structure of economies.  We briefly summarise these below:

· Large firms constitute the minority of firms but they account for a proportionately large share of employment, revenue and value added;

· There is an important industry component to firm size structure: in particular, manufacturing firms tend to be larger than services firms.  Large firms account for a larger share of employment in manufacturing than in services, arguably because technological factors and economies of scale play a more important role in the former;

· Less predictably, there are persistent differences in the size distribution of firms across countries, in the sense that the size distribution differs across countries in systematic ways even for narrowly defined sectors; 
· While technological factors play an important role in determining difference in firm size across sectors, technology is not the only (or even necessarily the primary) determinant of firm size across countries;

· Large firms play a dominant role (e.g. through their ownership of a large stock of advanced technologies) in the innovation systems of their home countries, but they have not internationalised their innovative activities to the same extent as their production activities; and

· While large firms are not necessarily more R&D intensive than small firms, they are widely regarded to have an advantage in the commercialisation of R&D when the technological and market environments are relatively certain.  In contrast, any advantage in R&D and its commercialisation, is considerably weakened when there is considerable uncertainty in future technological development trajectories, or where new disruptive technologies shift market demand for their products.

There is considerable evidence that firm size is related to a firm’s productivity, survival, profitability and propensity to export.
  Most studies on productivity at the firm level have found notable heterogeneity between large and small firms.  Large firms are systematically found to be more productive than small ones (Geroski, 1998).  Typically, larger firms are associated with higher productivity levels.  Such differences may arise because of differences in the distribution of factor inputs and by differences in the returns to such factors.  Geroski (1998) argues that size may have a direct effect on productivity as well as indirect effects through the conditioning of the effects of other variables (e.g. factor returns) on productivity.  Ruano (2002) argues that small firms tend to be younger and are less efficient because they have not undergone the market selection mechanisms and they also have a higher failure rate.  

…large firms are a major source of technology and innovation globally.  Baumol (2002) and others have forcefully and persuasively argued that rivalry among large firms, particularly in industries with a relatively small number of enterprises, is particularly significant for economic growth.  Yet small firms also play a crucial role in the innovation process and dynamic complementarities are thought to exist between small and large firms.  For example, Baumol (2002) argues that innovation within giant firms is primarily devoted to product improvement and the exploitation of technological opportunities related to existing business lines, whereas small firms are more likely to explore and develop new technological opportunities.  Large firms are also thought to enjoy an advantage over small firms in exploiting new technologies commercially, and small firms adapt to this by developing strategic niches.

The above suggests that there is no unambiguously optimal firm size distribution for a country (i.e. no obvious or clear link between the share of large firms in an economy and its overall economic performance).  Some countries, particularly those that are small and distant from global markets, may themselves fill a “strategic niche” by operating as incubator economies (generating bright ideas for commercialisation by large incumbent multinational companies).  Nevertheless, there is a risk that nations without large firms may well suffer in technological competition in many industries.

The limited evidence on business strategies of New Zealand firms suggests that many do adopt strategies that reduce the importance of scale.  For example, an increasing number of manufacturing firms contract out their manufacturing entirely (usually overseas) so that they can concentrate on product development, distribution and marketing.  Infometrics (1999) argues that this is not motivated primarily by cost cutting but instead represents a strategic decision to specialise on these tasks, reflecting a view that product development, distribution and marketing are the most important determinants of value added.
  Supporting this conclusion is Infometrics’ observation that “New Zealand manufacturing costs are relatively low and there is no reason why we cannot build production lines to world scale for particular products
 … Distribution is where real economies of scale exist, but our view is that few New Zealand companies have the sales volumes to capitalise on the true potential of distribution and marketing economies” (Infometrics, 1999).  

Instead, New Zealand firms use a range of strategies to get around the associated fixed costs of developing export markets and establishing distribution channels (e.g. producing niche products, using independent distributors, and focussing on a single product).  While a number of firms have been very successful at implementing these strategies, demonstrating adaptability of New Zealand firms to the international environment, these approaches in effect stifle or work against the establishment of scale.  This is not necessarily a constraint on economic growth and instead reflects innovative approaches to dealing with the inherent disadvantages that a lack of scale can bring.

Notwithstanding the adaptive capacities and niche strategies developed by small innovative New Zealand firms, Simmons (2002) argues that these strategies help explain why New Zealand has no significant MNEs outside the resource-based sector.  One reason for this might be a lack of entrepreneurs with the skills and ambition required to grow firms from medium-sized to large, as distinct from the kind of entrepreneurial skills required to set up and successful run a small firm.  Bhide (2000) argues that the entrepreneurial traits and roles required to build long-lived large firms are fundamentally different than those involved in starting a business, with the latter requiring the willingness to adopt audacious goals and to formulate and implement sound long-term strategies for achieving them.  The role of such entrepreneurs is particularly marked in the achievement of marketing and distribution economies.

From a government policy perspective, this work suggests few avenues for further exploration.  In the main, determinants of firm size relate to traditional factors such as economies of scale and scope, market size (for non-tradable sectors) and idiosyncratic factors.  These factors are, in the main, not amenable to policy intervention and, even if they were, there is insufficient evidence to warrant policy approaches that aim to favour large firms.  One issue that may be worthy of further attention is to consider whether firms make effective utilisation of collaborative mechanisms for gaining scale in marketing and distribution, which appears to be a barrier that is particularly relevant for New Zealand firms.
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Research and Development (R&D) plays two distinct but complementary roles in the economic growth process (Cohen and Levinthal, 1989).  First, as a source of new knowledge, it is a means by which new discoveries are made.  Second, as a learning process that generates and builds absorptive capacity within firms, it allows the adoption, imitation and adaptation of others’ discoveries.  

Yet R&D is only one of the activities that firms carry out as part of the innovation process.  Other non-R&D innovation activities include the acquisition of externally generated knowledge, the acquisition of machinery and equipment, and the design and marketing of new products.  Firms typically engage in a combination of internal and external knowledge acquisition strategies - even the largest and most technologically self-sufficient organisations require knowledge from beyond their boundaries.  

Evidence on the links between internal R&D and other innovation strategies strongly suggests that internal R&D is an important complement to external knowledge and technology sourcing strategies.  Indeed, the most successful innovators are those firms that combine a range of different innovation activities.  There is also reasonably strong evidence that internal R&D is a pre-requisite for firms to take advantage of many external modes of technology and knowledge acquisition.  That is because internal R&D increases the firm’s ability to locate, assimilate and utilise external knowledge (Cohen and Levinthal, 1990).  

The multiple links between internal R&D capability and external knowledge acquisition suggests that both activities need to be embedded in the wider innovation strategies of firms.  This reinforces the importance of policies that encourage firms to build internal R&D capability, as well as those that facilitate the acquisition of knowledge and technology from beyond the boundaries of the firm.

In comparison with other OECD countries, New Zealand has a low level of business expenditure on R&D (BERD) even taking into account our unique industrial structure.  Recent unofficial estimates of real growth in business R&D spending over the last decade suggests it grew at a faster rate than the OECD average between 1994 and 2004 (6% p.a. compared with 3.7% p.a. for the OECD).  However, this rate of growth is much lower than previously thought due to inconsistencies in official measures of BERD over time. 

Whether or not BERD is too low is a hard question to answer – it requires a prediction of what our level of BERD ought to be taking into account a range of possible explanatory factors.  Many explanatory factors for New Zealand’s low level of BERD have been hypothesised (e.g., neutral tax treatment, absence of labour mobility between the public and private research sectors, size and distance from markets, industrial structure etc) but there have been few attempts to explore New Zealand’s comparative R&D performance in any rigorous manner.

There is some evidence that the combination of our distance from major world centres, high proportion of small firms and relatively large size of the agricultural sector account for most of the difference been New Zealand’s business R&D intensity relative to other OECD countries (Crawford et al, 2006).  Yet there is a need for caution in interpreting this result in light of significant measurement problems and because other possible explanatory factors were omitted from the analysis.  In addition, the influence of these fixed or slow-moving factors is not inevitable, and policy should consider how to compensate for any inherent disadvantages associated with our unique economic geography.

A vast body of theoretical and empirical work suggests that markets may fail to provide sufficient quantities of R&D.  While performers of R&D clearly benefit commercially from the resulting innovations, the non-rival and partially excludable nature of knowledge means it can be difficult for producers of knowledge to prevent some of the benefits from spilling over to others.  This means that firms may under-invest in R&D relative to the socially optimum level, precisely because the full rewards of that investment do not accrue to them.  In other words, the private rate of return to R&D is significantly lower than the social rate of return.  Evidence from a broad range of studies suggests that the social gross (excess) rate of return to R&D lies between 20-50% (Cameron, 1998).

The idea that market returns alone are insufficient to produce the socially optimal level of R&D is the primary rationale for the patents regime, which provides temporary monopoly rights to innovators.  However, the limited ability of firms in many industries to capture benefits through patenting suggests that other instruments may be beneficial.  It is generally agreed by economists and policymakers that governments have a role to play in encouraging appropriate levels of business R&D expenditure - the debate is about the best mix of interventions.

Direct instruments for subsidising business R&D can be non-discretionary or discretionary (OECD, 2003).  Non-discretionary incentives typically take the form of tax concessions whereas discretionary incentives are usually delivered as grants.  Both types of scheme impact on firms differently and both have advantages and disadvantages in terms of their design and the type of assistance they deliver.  An important consideration in the design of an overall system for supporting business R&D is the balance between non-discretionary and discretionary instruments.

Since many countries use a combination of policy instruments, it is surprising that few studies investigate the combined effects of different types of policies - the empirical literature is divided into two strands that separately evaluate the effectiveness of non-discretionary tax incentives and discretionary grants.  A key message from this literature is that non-discretionary tax incentives appear to be an effective instrument for increasing levels of business R&D in the long-run, notwithstanding that they often involve short-run costs that exceed the short-run benefits. 

In contrast, evidence on the effectiveness of discretionary grants is not clear cut
 – the link between publicly-funded business-performed R&D and output appears weak.  However, the extent of crowding out of privately-funded business R&D appears modest suggesting a complementary relationship between publicly and privately funded business R&D.  On our reading of the international literature, the evidence for tax incentives is more consistent and tends to show stronger positive effects, although different instruments also appear to perform different functions and the best policy is likely to involve a mix of assistance.

Most OECD countries have publicly funded research grant programmes that direct public resources into private R&D projects.  However, such programmes have been in decline since the early 1990s.  New Zealand is one of only a few countries (including Switzerland and Australia) that have significantly increased direct government funding of business R&D since 1990.  In contrast, an increasing number of OECD countries have put tax incentives in place – possibly reflecting the stronger and more consistent evidence of their effectiveness – and there has also been a trend of increasing generosity of those incentives.  Notwithstanding these trends, the mix of direct financing and tax incentives for business R&D varies considerably across OECD countries.  While there is wide variation in policy settings across countries, New Zealand looks increasingly unusual in the OECD in terms of its sole reliance on discretionary grants.

The main instrument for stimulating business R&D in New Zealand is grants delivered through the Foundation for Research, Science and Technology (FRST).  In terms of the tax treatment of R&D, New Zealand’s current policy is to have a neutral tax treatment (relative to other forms of current expenditure).  Improvements to tax treatment have been made in recent years, including clarifying the revenue/capital boundary and giving companies in loss situations the option of deferring deductions for R&D expenditure.  

The Government has also recently released a Business Tax Review discussion document, which calls for submissions on the desirability of introducing targeted tax incentives for R&D, export market development and skills (Hon Dr Michael Cullen and Hon Peter Dunne, 2006). 
The available evidence about the effectiveness of the various FRST schemes for stimulating business R&D is mixed.  The suite of Technology New Zealand (TechNZ) schemes has evolved and adapted over time, particularly from the perspective of enhancing and streamlining access for firms and extending the range of non-R&D commercialisation assistance available.  

While evaluative evidence suggests that TechNZ schemes have generally been effective at enhancing firms’ technological capability, they have been criticised for their relatively limited reach (Infometrics, 2001).  Other (albeit tentative) evidence on Grants for Private Sector R&D (GPSRD) suggests this scheme may not be effective at creating an enduring increase in business R&D spending (Foundation for Research, Science and Technology, 2002).  A weakness of TechNZ evaluations to date is that they do not attempt to quantify the additional business R&D that results from the programme.  The Ministry of Research, Science and Technology currently has an econometric-based evaluation underway that aims to address this issue.

Based on our analysis of the available evidence, we believe there is a strong rationale for implementing a well-designed non-discretionary R&D assistance scheme aimed at stimulating a sustained increase in levels of business R&D.  Introducing such a scheme would allow existing discretionary grant assistance to be refocused and, potentially, scaled back.  One option would be to introduce a bold new initiative to improve the long-run enabling environment for ongoing increases in the level of business R&D.  Based on international evidence and experience, such a scheme would likely be delivered most efficiently through the tax system.  A more incremental option would be to improve the design of the grants for private sector R&D scheme to make it more like a non-discretionary subsidy.

It is important to note that R&D subsidies (in any form) are but one influence on the level of private R&D.  It is doubtful that non-discretionary subsidies (either individually or in combination with other forms of assistance) could compensate for a lack of “enabling conditions” in a country with a low level of business R&D.  While New Zealand’s business environment is generally sound, there are a number of potential impediments that may limit our innovative potential (e.g., a lack of absorptive capacity within firms; a lack of internationally-focussed firms; and a lack of labour mobility of researchers between the public and private sectors).  Other research should focus on these issues.

There has been a significant research into the types of firms that undertake R&D and the factors that influence how much R&D they do (see Symeonidis (1996) and Becker and Pain (2003) for surveys of the literature).  The key findings that emerge from this research are as follows:

· The large majority of firms (which are below a certain size threshold) typically do not perform R&D;

· Above a certain firm size, R&D spending appears to rise more or less proportionately with firm size – R&D intensity is independent of firm size above a certain threshold;

· Innovation output per unit of R&D expenditure decreases with firm size, possibly because of diminishing marginal productivity of R&D to scale, or because innovation output is mis-measured;

· Increased competition has a positive effect on the level of R&D effort, consistent with arguments that incumbents use R&D as a defensive strategy;

· There is little evidence of a positive relationship between a firm’s R&D intensity and the degree of market concentration.  Industry characteristics explain much more of the variation in R&D intensity than market structure;

· There are large differences in the cost of R&D projects across industries and within the same industry - it is by no means the case that the costs of R&D are uniformly high.  Even where R&D costs are high, evidence that large firms have an advantage in innovation is relatively weak (except for very large firms);

· Public policies can have important effects on the levels of R&D performed by firms (the evidence on the effectiveness of public policies is discussed later);

· University-industry linkages, membership in research joint ventures or co-operations have a positive effect on private R&D.  They act to foster spillovers and reduce duplicative R&D; and

The existence of financial constraints may restrict innovation by small firms and firms with little market power, although the evidence is often weak. There is some evidence to suggest that financial constraints may matter more for decisions to set-up R&D facilities than for decisions about year-to-year levels of R&D spending levels.
Alternatives to R&D

Innovation activities comprise all of the scientific, technological, organisational, financial and commercial steps which actually, or are intended to, lead to the implementation of new or improved products and processes (OECD, 1997).  In-house R&D is only one of these activities and may be carried out at different phases of the innovation process.  Other non-R&D innovation activities include the external acquisition of knowledge, the acquisition of machinery and equipment incorporating new technology, various other preparations for production (e.g., tooling up, industrial engineering, design etc) and the marketing of new products (OECD, 1997).

In terms of disembodied knowledge acquisition, there are three main alternatives: internal R&D and learning by doing; external knowledge acquisition (e.g., through licensing, R&D contracting, corporate venturing, recruiting skilled researchers and technologists); and collaborative R&D (e.g., with suppliers/customers, competitors or public research institutions).  In practice we observe firms using all of these strategies in combination.  Even the largest and most technologically self-sufficient organisations required knowledge from beyond their own boundaries.  

It is important to understand whether these different knowledge acquisition activities are substitutes or complements.  For example, if internal and external knowledge acquisition are substitutes, low levels of business R&D may not indicate a problem but instead may indicate that firms consider external knowledge acquisition (e.g., imitation of rivals) a better business strategy.

One strand of economics views internal and external knowledge/technology acquisition as substitutes – essentially, knowledge acquisition is seen as a ‘make’ or ‘buy’ decision (e.g., Pisano (1990)).  Proponents of this view seek to explain R&D outsourcing by reference to perceived cost and time advantages associated with more specialised sources of external knowledge.  Such “savings” are balanced against the transaction costs and risks associated with R&D contracting.  According to this view, R&D contracting is thought to be more likely in the case of generic (non-firm-specific) R&D that allows for specialisation advantages (e.g., routine materials testing).

This transactional approach to R&D has fallen out of favour and, in its place, an influential body of theory (see Cassiman and Veugelers (2005) for a good summary) has stressed the complementarities between in-house R&D and external knowledge acquisition:

· Own R&D allows firms to better scan the environment for existing technologies;

· Once a suitable technology is located, a firm with in-house R&D capability may be better able to evaluate the technology;

· When a firm decides to buy external knowledge or technology, its own R&D operations may allow it to better integrate the technology into its own operations;

· Access to external know-how may leverage the productivity of internal innovation processes, at least when the firm exhibits a willingness to take on external ideas; and

· Internal R&D resources (and other complementary capabilities in manufacturing and distribution) may improve the capacity of a firm to appropriate the benefits of externally sourced knowledge.

Most recent empirical evidence
 backs up these hypothesised complementary relationships between in-house knowledge development activities and external knowledge acquisition.  In particular:

· Firms that engage in a single innovation activity produce fewer innovations than firms that combine internal and external sourcing activities;

· Studies suggest that firms with higher internal knowledge stocks are more actively involved in pursuing strategies of external linkages.  Causality appears to run in both directions: firms with internal R&D are more likely to pursue and do more cooperative R&D, while cooperation also stimulates internal R&D;

· External sourcing of R&D is more effective when done in the presence of own R&D; and

· There is some evidence that in small and medium-size enterprises (SMEs), absorptive capacity is dependent on having design capability rather than the ability to conduct formal R&D.

The multiple links between internal R&D capabilities and external technology acquisition suggests that both internal and external knowledge/technology sourcing activities need to be embedded in the wider innovation strategy of the firm. 

The OECD (2003) summarises the lessons for policy makers from their review of policy effectiveness, which are particularly pertinent to the design of tax incentives:

· Clarity, Consistency and Predictability – There is a need for clarity on eligibility and entitlements (e.g., what constitutes R&D for the purposes of tax credits).  Certainty in R&D policies facilitates long-term corporate planning.  Evaluations show that R&D incentives are more effective when provided over a longer period.  Complex schemes or those that change frequently act as a deterrent to R&D investments;

· Awareness and Compliance Costs – Information programmes can help to raise awareness and understanding of the availability of R&D incentives.  Governments should also take into account the compliance costs associated with schemes, which can be particularly burdensome for smaller firms.  For example, Canadian research found that compliance costs for small firms equalled 15% of the value of the tax credit compared with 5.5% for larger firms;

· Tax Credit or Allowance – A firm’s preference for a credit or allowance depends on its effective marginal tax rate.  Both instruments can lower the overall tax liability for larger firms, but smaller firms – which may not have significant tax liabilities – may benefit more from allowances which lower their taxable income;

· R&D Level or Increment – Volume-based incentives are simpler but are likely to give short-run windfall gains to high R&D performers.  Incremental schemes are more complex to design and administer and can generate perverse incentives (e.g., firms alter timing of R&D spending to maximise the credit).  In theory, incremental schemes are more likely to give rise to additional R&D in the short-run although empirical evidence suggests that incremental schemes often have lower inducement effects than volume-based schemes.  Nevertheless, incremental R&D tax schemes may offer better value for money provided the definition of the base or reference level of R&D does not give rise to perverse incentives;

· Targeting – Most R&D tax benefits tend to be claimed by large enterprises which conduct the lion’s share of research.  Tax measures aimed at small firms are unlikely to have a significant effect on aggregate investment spending but may encourage innovative expenditures at the margin.  Provisions for carrying forward tax credits assist young enterprises in particular, since in the early years they may not be sufficiently profitable to take advantage of the tax incentive;

Comparison of Non-Discretionary and Discretionary Schemes

[image: image7.emf]  Non - discretion ary  Discretionary   Advantages        Are more  market - oriented   –  firms make  R&D investment decisions avoiding the need  for bureaucratic judgements about likely   payoffs from completing claims      Provide  greater certainty  about longer - term  assistance, thereby producin g a  more  sustained increase in R&D      Depending on design,  low administration and  compliance costs      Avoid problems of fixed budgets and the  need for  rationing    Advantages        Provide more flexibility to  target   assistance to  those projects that are thought to be m ost  beneficial      The cost is capped and certain      Can vary con ditions on a case by case basis      C an  potentially  use knowledge  of the science  system  to facilitate better interactions and  connections  amongst   players in the system     Disadvantages        One size fits all   –  the level of assistance is not  tailored to  the individual firm or project      May generate short - run costs (including  deadweight costs) tha t exceed the short - run  benefits      Difficult to use the instruments flexibly (e.g.  to target or impose conditionality oth er than  in relatively blunt ways)      Revenue cost is uncertain      May be difficult to remove or modify once in  place    Disadvantages        Rationing of  R&D projects  may be ad hoc and  may not  reflect the balance between private  and social return s      May create high admini stration and compliance  costs which discourage el igible businesses from  applying      Can be difficult to  reach all eligible firms      S chemes  may have one - off rather than ongoing  effects on level of R&D performed      D epending on design, may be d elays in  receiving gra nts and starting project s   due to  funding cycles    


45. Growing a born global:  Sale to an MNE as a strategy to counter resource disadvantage 

Unpublished paper by Professor Sally Davenport, Victoria University, 2005

(See also Where Does International Entrepreneurship End? Exploring Entrepreneurial Exit from Internationalised SMEs through Trade Sales, Working Paper Series 01-09, 2009
http://www.victoria.ac.nz/vms/workingpapers/publications/01-09_Davenport.pdf
‘Born globals’ are said to challenge the belief that the strategic options of small firms are constrained by resource poverty. Certainly born global firms appear to be able to internationalise successfully despite the resource intensiveness traditionally associated with large firm internationalisation. However, this does not mean that born globals do not suffer from resource constraints at other stages in their life-cycle. 

Exploratory research on ten born globals based in New Zealand indicates that these SMEs face major resource disadvantages when they aim to grow larger. One strategy to overcome this was to sell the firm to an MNE which provided many of the resources, such as extensive distribution channels and marketing reach, needed to grow the born global. This paper explores the drivers for the sale from three perspectives: that of the founder entrepreneur, the firm and the acquiring MNE, particularly focusing on the role of resources. 

Even though such sales are often not perceived positively by the host nation, this analysis suggests that such a sale can be more favourable as a growth strategy to counter resource disadvantage than other options, such as seeking venture capital or listing as an IPO. By recognising this as a natural born global growth transition, both SME managers and business development policy managers can prepare to support such sales.
Conclusion and Implications

The results of this exploratory study suggest that the coupling of a number of drivers in the born global’s business environment favour a sale to an MNE as a logical ‘next step’ growth strategy. The sale is framed as a strategy to counter the resource disadvantages of a ‘maturing’ born global, as it attempts to evolve from a ‘niche’ international market participant to become a major global player. At this important transition point, the firms have generally reached a plateau in their ability to internationalise further without a step increase in resources of a range of types. The ‘right’ MNE buyer appears to provide a greater range of appropriate resources at the right scale for growth than other possibilities, including IPOs or local venture capital.
What seems to be of particular importance, if this transition is to be negotiated successfully, is for the MNE buyer to be a ‘good fit’ for the entrepreneur and the born global firm. In all cases a huge amount of due diligence was done on ‘both sides’ of the border before the sale went ahead as there was considerable risk for all players. As several commentators have noted, these sales are bringing great validation to these born global firms and to New Zealand’s ability to generate world-leading technologies. Ghost’s success, for example, meant that Symantec was prepared to put effort into looking at a number of other New Zealand products as long as they fitted with its core business of software utilities, security or network protection. Lane Finlay, spokesperson of the Marine Export Group spoke in similar terms about the Navman sale: 
"It's terrific for New Zealand because Brunswick is recognising New Zealand as a low-cost place to develop technologies. Think of what that can do if that word spreads. If Brunswick is successful other companies will come down here looking for these hotbeds of innovation."

This exploratory study of the factors that influence the decision to sell a high-tech New Zealand born global, suggests that it would be appropriate to rethink the primarily negative framing of this transition towards a view that recognises that this ‘growing a born global’ transition may be unavoidable in the globalised markets in which New Zealand born globals must compete. Significant investment is required to grow to the next stage of global participation which can usually only be acquired from a large partner such as an MNE.  Considerable risk is taken by the entrepreneur in the hope that the sale will realise his/her vision for the company as the entrepreneur cannot always be sure they have chosen the right partner to achieve this vision. Even though not all sales will be successful in the long-term in terms of retaining a strong New Zealand presence (e.g. Deltec, Interlock, Marshall Software), a portfolio approach would suggest that as long as a good proportion of the sold born globals (or their R&D resources and capabilities) remain to grow to be global players, the nation can still reap the benefits.

This research suggests, however, that the framing of the transition needs to be more positive than mere acceptance and that these sales should be celebrated. As Phil Holliday stated after the sale of his company:

“We are starting to achieve what we set out to - a world-class business operating from Christchurch. It's important to shout about that, to show all the great little companies we have here what they can achieve.”

Jordan agrees but goes even further to argue that New Zealanders should view the transition as important external validation of the nation’s technology and firms and that the sales are an important measure of economic progress, a ‘proxy equivalent to the successful listing of companies’.  From this perspective, there should be more concern if such sales were not occurring! It is certain that Jade and Navman are not likely to be the last offshore sales of New Zealand high-tech companies. Rakon’s director Darren Robinson (commenting after the company won New Zealand’s 2003 Hi-Tech Supreme Award), for example, would not rule out selling to an overseas buyer: 

“We have no intention at the moment of selling out overseas but if the situation should arise, we wouldn’t entertain any overseas investment unless they were interested in maintaining the company’s operations in New Zealand”.

A poignant reframing of the born global sale to an MNE was provided by Rollo Gillespie, former chairman of the New Zealand Software Exporters Association, who commented on the Navman sale as follows:

“Each off-shore acquisition raises the credibility of all New Zealand technology companies in the eyes of the world.  I say the more of them the better. I used to think it was sad, but now I think of it as sad only in the same way as when your last child finally leaves home.”

The issue then becomes not whether these sales should happen, but how born global entrepreneurs can best prepare for such a transition and what appropriate public policy measures can be developed to assist the firms that decide to pursue this growth strategy. Having survived many critical challenges previously, including the “conflict between control and external funding” (Moen, 2002: 171), what can born global managers do to prepare for a possible MNE sale? Being active in the global industry from an early age would mean the managers will be well aware of the MNEs active in their, or related, industries. The born global managers could develop a strategy to assess the compatibility of the MNE by, for example, undertaking targeted alliances with them on relevant tasks such as small R&D projects or access the MNE’s distribution system to a new market. In this way, the born global managers can learn first-hand if the MNE’s strategy and way of operating is sympathetic to the entrepreneur’s vision of the future of the company.

On the other hand, if sale to an MNE is ruled out as an option or the founder entrepreneur does not wish to exit the company, developing a strategy to access alternative resources of equivalent size, if not scope, should be made a high priority. Cultivating international venture capital sources, or planning to access each different resource separately and gradually, might achieve the equivalent potential for growth that sale to an MNE can offer.

From a policy perspective, understanding that the sale to an MNE may in fact be a natural growth transition for these firms, rather than something to prevent or curtail, is key to the development of appropriate measures to support born global growth. There is evidence in New Zealand that an understanding of the advantages of a sale is beginning to occur amongst policy makers (Simmons, 2002). For those entrepreneurs who do want to carry out a sale, the best policy support would be directed towards attracting and selecting a buyer that will be ‘right’ for the local environment and sympathetic to the nation’s ways of doing business. Promoting other local resources, such as related skills or technology available in other local companies, universities or research organisations, such that the MNE sees a compatible ‘package’ of resources, may make the born global acquisition more attractive. Additional measures might also celebrate the sale and support the achievements of the exiting founder entrepreneur as he/she moves to become a ‘serial entrepreneur’.

For those born globals that do not wish to entertain an MNE sale, building a sophisticated venture capital industry (including links to off-shore venture capital) and an active stock exchange are probably the most obvious priorities. However, related measures might include assisting the born global to access the other necessary resources at an appropriate scale, for example, by supporting the building (or accessing) of manufacturing capability locally or, and possibly more likely, offshore. Whilst the latter option might seem counter intuitive to nationally oriented economic development policy, off-shore production capacity may be necessary if the born global is to survive the intense global competitive environment.  In this way a suite of policy instruments would be developed to either help born globals carry out, or avoid, an MNE sale, as is deemed appropriate for the particular firm and entrepreneur. Rather than denigrating sales to MNE then, growing a born global can be facilitated and celebrated as a ‘natural’ part of ‘doing business’ from a small, remote nation in an increasingly borderless business environment. 
46. Growing an Innovative New Zealand

Office of the Prime Minister, February 2002
http://unpan1.un.org/intradoc/groups/public/documents/apcity/unpan005946.pdf
Enhancing the existing innovation framework

There are a number of excellent examples of innovation happening in the New Zealand economy, but our innovation system has not always ensured New Zealand gets maximum benefit from our ideas. Also, people with ideas have not always been supported to achieve commercialisation.

Government has taken a number of initiatives already such as:

· Creating new Venture Investment Funds.

· Funding centres of excellence.

· Improving R&D provisions.

· Government will continue to build on such initiatives, for example by:

· Developing better linkages between tertiary education providers, industry and communities.

· Assisting in developing mentoring frameworks.

· Supporting the partnership development of incubator processes.
Focusing effort

Government financial and human resources are limited, so it is essential to focus them initially on areas which can maximise impact. To promote most effectively innovation, throughout the economy, government has identified three areas which have both the potential to grow in their own right and, because of their horizontal nature, positively improve productivity across the economy. These areas are:

· Biotechnology

· Information and Communication Technology

· Creative industries
47. Just how innovative are New Zealand firms:  Quantifying & relating organisational & marketing innovation to traditional science & technology indicators
MED Occasional paper, 07/04 R Fabling, June 2007
Summary:
Much evidence exists regarding the strategies, practices & characteristics that make firms successful. Previous microeconometric research within the New Zealand Ministry of Economic Development (MED) has examined the practices of New Zealand firms, focussing on those behaviours that have the strongest impact on firm performance (Fabling & Grimes, forthcoming). While traditional science & technology indicators (STIs) were found to be good signals of firm success, so too were activities underlying “non-technological” innovation, such as investments in market development or organisational improvement. At the economy-wide level, STIs generally provide a mixed message on the innovative capacity of New Zealand businesses. 

In 2006, Statistics New Zealand produced aggregate measures of product, process, organisational & marketing innovation (following the guidelines of the recently-revised Oslo manual). Uniquely, this innovation data has been collected in conjunction with a broader set of qualitative measures of general business practices. Further, for a sub-sample of almost 1300 respondents, consistently measured business practice data is also available from 2001.

We use this dataset to investigate how broader innovation measurement changes our understanding of what an innovative New Zealand firm looks like. We compare and contrast different innovation measures within the 2005 Business Operations Survey cross-section and then, using panel data, we ask how innovation activities and general management practices relate to future innovation outcomes. 

Using the BOS 2005 cross-section, we find that innovation outcomes are associated with inward direct investment and is more likely to be associated with product and operational process innovation than organisational management. Subsidiary firms are significantly less likely to be innovative, perhaps explained by a division of responsibilities within the business group.

Because of issues of causality and the importance of considering lags between practices and outcomes, we consider the impact of business practices in 2001 to innovation outcomes in 2005 by linking the Business Practices Survey and Business Operations Surveys. Few innovation activities are found to be significantly linked to positive innovation outcomes four years on.  Conducting in-house R&D and engagement with universities are positively associated with future innovation, whereas in the cross-sectional analysis they were not. These results are consistent with concerns that the returns to R&D accrue with a lag and may be missed with contemporaneous analyses.  An initial endowment of management practices in 2001 is good for innovations in 2005. The results suggest that good management practices provide an additional effect on future innovation outcome, over an above any effect on other inputs to innovation.
We conclude by briefly outlining the longer term work programme planned around this dataset. Driving the agenda is a desire to improve our understanding of firm practices and performance and, thus, to foster better policy design and implementation. 

48. New Zealand innovation policy reassessments 
Speech by Sir Peter Gluckman ‘Reflections on New Zealand and Innovation’7 December 2010
Historically, New Zealand has had a very low public and private investment in R&D relative to our comparator countries. I suspect the reasons for this are largely cultural. New Zealand was a frontier society, which until Britain joined the Common Market, did not think much beyond commodity exports. Perhaps with some historical justification it convinced itself with stories about number 8 fencing wire and home‐grown problem solving; namely that innovation can come from frontier inventiveness rather than from sustained investment in knowledge, R&D and innovation broadly defined. However, once Britain was no longer our customer and the protectionism of the 1970s was removed, New Zealand has struggled to lift its game despite strong commitments to orthodoxy in economic policy. That, together with our egalitarian ethos, makes us as a society somewhat reluctant to make active choices. As an egalitarian and frontier society with its innate anti-intellectualism we have had a limited appreciation of the importance of knowledge for the modern small state. Things are changing: for example a decade ago expenditure on R&D was seen as a cost, now it is seen as an investment.
This country has been inhibited by lack of intellectual discourse – we have had few real public intellectuals – and yet the complexity of the issues we face requires depth of interrogation and comment. A more intensive investment in science will drive that discourse. There is no shortage of issues, and these include climate change, water quality, the impacts of an electronically connected world, dealing with regenerative medicine, and so forth. These are all issues that the public is confused about or where the science is complex and the public and policy makers could be better informed.

We have not performed well in the productivity or GDP stakes over the last 30 years, and we have seen, over that time, other countries increase their R&D investment from about our level to about 0.8‐1% of GDP and have seen private sector investment rise even more. I only use comparisons to countries like Denmark, Israel, and Singapore, all small countries – many of which have problems of effective isolation and all of which have made major investments in R&D and seen their productivity and GDP rise accordingly. The problem is that this is only an association, and we still have those who doubt the evidence that investment in R&D is a key part of the innovation cycle as it is only correlative. One might say the same about any fiscal intervention such as tax cuts as the logic is the same in both cases. These critics demand causative evidence, which is clearly not possible given the complexities, confounders and timelags involved. But there has been a considerable mind shift in the last few years – we have seen government introduce a number of initiatives aimed at resolving several structural issues in the science system, improving technology transfer and incentivising the private sector. Already an uplift in private sector interest and involvement is appearing.

In my view the argument for a knowledge and innovation based strategy is obvious: New Zealand is geographically isolated with few natural resources that can be readily exploited beyond food, water, tourism and services and a minimal indigenous market. The manufacturing sector is small but significant and can only grow through knowledge based innovation and development. Our best assets are a highly educated population, a strong rule of law and integrity and our growing connection to Asia. It is within the weightless economy that we can really lift our performance. There are obvious sectors to exploit such as medical technology, agritech, nutriceuticals, clean tech, design, digital media and some areas of advanced electronics. But the need is to have sufficient idea flow from the public sector to warrant local and offshore private sector investment. It is no different to ensuring enough water in a hydroelectric scheme.

But we also need to be innovative in our business models – for example we should be developing public‐private partnerships to encourage multinationals in areas such as food and ICT to undertake research in New Zealand around which local activity can cluster. We need to develop multilevel partnerships in R&D with the Asian tigers so that we can marry our ideas generating capacity with their depth of market access, capital and managerial expertise.

In my view New Zealanders have not generally done well in managing and governing knowledge‐based industries and we need to increase the entrepreneurial skill base in this area (and I would refer to the recent New Zealand Institute report), we have shallow capital markets, we still try to develop a widget then sell it to the world rather than develop alliances at the discovery stage and go jointly to the market, which would get round many of the deficits of the former model.

It is for these reasons that when I met with Andy recently in Paris I put several questions to him. What is the OECD analysis of the relative benefit of public investment in R&D versus incentives to business? Is there a critical level of R&D investment which must be reached by the State before private investment starts to flow, in other words what is sufficient investment in public institutions to ensure enough ideas generation to convince the private sector to get in behind? My suspicion is that this occurs at a public investment by the State of around 0.7% of GDP. Given that our investment is only at 0.5%, what would OECD see as the priorities at the next stage – targeted investment or not? What percentage of the public spend should be on discovery research? We have generally moved away from this over past decades and this must have a long‐term downside – it is like diverting water upstream from the hydroelectric station.

The Government has made science and innovation one of its 6 pillars of economic growth and productivity. But science is also an essential defensive tool: we have seen the critical value of remarkable earthquake engineering, all New Zealand based, in saving lives in Christchurch; we know the critical value of bioprotection research, and so forth.

We have no deficit in our capacity to generate knowledge but rather in our lack of a sufficient volume flow to build the knowledge‐based and added value‐based industries and the support structures that flow from them. In 20 years what will New Zealand be selling to the world that can sustain real growth, that will earn $100s of millions and not just a few million – we cannot get rich off the latter. The answer must be that we will increasingly be selling added weightless value, the added value that comes from clever minds. We will sell food not as a commodity but because it has real added value, because we will have developed foods that have undoubted health benefit; we will sell electronics and manufactured goods, not because they are cleverer than someone else’s version but because we add value through clever design; we will sell services because of the added value of our engineering skills or the skills of our environmental scientists.

Underlying all of this is another key issue – we are 4 million people distant from markets and population centres. A reflection of our isolation is the intense and harmful parochialism between our major centres and we operate R&D over 7 major cities and sites. This seems too many for a small country – there is little clustering of public, technology transfer and private sector innovation activity, expertise is diffuse, if present, and the one advantage we should have in small country of promoting multidisciplinary innovation is thus lost. I am increasingly of the view that this failure to physically cluster is hurting us, and again I am interested as to whether the OECD has done work on the effectiveness of clustering knowledge industries and academic institutions. In Singapore it is easy because there is but one big city, but we note that clustering in Finland, Holland, Denmark and Israel has been highly effective. We also need to get beyond institutional parochialism and integrate the tertiary, science and business sectors ‐‐ more clustering can help in this regard. We need to change things so academics rotate to business and to the government sector.

And this leads to a related issue: the nature and importance of contestable funding. Our funding system is a derivative of the US and UK systems of the 1970s. We fund lots of small individualistic grants through the Marsden and HRC. The Foundation has tended to focus more on impact and the business case rather than science and excellence thus diminishing knowledge led innovation. Our system as a whole has been very competitive, which has inhibited inter‐academic and inter‐institutional collaboration; it is too capricious for research career development and may not be appropriate for a small country. There has been some increase in tools aimed at aggregation and collaboration, such as the Centres of Research Excellence and the Foundation’s platforms.

There is now to be a review of the contestable funding system. The question really is should we be looking for substantive change to a more strategic funding system ‐‐ preserving the right level of contestation for new entrants yet encouraging more integration into multidisciplinary and even international teams? What is the right level of contest? Is it sensible for a small country to run a very competitive contestable system scaled down from that of much bigger countries? When so much discovery has application outside its original field, how important is impact assessment? How should we prioritise because the simple fact is that 4 million people cannot do everything to the cutting edge and bad research is a waste of money?

My role is new. Like science advisors elsewhere, I have recognised a key issue around what is the role of evidence and science in government’s policy formation. Again this is a question I put to Andy two months ago. How can we evaluate the extent to which better and more robust scientific advice advances policy formation across all domains of government? There is some evidence that independent scientific advice to ministries does improve policy formation, but it is largely anecdotal. It is a matter that I know the OECD Committee on Science and Technology is turning its attention to. A related matter I am focused on is the quality of, and access to, government contracted research, particularly in the social sciences, I am currently preparing a report on this matter.

The matter of size has other implications, because New Zealand has to work hard to be relevant to the world. We need that relevance for diplomatic purposes and for flow‐on benefits to trade. Science offers that potential to assist in addressing this issue, and the Government has realised this. The Prime Minister has established a senior‐level international science and innovation coordination committee to enable a much greater focus on the link between science and diplomacy. There are several dimensions.

First, diplomacy plays its role in science. Diplomacy has allowed New Zealand science to get access to EU funds, and bilateral initiatives have been developed with Germany, China and Singapore, to name but a few. The science community has benefited. At the extreme, diplomacy and science come together in very large science projects such as hopefully the Square Kilometre Array radio telescope.

Secondly, science assists diplomacy– look at how many international agreements now have science within them. Science is relatively politically neutral and opens doors – it is perhaps the modern equivalent of ping‐pong diplomacy. And that science leads to trust and innovation and that innovation leads to economic opportunities through trade and investment.

Thirdly, science operates within diplomacy – the most obvious examples are in arms control verification but science is playing an enormous role in the diplomacy of climate change – not just in creating measurement approaches and identifying the problem but in helping the community towards solutions. New Zealand can be truly proud of its role in leading the work on the Global Research Alliance to reduce agricultural emissions – one that meets several diplomatic objectives. And it is science that is the glue that holds the real and virtual ungoverned spaces together for the global community – it is science that essentially governs the Antarctic, the internet, space and the ocean deeps.

The quality of our future as human beings on our rapidly degrading planet will depend on how well we develop new knowledge and use science and technology. Every challenge we face is in part based on science and technology and has its solution embedded in science and technology. A modern society must be scientifically literate and informed. Democracy requires this. While we should not expect every citizen to understand the complexities of quantum physics – who does? – we would hope that our community is literate with what the scientific method is, how science approaches complex issues, and how it addresses probability and uncertainty. This is not possible without a critical mass of scientists and science within the society, but that is not sufficient – we need to ensure scientific literacy in our schools and I am have just forwarded a report on this to the Prime Minister.

All this is made more acute by the rise of the internet. No longer can information be easily divided into that which is likely to be reliable and that which is not. In the past, that was perhaps the role of the specialist journalist, but now anyone can put so‐called information on the net. Much of that information is misleading or plain wrong and improved scientific literacy is needed so our citizens can make best use of the new world of information overload. This is a real challenge and I wish I had time to go into it in some depth.

Science brings with it a spirit of adventure, of enquiry, of innovation, of looking ahead. It can be infective and we want it to be infective for these are the very attributes that this country needs to have if it is to succeed. We need the ambition that science brings. To do so will require shifting our comfort zone. Increasingly our emergent knowledge economy will not stand alone, it will be partnered with those of other nations, nations closer to market and the capacity to go to scale. New Zealand can become a smart nation and a smart society. That is our challenge.
2010 Annual Report of the Ministry of Research Science and Technology (Chief Executive’s Report)
During 2009/10, MoRST led work on implementing the biggest changes to New Zealand’s RS&T system in nearly two decades. The Government has decided that greater simplicity, clarity and relevance are required from public investment in the system, along with improved measurement of that investment’s impact. Developing and implementing these changes set MoRST’s 2009/10 work programme. Simplification of the science system was continued through a new set of funding priorities for Vote RS&T. These priorities were aimed at delivering greater clarity about the outcomes the Government sought from its RS&T investment.

The Government’s goal of simplifying and streamlining the system is also reflected in changes resulting from the work of the Crown Research Institute Taskforce and in the decision to establish the Ministry of Science and Innovation (MSI), incorporating the roles of MoRST and the Foundation for Research, Science and Technology (the Foundation).

Supporting the Taskforce and implementing its recommendations were major pieces of work for the Ministry, as are the policy and organisational changes necessary to establish MSI. The Government also moved to address one of the long-standing weaknesses of New Zealand’s innovation system— the low level of business investment in R&D. The Ministry worked with the Foundation to develop a range of initiatives for using public investment to stimulate private investment in R&D. These were introduced in Budget 2010.

In addition to policy and structural changes, our work also recognised the importance of ensuring that New Zealand attracts and retains the people essential for a high-performing system. The Rutherford Discovery Fellowships, aimed at helping New Zealand’s top emerging scientists establish careers in this country, were one of the key measures in Budget 2010 designed to support top scientific talent.

2009/10 was a watershed year for New Zealand’s RS&T system. MoRST can be proud of its role in the development and improvement of the system during this time. The establishment of MSI represents an opportunity for the vision and commitment that underpinned our work over the last 20 years to be carried into a new Ministry that will continue to shape an RS&T system for the benefit of all New Zealanders.
See also:
OECD review - Inside Innovation http://www.morst.govt.nz/current-work/OECD-review-Inside-Innovation
Becoming more globally competitive http://www.morst.govt.nz/publications/a-z/b/becoming-more-globally-competitive
New Zealand's Productivity Performance New Zealand Treasury Productivity Paper TPRP 08/02 http://www.treasury.govt.nz/publications/research-policy/tprp/08-02
Putting Productivity First 

Speech by John Whitehead, Secretary to the Treasury, at the Icehouse, Auckland on 3 April 2008 http://www.treasury.govt.nz/publications/media-speeches/speeches/pdfs/spch-3apr08.pdf
In 2006 New Zealand’s level of labour productivity ranked 22nd out of 30 nations in the OECD – around 25 percent below the OECD average, 30 percent below Australia’s level, and 44 percent below the United States’ labour productivity. We’re not at the back of the field, but the pack of countries behind us is going faster than we are. The main issue here is not recent productivity performance. The key point is that our long-term productivity growth rates have not been enough to meet our living standard aspirations or to raise our productivity level to match other developed countries.

I find it encouraging that there are a broad range of voices – from politicians and business groups to economists, academics and unions – who are talking about productivity and what should be done to get our performance up to speed. That includes the performance of the public service, a topic I talked about a few weeks ago. What we should seek to avoid is the substance of this debate being limited to silver bullet solutions delivered in six o’clock sound-bites.

We also need to look beyond the current over-emphasis on perceived political solutions – the view that a few policy changes alone could fix the bulk of our productivity performance problems. I don’t wish to understate the very important role that government plays in creating an environment in which productivity may flourish or flounder. But I believe that if we want to see what can be done to lift long-term productivity growth, we have to look at what makes a difference at the firm level – the level where boots get dirty, hands get greasy and mouse-clicking fingers get achy.

So what are the factors that influence the growth of firms and productivity performance? Productivity is a complex challenge, but taking a broad perspective it can be thought of in terms of five interlinked drivers, all of which have a part to play in providing the conditions to enable firms to thrive. These drivers are enterprise, innovation, skills, investment and natural resources.
Statistical analyses and other data

49. Innovation Index of New Zealand 

IBM and University of Auckland press release http://www-03.ibm.com/press/nz/en/pressrelease/29432.wss
IBM New Zealand and the University of Auckland have today published the Innovation Index of New Zealand, an inter-industry, multi-indicator study measuring the rate of innovation effort in New Zealand since 1998. New research from IBM and the University of Auckland reveals important insights into New Zealand’s innovation performance. “Innovation performance is widely acknowledged as a key driver of economic prosperity, particularly in mature economies, and it’s important to understand our strengths and weaknesses when it comes to this important driver of growth,” says Jennifer Moxon, Managing Director of IBM New Zealand.
IBM and the University of Auckland formed a partnership to develop the Innovation Index of New Zealand in order to fill a gap in innovation research and provide business leaders, analysts and policy makers with valuable insights into New Zealand’s innovation performance over time.

The research looks at innovation across the whole of the aggregate New Zealand economy, as well as within 16 separate industry sectors, spanning both the commercial and non-commercial sectors. Seven components of innovation are examined: research and development; patenting; plant variety rights; trademarking; design registration; productivity; and organisational, managerial and marketing reforms. Together, the seven components provide insights into the extent of innovative activity at each stage of the innovation process.
The research reveals that, while some industry sectors have performed reasonably well, New Zealand’s overall rate of innovation has remained virtually flat for almost a decade.
After rising 13 per cent between 1998 and 2000, the overall rate of innovation in New Zealand remained virtually flat for the next seven years before dropping sharply in 2008, almost certainly in response to the then-deepening economic recession.

“Given the critical role that innovation plays in creating wealth and prosperity, it is concerning that the rate of innovation in this country has been virtually stagnant for the last decade”, says Ms Moxon.

“For New Zealand to achieve step-change economic growth, we must foster greater levels of innovation in key industry sectors where there is significant potential for commercialisation and wealth creation. By focusing our efforts on market-relevant innovation, we will ensure the greatest return on the investments we make as a nation,” Ms Moxon adds.
From an industry sector point of view, the strongest innovation performance came from the Agriculture, Forestry & Fishing Sector, where the sector index more than doubled between 1998 and 2008. It was the only sector where innovation activity has consistently increased year on year since the base year of 1998. In 2008, the rate of innovative activity in this sector was double the 1998 base rate and almost double the national all-sector average.
Associate Professor Basil Sharp, one of the principal researchers at the University of Auckland Business School, says that this finding came as no surprise to the researchers. 
“Given that Agriculture, Forestry & Fishing is responsible for more than half of New Zealand’s total export income – by far the largest single export sector – we would expect to see greater than average investments in innovation in this sector,” says Professor Sharp. The effects of the economic recession are evident in the 6% decline in the rate of innovation in 2008. Ten out of the 16 industry sectors declined, with three sectors hit particularly hard: Construction (down 15%); Accommodation, Cafes & Restaurants (down 12%); and Property & Business Services (down 11%). 

“An economic recession is the time when you should increase your rate of innovation, not let it drop off. Continuing to invest in innovation when times are tough gives you an advantage over your competitors when the economy picks up again. The decline in innovation intensity seems to indicate that some organisations in New Zealand view investment in innovation as a luxury, not a necessity,” Professor Sharp says.

IBM New Zealand’s Chief Technologist Dougal Watt says it is time for New Zealand to prioritise innovation to secure a brighter economic future.
“Innovation has the power to transform organisations, industries, even our whole country, but improving New Zealand’s innovation performance will not be simple or quick. It will require collective investment and long term commitment from many stakeholders, including industry bodies, research institutions, universities, business leaders, government policymakers, and investors. To drive meaningful change, this will have to be a truly collaborative effort. We at IBM look forward to being part of it,” says Mr Watt.




50. Innovation in New Zealand 2009
Statistics New Zealand (2010) http://search.stats.govt.nz/search?w=innovation%20in%20new%20zealand
Summary of Main Points:

A survey of businesses found 46 percent reported innovation activity in 2009, the same rate as in a survey carried out in 2007. 

The innovation rate in the Statistics New Zealand (SNZ) report was defined as the proportion of businesses that undertook any activity in the past two financial years that resulted in the development or introduction of new or significant goods or services, operational processes, organisational or managerial processes, or marketing methods. 

Innovation was important as it encouraged growth, knowledge transfer, and entrepreneurship, SNZ said. 

Many of the results in the latest survey were similar to those in 2007, suggesting the overall patterns of innovation activities had not changed. 

In the 2009 survey the information media and telecommunication services industry reported the highest rate of innovation, at 60 percent. 

Industries with rates of more than 50 percent were manufacturing; wholesale trade; electricity, gas, water and waste services; financial and insurance services; administrative and support services; and professional, scientific, and technical services. 

This country had a slightly lower innovation rate than Australia, with - for the same business size and industry coverage - this country having 48 percent and Australia 52 percent. 

Existing staff were reported as being important sources of information to innovating business 74 percent of the time, with customers 61 percent, and new staff 54 percent, the report said. 

Fewer than 10 percent of businesses rated universities or polytechnics, Crown Research Institutes, other research institutes, or research associations as important sources of information. 

Increasing revenue was the most common reason for carrying out innovations, being a factor for 90 percent of innovating businesses, while increased productivity was a factor for 78 percent, increasing responsiveness of customers was 73 percent, reducing costs 72 percent, and increasing market share 72 percent. 

Innovating firms reported an increase in sales in 47 percent of cases compared to 35 percent for non-innovators; productivity was higher for 39 percent of innovators and 23 percent of non-innovators, while 34 percent of innovators reported a rise in profitability compared to 29 percent of non-innovators. 

Businesses in this country spent almost $2.5 billion on product development and related activities in 2009, equating to 0.5 percent of businesses’ total spending, with manufacturing spending $773m, professional, scientific and technical services $414m, wholesale trade $332m, and retail trade $307m, the report said. 

Industries with the highest average spend per business were telecommunications at $830,000, some machinery and equipment at $691,000, finance $666,000, and insurance $603,000. 

The survey found that 45 percent of businesses which invested in product development or related activities spent less than $1000 per employee, while the overall average spend per employee was $2115. 

The 4 percent of businesses in the survey with 100 or more employees accounted for 50 percent of all employees and 47 percent of all product development expenditure. 

Only 8 percent of all businesses undertook research and development, although for those with 100 or more employees the amount was 20 percent. 

Patents, as a form of protection for intellectual activity, were used by 11 percent of innovators and 4 percent of non-innovators, with this country ranked 21st in the OECD for its patent rate at 11.8 per million population. 

Costs to develop or introduce innovation hampered 19 percent of businesses’ ability to innovate to a high degree and 21 percent to a medium degree, while a lack of management resources hampered 15 percent to a high degree and 20 percent to a medium degree. 
51. Economic development indicators 2011
Ministry of Economic Development, the Treasury, Statistics NZ, February 2011 http://www.med.govt.nz/upload/76481/Full%20report-lowres.pdf
Innovative Firms

Innovative firms are more likely to record an increase in market share, profitability, and total sales than non-innovative firms.

New Zealand firms’ innovation performance is mixed. Compared to other OECD countries, New Zealand has high rates of marketing methods innovation, and relatively high rates of product innovation, but relatively lower rates of process innovation and organisational innovation.69 A relatively low amount of New Zealand firms’ innovation efforts is focused on international markets.

New Zealand industries have proportionally more innovating firms than their corresponding Australian industries in four of 16 industries (wholesale trade, accommodation and food services, administrative and support services, and healthcare and social services), about the same in two industries (manufacturing and construction), and less in the remaining 10 industries.
Another indicator of business innovation is the share of high-tech exports. Technology intensive exports accounted for much of the growth in trade over the decade to 2005 and grew more rapidly than total manufacturing exports in all OECD countries except Japan.

New Zealand has the lowest share of high and medium-high-tech manufactured exports of all OECD countries. In part, this low share is due to New Zealand’s concentration on primary sector exports, which are classified as low-tech, even though there is a sophisticated science and technology base underpinning them.

Hausmann and Rodrik have created an outcome indicator of the sophistication of exports. This shows that the sophistication of New Zealand’s exports is consistent with its per capita income – good for a resource-based exporter, but well below the most sophisticated exporters.

Innovation Linkages

Commercially valuable innovations typically do not arise in isolation, but develop out of ongoing collaboration and interaction between firms, customers, suppliers, employees, universities, government research institutes, and other players. The strength of such linkages is difficult to measure accurately but is an important indicator of the functioning of the innovation system.

One indicator of linkages is the share of R&D financed across sectors and borders. The private sector in New Zealand appears to be well connected to CRIs and government departments, with 19.5 percent of R&D performed by the Government being financed by business (first of the OECD countries shown). However, a low and declining percentage of R&D performed within New Zealand universities is financed by businesses, compared with the OECD mean.

New Zealand has significantly lower levels of international R&D linkages than the OECD mean. In 2007, only 4.8 percent of total R&D expenditure was financed from overseas, 3.1 percentage points lower than the OECD mean.
Firm Dynamics

Firm entry and exit, and growth rates, give an indication of the availability and uptake of business opportunities. Up to 50 percent of labour productivity growth in OECD countries can be attributed to the entry of new and more productive fi rms and the exit of less productive firms.

New Zealand is toward the top end of the range for fi rm start-up and closure rates.

High-growth firms (based on the OECD definition) are rare but generate a majority of new jobs.78,79 New Zealand is at the bottom of the OECD for the percentage of high-growth firms when growth is measured by turnover, and mid-range when measured by employment. The percentages of high-growth firms by employment and by turnover have been declining for the five years between 2004and 2009.
International reports and studies
52. The OECD innovation strategy

OECD, Paris, 2010
Executive Summary

The past two years have seen reduced potential output growth, increased unemployment and soaring public debt. To recover and move towards a more sustainable growth path, new sources of growth are urgently needed. At the same time, some traditional sources of growth are declining in importance. Many countries have stagnating or declining populations, and this reduces the role of labour input in long-term economic growth. Moreover, investments in physical capital face diminishing returns and may be insufficient to strengthen long-term growth, especially in advanced economies. Innovation, which involves the introduction of a new or significantly improved product, process or method, will increasingly be needed to drive growth and employment and improve living standards. This is true as well for emerging economies that look to innovation as a way to enhance competitiveness, diversify their economy and move towards more high value added activities.

Innovation is already an important driver of growth in some countries.  Firms in several OECD countries now invest as much in intangible assets, such as research and development (R&D), software, databases and skills, as in physical capital, such as equipment or structures. Much multifactor productivity (MFP) growth is linked to innovation and improvements in efficiency. Preliminary estimates indicate that in Austria, Finland, Sweden, the United Kingdom and the United States, investment in intangible assets and MFP growth together accounted for between two-thirds and three-quarters of labour productivity growth between 1995 and 2006, thereby making innovation the main driver of growth. Differences in MFP also account for much of the gap between advanced and emerging countries. This suggests that innovation is also a key source of future growth for emerging economies.
This economic challenge coincides with increasing political pressure to meet various social challenges, such as climate change, health, food security, or access to clean water, many of which are global in nature or require global action. These challenges cannot be dealt with by any single country and require better co-ordination of effort by countries and through both supply- and demand-side interventions. Innovation is crucial for solving such problems in an affordable and timely manner. In the absence of innovation, addressing climate change, for example, will be considerably more costly. Moreover, innovation driven growth makes it easier for governments to make the necessary investments and undertake the policy  interventions to address these challenges.

The crisis has only served to underscore the need for innovation as a way to provide new solutions. While expenditure cuts are needed, governments must continue to invest in future sources of growth, such as education, infrastructure and research. Cutting back public investment in support of innovation may provide short-term fiscal relief, but will damage the foundations of long-term growth. Public investment in basic research, in particular, provides the seeds for future innovation, as it did in the past for the Internet and the Human Genome Project. It will also be needed to foster the breakthrough technologies for dealing with climate change and other global challenges.

At the same time, there is considerable scope to improve the efficiency of government spending and innovate in the delivery of public services. Reforms of education and training systems and public research institutions, for example, can help increase returns from public investment in innovation. Moreover, many policy actions that can help strengthen innovation do not require additional or significant public investment. Structural policy reforms of the framework conditions that support innovation, such as the removal of regulatory barriers to innovation and entrepreneurship, including administrative regulations, as well pro-growth tax reforms, can do much to strengthen innovation and growth.

In most countries, markets can also be strengthened to unleash demand for innovative products and services that meet social and global needs. Getting prices right, opening markets for competition and devising innovation-inducing standards and smart regulations are among the approaches that governments can use to unleash innovation in areas such as health and the environment. Better use of public procurement can also be effective, in particular when government is a large consumer. Well-designed demand-side policies are less expensive than direct support measures; they are also not directed at specific firms, but reward innovation and efficiency. Demand is closely linked to supply, however, and supply-side policies are necessary to create the conditions for business to innovate.

If policies to promote innovation are to be effective, they need to reflect the ways in which innovation takes place today. To transform invention successfully into innovation requires a range of complementary activities, including organisational changes, firm-level training, testing, marketing and design. Science continues to be an essential ingredient of innovation, even though innovation now encompasses much more than R&D. Innovation also rarely occurs in isolation; it is a highly interactive and multidisciplinary process and increasingly involves collaboration by a growing and diverse network of stakeholders, institutions and users. Moreover, the emergence of new and important players has added to the complexity of the multifaceted international landscape of innovation.

These and other changes in the innovation process present a challenge to existing national policy frameworks. Policy will need to move beyond supply-side policies focused on R&D and specific technologies to a more systemic approach that takes account of the many factors and actors that influence innovation performance. The objective of policy should not be innovation as such, but the application of innovation to make life better for individuals and society at large. This is no easy task, especially as the scope for policies for innovation broadens. The objective of the OECD’s Innovation Strategy is to support this process of policy development, recognising that “one size does not fit all”. It is built around five priorities for government action, which together form a coherent and comprehensive approach to policies for innovation that can help underpin an innovation-led recovery and strengthen the role of innovation in the long run.

Human capital is the essence of innovation. Empowering people to innovate relies on broad and relevant education as well as on the development of wide-ranging skills that complement formal education. Curricula and pedagogies need to be adapted to equip students with the capacity to learn and apply new skills throughout their lives. At the same time, education and skills development systems require reform to ensure they are efficient and meet the requirements of society today. Improving teacher quality is particularly important for enhancing outcomes; this might include better initial selection of teachers, ongoing evaluation to identify areas for improvement, and recognising and rewarding effective teaching.

Universities, colleges and vocational training centres are essential nodes in the innovation system, both producing and attracting the human capital needed for innovation. These institutions act as essential bridges between players – businesses, governments and countries – in broader and more open systems of innovation. The major policy challenge is to recognise the essential role of universities in the innovation enterprise rather view them, as is all too commonly the case, simply as providers of essential public goods. This requires a greater focus of policy makers on ensuring independence, competition, excellence, entrepreneurial spirit and flexibility in universities.

Entrepreneurs are particularly important actors in innovation, as they help to turn ideas into commercial applications. In the United States in 2007, firms less than five years old accounted for nearly two-thirds of net new jobs. Successful entrepreneurship often comes with practice, hence the importance of experimentation, entry and exit. Yet, only a small part of the population receives entrepreneurial education. Education and training policies should help foster an entrepreneurial culture by instilling the skills and attitudes needed for creative enterprise.

Internationally mobile talent contributes to the creation and diffusion of knowledge, particularly tacit knowledge. To encourage this circulation of knowledge, governments should build absorptive capacity, open labour markets to foreign students, and ensure that the tax regime does not penalise mobile skilled workers. For their part, sending countries can put into place policies that provide opportunities for expatriate researchers to re-enter the domestic labour market. Migration regimes for the highly skilled should be efficient, transparent and simple and enable movement on a short-term or circular basis. Related policies need to be coherent with the wider migration agenda, and with development and aid policies, so as to contribute to the effective management of migration.
53. Exploding the Myths of UK Innovation Policy
D Connell & J Probert, Centre for Business Research, University of Cambridge, January 2010  http://www.cbr.cam.ac.uk/pdf/MYTHS_Report.pdf
Summary of key points:
The role of innovation and commercial exploitation of the UK science base has assumed increasing importance in national policy in recent years. And Cambridge, with the surrounding region, remains the leading example of a science and technology ‘cluster’ in the UK and, arguably, the rest of Europe. However, observers have long noted that many ‘Cambridge Phenomenon’ companies have adopted a business model based on carrying out R&D contracts for customers – the so-called ‘soft’ model – rather than developing standard ‘hard’ products. Over time the pivotal role played by these companies in building the cluster as a whole, directly and through spin-offs, has become increasingly apparent.

The aim of this report is to document and explain the overall impact of the ‘soft company’ model on the East of England (EE) region. Data was collected through 52 interviews with founders or senior managers of major firms operating some form of soft business model, and with various business intermediaries. 

Each of these companies was founded by talented scientists and engineers who built distinctive customer-focused business models to overcome the heavy capital demands of developing proprietary technology. Personal savings funded start-up, sometimes with modest investments from family and friends, supplemented by customer consultancy work and occasionally by local bank lending. By not relying on venture capital, firms remained in greater control of their destiny, could adapt their business model to suit changing circumstances, and were able to remain locally based for many years.

Perhaps most importantly, by carrying out R&D contracts for customers and discussing future technology needs, these firms in effect conduct continuous real time market research that helps them remain relevant and allows them to identify new markets for contract R&D and opportunities for new IP and product-based ventures.

The leading software and ICT players in the region are all ‘hard’ companies with a portfolio of standard product offerings. But nearly all have ‘soft’ origins, either because they used revenues from early one-off projects for individual customers to fund the development of standard products, or because they spun out from other soft companies or intermediate (non-university) research institutions where the environment was similar to the standard soft company model. 

A soft business model enables firms to conduct ‘real world’ market research, test and refine their technology proposition, build credibility with customers, and develop a robust and competent team of people. These factors are crucial to the longevity of a firm. 

The soft model firms we interviewed that continue to operate as separate entities directly employed around 3,525 people and generated over £435 million in revenues in the last year. 

Since soft companies tend to grow relatively slowly and do not engage in high volume manufacturing, their product-based spin-out companies tend to be bigger contributors to the local economy than they are. Cambridge Consultants has created over a dozen spinout firms, including Domino Printing and Cambridge Silicon Radio, that together employ over 3,500 people – well over 10 times its own current headcount; 

Some of the successful soft start firms interviewed had made good use of single firm government R&D grants (GRAD) and the predecessor ‘Smart’ grants programme during their early years. And our second group of small firms (Module 2), sampled from a database of recent grant winners, not surprisingly found them beneficial. However, all grants were relatively modest in size -Nine Module 2 firms each received the largest “Development Project” category, averaging £150k in each case, but requiring at least one and a half times as much from the company in matching funding. 

There was little or no recent involvement by any of our firms in public sector-funded R&D contracts. Collaborative R&D programmes, whether run by the UK Technology Strategy Board or the European Commission, attracted rather little enthusiasm amongst the firms we interviewed. The main exceptions were the intermediate research institutes. Criticisms centred on lengthy timescales, the bureaucracy involved (which was costly, especially for small firms with few resources), the non-availability of 100% funding except when working as a subcontractor, and the non-commercial (precompetitive) focus of programmes. IP ownership was also flagged as an issue. 

Despite the strong science base of East of England universities we found few direct IP relationships between universities and our firms, except where survey firm founders were attempting to commercialise their own PhD research. Relationships mostly appear to revolve around people, rather than direct IP transfers. While acknowledging the depth of scientific expertise to be found in universities, firms were critical of the university sector’s tendency to overstate the market readiness, and hence value, of its IP and the slow pace of collaborative work.

This report highlights the initially important role that customer-funded R&D contracts play in the growth of technology-based SMEs and the multiple contributions that ‘soft’ companies make to the development of social and economic capital in the East of England region. Yet we have also shown that in recent years such R&D contracts have derived almost entirely from the private sector and that there is little appetite among government agencies to engage with SMEs on a similar basis, let alone in the sustained way that US federal agencies procure technology from small firms through programmes such as the SBIR.

We conclude that much of UK science and innovation policymaking rests on three mistaken assumptions:

... that university research is the key source of technology and innovation.

University IP does have a role to play, but its effect on local and national economic development is modest in the short to medium term. The over-glamorised notion of the university boffin as the prime source of inventions that can rebuild the UK’s scientific industrial base is seriously misleading. Instead, we must ensure that greater attention is paid to helping all entrepreneurial start-ups, especially spin-outs from research intensive companies.

... that VC funding is the primary financial resource for technology-based start-ups.

A high proportion of the East of England region’s most successful science and technology companies originated through a ‘soft’ start, either directly or via incubation in a soft company before spin-out. Venture capital was either not involved or came later. Soft startups, being controlled by their founders, also seem to survive longer as independent entities. The Government should devote at least as much attention as it gives to venture capital funds to encouraging the private and public sector customer R&D contracts on which the soft model depends.

... that co-funding collaborative research is the best way to support technology development

The failure to design the UK’s most important (by value) R&D project funding policy in a way that makes it attractive to SMEs is a major missed opportunity. Most successful soft companies regard collaborative R&D as irrelevant, even though it ought in principle tobe able to help them overcome the challenges associated with trying to build value-creating IP positions to accelerate growth when clients own the IP generated during normal contract R&D business.
Furthermore, for those SMEs that are tempted to use the collaborative grant mechanism, it pushes them in the direction of expensive, slow, pre-competitive, multipartner research, often weak project management and divergent objectives, and away from the tight, customer-focused developments where they need to focus. Whilst both the Technology Strategy Board and European Commission have sought to make the collaborative R&D model more appropriate to SMEs, much, much more needs to be done to create new policy models that achieve this.

We believe that, as a result of relying on these false assumptions, UK innovation policies are poorly aligned with the needs of many of the entrepreneurs and SMEs best able to build the high technology economy the UK needs. To address this we propose new or improved policies under four main headings:

54. What governs firm-level R&D: Internal or external factors
Melbourne Institute Working Paper 13/09, William Griffiths and Elizabeth Webster, May 2009 http://melbourneinstitute.com/downloads/working%20paper%20series/wp2009n13.pdf
This paper notes that there are two potentially competing hypotheses to what drives firm level R&D:

1. the “economic” view that it is the “time variant” external environment – market structure, firm size, opportunity and appropriability, tech transfer from research organizations, etc.
2. the “managerial” view that it is the “time invariant’ internal environment – the firm’s strategic posture, dynamic capabilities, human resource practices etc.
The results from this study of 16 large Australian firms suggest that most of a firm’s R&D activity is explained by the managerial, time invariant, factors that are internal and specific to the firm. Significant factors may be the firm’s managerial style, competitive strategy and appropriation strategy. However, external factors cannot be ruled out altogether. 

Results also showed that:

1. R&D was positively correlated with firm size, but inelastic (~0.4), implying that medium size firms are more R&D intensive than larger ones.
2. The variable to represent the effects of exogenous demand conditions was consistently significant and positive, which supports the demand-pull version of innovation.
3. Positive) cash flow (i.e. retained earnings) was found to have a significant effect on the level of R&D expenditure.there is some suggestion that aggressive firm behaviour towards competitors can be a driver of R&D but so can non-aggressive firms in which managers just want the firm to be a product leader. Complexity of production is a factor, but this seems obvious and possibly reverse-causal.
4. Foreign ownership seems relevant for R&D spend, but only where the managerial style etc support this. Other ownership factors, or the competitiveness of the industry, were not found relevant to R&D intensity.
Findings are generally consistent with another study by Ozsomer et al. (1997) who also found management strategy to be a key determinant of innovation, though that study found that more aggressive firms tend to innovate more.
55. British Innovation Policy: Lessons for the United States

Will Straw, Associate Director for Economic Growth at the Center for American Progress. http://www.scienceprogress.org/wp-content/uploads/2009/01/straw.pdf
From 1997, the UK government systematically focused on Britain’s innovation poli​cy. Through increases in public expenditure to both fund science and knowledge transfer and to bridge the so-called “valley of death” between innovation and commercialization, the government has helped enable an environment where innovation has been thriving. Most noticeably the quantity and size of regional innovation clusters and the value of companies within them have both increased. The design of much of this policy was directly borrowed from what was already happening in universities up and down the United States following the work of Michael. Porter.
The British government’s innovation policy has been fourfold: huge increases in expenditure on basic science research; incentives to encourage applied research in the private sector; enhanced institutions within universities to help address the United Kingdom’s historic inability to commercialize advances in basic research; and finally, and most recently, policies to improve the ecosystem around a university and help establish or maintain a regional cluster. 

Background

In November 2000, the government published Productivity in the UK: the evidence and the Government’s approach. It concluded that “the UK’s productivity gap can be accounted for by its deficit in physical and human capital and its lower rate of innovation compared to other major economies.” For example, it outlined that R&D as a share of GDP had fallen to 1.9 percent in 1999 from 2.2 percent in 1990. 

In order to address this decline, the government in July 2004 published its ten-year science and innovation investment plan. This set out the aim “to increase the level of knowledge intensity in the UK (as measured by the ratio of R&D across the econ​omy to national gross domestic product), from its current level of around 1.9 per cent to 2.5 per cent by around 2014.

But a shortfall in R&D expenditure was only half the picture. Great Britain was a historic laggard in its ability to commercialize basic research. Richard Lambert, a former editor of the Financial Times and now director-general of the Confederation of British Industry, was commissioned to review the links between univer​sities and businesses. He published his final report in December 2003 and concluded, “Universities will have to get better at identi​fying their areas of competitive strength in research. Government will have to do more to support business-university collaboration. Business will have to learn how to exploit the innovative ideas that are being developed in the university sector.”

Lambert set out that the best form of knowledge transfer involves human interaction and prescribed a number of recommendations to improve the distribution of intellectual property rights between universities and businesses. He outlined the need to improve the quality of technology transfer offices in universities and recommended the creation of a Higher Education Innovation Fund to facilitate this.
Lessons for the United States
Skills:  First, against some metrics, the United States is falling behind its industrialized democratic peers in the OECD and even behind some newly industrializing economies. The OECD’s Programme for International Student Assessment ranks the United States below the OECD average in terms of student performance on science, with a score lower than Croatia and Latvia and significantly below China.14 The United Kingdom, meanwhile, is near the middle of the top bracket. In relation to mathematics, the United States is even further behind, scoring lower than Azerbaijan, Russia, and the Slovak Republic. 
Clusters:  A second concern for the United States, points out Lord Sainsbury, UK science advisor, is the inefficiency in creating regional clusters around second-tier universities. There is little doubt that the Massachusetts Institute of Technology and Stanford University stand out as the two most successful clusters in the world. But research by Library House suggests that Britain may be outperforming the United States in terms of the venturing efficiency (converting basic research into investable ventures). When the University of Wisconsin at Madison and the University of Washington, Seattle, were ranked against U.K. universities generally thought to have inferior research capability, the U.K. schools actually performed better against the Library House metric. 

William Bonvillian, director of the MIT Washington Office, says that this could be due to a lack of focus on innovation organisation in the United States—something that the United Kingdom’s newly creative technology transfer offices have been keen to get right. Although MIT provides both technology licensing and a consultancy service for those looking to start a new business, Bonvillian says “there are not many other replicas of that elsewhere” in the United States. 

The final area where Britain provides lessons for the United States is at the cutting edge of innovation policy. U.S. policymakers should watch closely as the policies outlined in Innovation Nation are rolled out, including the innovation index. With a tight fiscal situation in the United States, and arguably more pressing social concerns, scarce resources will need to be spent wisely. This there​fore provokes the question of what provides the biggest bang for a government buck. 

It can be argued that the United States already has incentives in place to encourage applied research and that commercializing basic research has not been the same problem that it has been in Britain. New information on the make up of innovation within society could therefore help a new administration decide whether to continue to focus its innovation policies on science and technology or whether there are opportunities and, indeed, a comparative advantage in the service businesses that make up 80 percent of the U.S. economy.

56. Public support for science and innovation

Australian Productivity Commission Research Report, 9 March 2007 

Key points

•
There are widespread and important economic, social and environmental benefits generated by Australia’s $6 billion public funding support of science and innovation.

–
On the basis of multiple strands of evidence, the benefits of public spending are likely to exceed the costs.

–
But, given a host of measurement and methodological issues, it is not possible to provide anything other than broad estimates of the overall return to government contributions.

· Major improvements are needed in some key institutional and program areas.

· The adequacy of existing program evaluation and governance arrangements is mixed, with some notable shortcomings in business programs.

· The net payoff from the R&D Tax Concession could be improved by allowing only small firms access to the 125 per cent concession, changing the thresholds for tax offsets, amending the base for the 175 per cent incremental concession and considering a narrower, more appropriate, definition of R&D. This should increase the amount of new R&D induced per dollar of revenue and achieve more spillovers.

· Strong public support of Rural R&D Corporations with a public good orientation is justified, but the level of government subsidies for some narrower, industry-focused arrangements is likely to crowd out private activity and produce weaker external benefits outside the supported rural industry. However, industry will need time to adjust to new arrangements.

· Collaboration can generate significant benefits. The CRC program is, however, only suited to longer-term arrangements. There are complementary options for business collaboration with public sector research agencies and universities that could provide more nimble, less management-intensive, arrangements.

· There are grounds for dealing with problems in the governance and intellectual property frameworks of universities, weaknesses in their commercial arms and shortcomings in proof-of-concept funding.

–
However, the pursuit of commercialisation for financial gain by universities, while important in its own right, should not be to the detriment of maximising the broader returns from the productive use of university research.

· The structure of funding for higher education research has increasingly eroded the share of block grants. Further erosion would risk undermining their important role in enabling meaningful strategic choices at the institutional level.

· The costs of implementing the Research Quality Framework (RQF) may well exceed the benefits. The benefits from the 2008 RQF round could be improved if its funding scales provide more significant penalties for the poorest research performers than apparently currently envisaged. In the long run, a transition to less costly approaches, such as those that target poor performing areas, should be considered.
57. Absorbing innovation by Australian enterprises: The role of absorptive capacity

Ministry of Economic Development unpublished working paper by Professor Joanna Scott-Kennel, School of Marketing and International Business, Victoria University of Wellington, 2007
Key Findings

1.
Innovation is becoming increasingly important as a driver of competitiveness. At the same time firms are becoming more specialized as industries move away from vertical integration towards networks of production. As a result of this specialisation, firms are less likely to hold knowledge and capabilities required for innovation in-house, and must increasingly look outside for new knowledge.
2.
Just as firms are building production networks (or systems) involving close cooperative links with other firms, so also are they building new innovation systems involving more external links. Building relationships to access distributed knowledge and capabilities is a key issue for firm managers. New knowledge often comes from interactions and collaboration with other firms, especially customers and suppliers. Research organizations are another source of new knowledge, although they interact with firms less frequently. 

3.
Absorptive Capacity involves a firm's intent and ability to recognize opportunities presented by new knowledge. Firms need a foundation of in-house knowledge that allows them to recognise and evaluate new knowledge. But recognition alone is not enough; it needs to be allied with an effective strategy/capability for exploitation/ implementation.

4.
Firms may develop Absorptive Capacity through explicit measures, such as hiring trained staff, R&D activities or establishing strategic alliances. Absorptive Capacity may also develop as the by-product of other business activities, for example through learning associated with problem solving, innovation, and collaboration for other purposes.

5.
Firms can more easily add to knowledge and diversify in areas in which they already have a knowledge base. Firms also learn from other firms most effectively when the partners are similar in terms of structure, human resource policies and knowledge bases. Thus a firm's capacity to absorb new knowledge evolves over time within a specific organisational and knowledge context. For that reason scientific knowledge should not be considered as a 'public good' in any simple sense, as only some individuals and organisations are capable of using it.

6.
Firms face particular challenges in external knowledge acquisition where: 
· they have few linkages with the firms or organisations from which they seek to acquire knowledge;

· the fields of knowledge and innovation are new to the firm; and

· the pace of change in technology is rapid and unpredictable.

7.
The more firms face such challenges the greater the need to strengthen Absorptive Capacity with purposeful strategies and sustained investments, and often organisational and managerial innovations, to raise the capacity to learn and innovate. It is worth noting that firms with more highly qualified managers tend to invest more in training and establish more external links.
8.
Knowledge that is relevant for innovation includes both codified knowledge (know what) and tacit knowledge (know how), with the former becoming relatively more important. Mechanisms that are suitable for acquiring one of these types of knowledge may not be as effective for the other. Codified knowledge is easier to transfer than tacit knowledge, which is generally embodied in people.
9.
There is a substantial overlap between the literature concerned with Absorptive Capacity and that concerned with innovation more generally. Innovation research extensively covers the issues of identification and assessment of new knowledge, its acquisition and integration with existing knowledge, and the development of capabilities for managing these processes within firms.  Absorptive Capacity is an important part of a firm’s innovation capabilities and hence its development is a dimension of innovation management.

10.
Absorptive Capacity is largely situation-specific. It is a function of the relationship between capabilities, structures, routines and policies particular to a firm. For this reason it is not possible to develop a set of reliable standard indicators of Absorptive Capacity.
11.
Only a small proportion of SMEs are dynamic (i.e. constantly adapting and changing) in terms of innovation and growth. 
12.
Although clusters are sometimes suggested as a means of stimulating innovation in SMEs, without the capabilities to absorb and use knowledge, membership of a network is of little value. Thus cluster-based inter-firm links do not guarantee knowledge acquisition.
13.
Internationally, there is an extensive and increasing range of programmes aimed at reducing barriers to capability development, innovation and growth in SMEs. These initiatives are influenced by the perception that SMEs can play a vital role in innovation systems but that significant market failures limit their development.
14.
There is increasing interest in evaluating these programmes and in developing international initiatives to share experience in SME programme design and implementation.

15.
SMEs tend not to see government agencies as credible assistance delivery mechanisms.

16.
Our review of selected successful programmes suggests a set of functional criteria for a programme focused on strengthening Absorptive Capacity in SMEs:

· be focused on the more innovation-active SMEs committed to growth;

· be located near to firms, be linked into local networks, and be integrated into national information and support networks;

· have a strong emphasis on developing innovation capabilities, along with technological and market knowledge, but in association with a specific development objective, usually linked to an innovation project;

· have a requirement that the SMEs contribute a significant share of overall costs;

· provide access to a broad spectrum of credible experienced professional advisory services;
· facilitate the development of linkages to local, national, and international information sources, service providers, potential business partners and research organisations;

· have a broad portfolio of services (e.g. advice, finance, networking) but a flexible delivery customised to the needs of the SME; and

· deliver through capable experts who work with the firm to develop an effective and sustained combination of objective performance assessment and flexible delivery of services.

Recommendations:
1. Develop an Absorptive Capacity benchmarking and diagnostic programme for firms operating in selected sectors to enable firms to assess themselves against high performers and develop strategies for capability development.

2. Undertake a survey of a representative sample of companies across a range of sectors, particularly of the more innovative Small to Medium sized Enterprises (SMEs), in Australia to identify any weaknesses in Absorptive Capacity and other barriers to innovation and strategic change.

3. Assess and adjust existing innovation programs to better target strengthening of Absorptive Capacity and assistance with external knowledge acquisition for Australian firms. 

4. Consider introducing a specific program to strengthen Absorptive Capacity in SMEs based on the criteria suggested in Key Finding 16.

5. Support the work of Standards Australia's Knowledge Management Committee and promote and leverage off the outcomes of its work.

58. The Innovation Gap: Why policy needs to reflect the reality of innovation in the UK

National Endowment for Science Innovation and the Arts and the Science and Technology Policy Research Unit, at the University of Sussex October 2006
http://www.nesta.org.uk/publications/reports/assets/features/innovation_gap_report

Summary

Traditionally, any reference to an innovation gap’ with regard to the UK is assumed to mean the UK’s deficit in innovation performance compared to other leading nations. However, traditional indicators of innovation performance are heavily biased toward investments in scientific and technological invention and so do not capture innovation in those sectors that represent the vast majority of the UK economy. Moreover, even within those sectors that they do represent, traditional indicators poorly reflect the true level of innovative activity. This gulf between practice and measurement is the real innovation gap. Understandably, policy built to remedy our historical poor performance on these indicators has focused on scientific and technological invention. This has been necessary but partial, because it has under-represented other sectors that are valuable to the UK economy. This emphasis now needs to be balanced against a wider agenda around the skills and attributes required to create, absorb and exploit innovation in the rest of the economy.

The UK underperforms on traditional innovation indicators and has built policy and structures to remedy this
The traditional headline data that informs the innovation debate shows that the UK performs poorly on business expenditures on research and development (R&D) and on the production of patents. For example, overall per capita expenditure on R&D in the UK is just half that in some other countries: the UK spends $566, the US $1,005, Sweden $1,154 and Finland $999. Similarly, the UK has a triadic patenting rate of 36.7 patents per million population, while Germany achieves a rate of 90.7 and Japan reaches 92.3. As a result, policymakers across the UK have sought to drive improvements in these areas, and have focused on incentives for scientific and technological R&D, support for high-tech manufacturing firms, increasing public investment in the science base and improving links between universities and industry.
Traditional indicators ignore major sectors of the UK economy
With innovation seen as fundamental to developed economies in an increasingly interconnected world, a paradox is apparent in the continued economic expansion of the UK despite its supposed under-performance. The resolution of this paradox lies in the way in which innovation has typically been measured.
Traditional indicators have captured only a limited amount of the innovation and innovative potential that exists in the UK.

First, they are more relevant to some sectors than to others. For example, formal R&D is much less important in many service sectors than in high-tech manufacturing. The decline in some manufacturing sub-sectors therefore helps to explain much of the UK’s relative under-investment in business R&D. Similarly, although universities have been a focus of much innovation policy based on the traditional ‘pipeline’ view of innovation (where pure knowledge is created and then commercialised in industry), they actually produce only a small amount of the innovation relevant to the modern UK economy.

Second, the OECD definition of some indicators neglects some of the UK’s strengths, for example exploration activities in petroleum, one of the UK’s most valuable sectors. Third, traditional measures unhelpfully aggregate data from many sectors into single indicators. 4

Understanding ‘hidden innovation’ is vital to the UK’s future prosperity

Uncovering the innovation that is hidden by traditional indicators will be a defining issue in the development of successful innovation policy. We have begun this process by using five in-depth case studies to examine how innovation actually occurs. For example, the development of new genetic tests through the ‘hidden research system’ in the NHS suggests that informal and iterative development and research (D&R) is often more significant than formal R&D, even in scientifically advanced sectors. In engineering consultancy, we witness multiple forms of innovation that deliver substantial economic and social benefits being driven by interactions between businesses and their clients. In social housing, we are seeing the transformation of an underperforming sector by creative interventions such as new regulations and awards.
Together, these case studies emphasise how innovation relies on interactions between a wide diversity of actors. They indicate how innovation reaches far beyond the production of products and into the development of new services and organisational models to meet social as well as economic challenges.

The extension of our understanding of hidden innovation, and the development of new metrics that more accurately represent sectors such as these, might allow us to be more confident about the UK’s ability to generate and exploit innovation. It could also allow us to identify those sectors where insufficient innovation is currently taking place.

The wide distribution of high quality skills is crucial to the development of hidden innovation and the absorption of innovations developed outside of the UK. This means that the traditional focus on the supply of people with advanced science, engineering and technology (SET) skills into jobs in formal R&D, needs to be balanced by a recognition that SET graduates working in other sectors also make an important contribution to innovation. However, greater levels of innovation might be limited by the UK’s poor performance in intermediate skills, which at their current levels inhibit our ability to take advantage of technological developments and to cope flexibly with the changes brought by globalisation.

Building the policy agenda that the UK needs to meet the national challenges of the 21st century

Our research has six implications for policy: 
i. We need a broad view of where innovation comes from and where it applies. In other words, we need to look beyond science and technological invention and the obvious forms of innovation that result in new materials or products. We need to think of innovation as a process that is of vital importance to all sectors of the UK economy, and build innovation policy that reflects this.

ii. We should consider the importance of the drivers of this new and broader definition of innovation. In particular, policy should focus on an education system that is able to develop foundation analytical and problem-solving skills, creativity, imagination, resourcefulness and flexibility. These will support our collective capacity to initiate, absorb, support, organise, manage, and exploit innovation in its many forms. While current policy may over-estimate the importance of academic research as a source of innovation, it may under-estimate the damage that low per capita investments in public research have had on the production of skilled scientists and engineers who can apply their skills in the wider economy.

iii. We need a textured innovation policy that recognises one size does not fit all sectors. The recipe in the pharmaceuticals sector will not work for financial services or for public services. This leads to a requirement for us to gather sounder intelligence and analysis of the sources and contribution of innovation across different economic sectors. We need a much better understanding of the dynamics driving innovation in areas such as the City of London, popular music and construction. 

iv. Innovation policy needs to be imaginative and encompass a wide range of interventions that are relevant to stimulating and supporting innovation. It would be useful to focus more on the multi-directional flows within and between science and technology, architects and developers, designers and producers, government and industry, management and engineering, universities and industry, and customers and suppliers.
v. We should create an innovation policy that is appropriate to UK conditions. A striking feature of most innovation policies around the world is their similarity. A distinctive UK innovation system would focus on sectors that play a marginal role in the policies of countries with larger manufacturing sectors.

vi. We need greater clarity regarding the outcomes of innovation (rather than just the outputs). The focus of the UK’s innovation policy should be determined by what we as a nation want from innovation, rather than focusing on innovation as an end in itself.
59. A perspective on the knowledge economy in the Australian context
Keith Smith, in Innovating Australia, Committee for Economic Development of Australia (ed. Ian Marsh) April 2004

Key Points:

Recent studies emphasize the importance of “knowledge” in development of firms etc, but encourage a “scientised” approach – i.e. innovation comes from scientific discovery. This downplays the role of “learning” in innovation (and productivity).
High technology, science-based industries are important, but are actually very small relative to the overall economy (3% of OECD average).

Low and medium technology firms are also innovating – and growing. Their knowledge base is not always coming from R&D (i.e. it is indirect) and is often not included in “innovation policy”. For Australia, these industries involve food processing, timber products, textiles and clothing, mining, wine, mechanical engineering and various services – hospitality, transport, health and finance. They make up a large part of the economic base.

This indirect usage of knowledge (learning) involves personnel movements, inter-firm cooperation, links with universities and research institutions, consultants, etc. It flows from the overall knowledge base and is therefore very much affected by knowledge economy policies. It also includes purchase of trading licenses etc.
The use of R&D to measure innovation overemphasises the scientific discovery aspect. Hence much of this indirect use of knowledge is excluded in Frascati measures of R&D. There are three ways to describe knowledge: firm-specific; product/sector specific; and generally applicable knowledge – i.e. the knowledge base is mostly “distributed” across agencies, institutions and individuals. Much of this knowledge may be embodied in certain technologies (equipment) which is then passed on or sold to other firms where it generates quality or productivity improvements. Competitiveness in these user industries depends on their ability to access and use this embodied knowledge.

The paper concludes that the conventional discussion of “innovation” – which implies a science-based, high tech use application of knowledge – excludes a very important part of the economy: i.e. lower tech firms that are constantly using knowledge to innovate and improve their outputs.

60. Where innovations create value

Amar Bhidé, Professor of International Business Tufts University, Where innovations create value, The McKinsey Quarterly, February 2009
Now, perhaps, more than ever, the fear of globalization haunts the United States. Many manufacturing companies that once flourished there fell to overseas competition or relocated much of their work abroad. Then services embarked on the same journey. It is the off-shoring of research and development—of innovation and the future—that arouses the keenest anxiety.
What is the appropriate response? Much of the establishment, Democratic and Republican alike, has embraced what the economists Sylvia Ostry and Richard Nelson call techno-nationalism and techno-fetishism, which both claim that US prosperity requires continued domination of these fields.
We’ve heard such fears and prescriptions before. In the 1980s, many people attributed the problems of the U.S. economy to the proliferation of lawyers and managers and to a shortage of engineers and scientists; Germany and Japan were praised as countries with a better occupational ratio. Yet in the 1990s, their economies slackened while the United States prospered—and not because it heeded the warnings. Indeed, math and science education in U.S. high schools didn’t improve much. Enrollment in law schools remained high, and managers accounted for a growing proportion of the workforce. The U.S. share of scientific articles, science and engineering Ph.Ds, and patents continued to decline, the service sector to expand, and manufacturing employment to stagnate.
Of course, the United States can’t count on the same happy ending to every episode of the “losing our lead” serial. The integration of China and India into the global economy is a seminal and unprecedented phenomenon. Could the outcome be different this time? Is the United States on the verge of being pummeled by a technological hurricane? In my view, the answer is no. Worries about the off-shoring of R&D and the progress of science in China and India arise from a failure to understand technological innovation and its relation to the global economy. Innovation does play a major role in nurturing prosperity, but we must be careful to formulate policies that sustain rather than undermine it—for instance, by favoring one form of innovation over another.
Three levels of innovation 

Innovation involves the development of new products or processes and the know-how that begets them. New products can take the form of high-level building blocks or raw materials (for example, microprocessors or the silicon of which they are made), midlevel intermediate goods (motherboards with components such as microprocessors), and ground-level final products (such as computers). Similarly, the underlying know-how for new products includes high-level general principles, midlevel technologies, and ground-level, context-specific rules of thumb. For microprocessors, this know-how includes the laws of solid-state physics (high level), circuit designs and chip layouts (midlevel), and the tweaking of conditions in semiconductor fabrication plants to maximize yields and quality (ground level).
Technological innovations, especially high-level ones, usually have limited economic or commercial importance unless complemented by lower-level innovations. Breakthroughs in solid-state physics, for example, have value for the semiconductor industry only if accompanied by new microprocessor designs, which themselves may be largely useless without plant-level tweaks that make it possible to produce these components in large quantities. A new microprocessor’s value may be impossible to realize without new motherboards and computers, as well.

New know-how and products also require interconnected, non-technological innovations on a number of levels. A new diskless (thin-client) computer, for instance, generates revenue for its producer and value for its users only if it is marketed effectively and deployed properly. Marketing and organizational innovations are usually needed; for example, such a computer may force its manufacturer to develop a new sales pitch and materials and its users to reorganize their IT departments.

Arguing about which innovations or innovators make the greatest contribution to economic prosperity, however, isn’t helpful, for they all play necessary and complementary roles. Innovations that sustain prosperity are developed and used in a huge game involving many players working on many levels over many years.

A similar complexity characterizes globalization. A variety of cross-border flows can be important to innovators—for instance, the diffusion of scientific principles and technological breakthroughs, the licensing of know-how, the export and import of final products, the procurement of intermediate goods and services (offshoring), equity investments, and the use of immigrant labor. Many kinds of global interactions have become more common, but not in a uniform way: international trade in manufactured goods has soared, but most services remain untraded. Of the many activities in the innovation game, only some are performed well in remote, low-cost locations; many midlevel activities, for example, are best conducted close to potential customers.

Techno-nationalists and techno-fetishists oversimplify innovation by equating it with discoveries announced in scientific journals and with patents for cutting-edge technologies developed in university or commercial research labs. Since they rarely distinguish between the different levels and kinds of know-how, they ignore the contributions of the other players—contributions that don’t generate publications or patents. 

They oversimplify globalization as well—for example, by assuming that high-level ideas and know-how rarely if ever cross national borders and that only the final products made with it are traded. Actually, ideas and technologies move from country to country quite easily, but much final output, especially in the service sector, does not. The findings of science are available—for the price of learned books and journals—to any country that can use them. Advanced technology, by contrast, does have commercial value because it can be patented, but patent owners generally don’t charge higher fees to foreigners. In the early 1950s, what was then a tiny Japanese company called Sony was among the first licensors of Bell Labs’ transistor patent, for $50,000.

In a world where breakthroughs travel easily, their national origins are fundamentally unimportant. Notwithstanding the celebrated claim of the author and New York Times columnist Thomas Friedman, it doesn’t matter that Google’s search algorithm was developed in California. An Englishman invented the World Wide Web’s protocols in a Swiss lab. A Swede and a Dane started Skype, the leading provider of peer-to-peer Internet telephony, in Estonia. To be sure, the foreign provenance of such advances does not harm the U.S. economy.
What is true for breakthroughs from Switzerland, Sweden, Denmark, and Estonia is true as well for those from China, India, and other emerging economies. We should expect—and desire—that as prosperity spreads, more places will contribute to humanity’s stock of scientific and technological knowledge. The nations of the earth are not locked into a winner-take-all race for leadership in these fields: the enhancement of research capabilities in China and India, and thus their share of cutting-edge work, will improve living standards in the United States, which, if anything, should encourage these developments rather than waste valuable resources fighting them.
The willingness and ability of lower-level players to create new know-how and products is at least as important to an economy as the scientific and technological breakthroughs on which they rest. Without radio manufacturers such as Sony, for instance, transistors might have remained mere curiosities in a lab. Maryland has a higher per capita income than Mississippi not because Maryland is or was an extremely significant developer of breakthrough technologies but because of its greater ability to benefit from them. Conversely, the city of Rochester, New York—home to Kodak and Xerox—is reputed to have one of the highest per capita levels of patents of all U.S. cities. It is far from the most economically vibrant among them, however.
More than 40 years ago, the British economists Charles Carter and Bruce Williams warned that “it is easy to impede [economic] growth by excessive research, by having too high a percentage of scientific manpower engaged in adding to the stock of knowledge and too small a percentage engaged in using it. This is the position in Britain today.” It is very much to the point that the United States has not only great scientists and research labs but also many players that can exploit high-level breakthroughs regardless of where they originate. An increase in the supply of high-level know-how, no matter what its source, provides more raw material for mid- and ground-level innovations that raise U.S. living standards.
Techno-fetishism and techno-nationalism also ignore the implications of the service sector’s ever-growing share of the U.S. economy. Manufacturing, with just 12 per cent of U.S. GDP, accounts for some 42 per cent of the country’s R&D and employs a disproportionately large number of its scientists, technicians, and engineers. Services, with about 70 per cent of U.S. GDP, accounts for a disproportionately low one. But this doesn’t mean that the service sector shuns innovation. As the economist Dirk Pilat notes, “R&D in services is often different in character from R&D in manufacturing. It is less oriented toward technological developments and more at co-development, with hardware and software suppliers, of ways to apply technology” to products. Whatever proportion of resources a manufacturing economy should devote to formal research (or research labs) and to educating scientists, the appropriate proportion would be lower in a services-based economy.

Consider a particularly important aspect of the U.S. service sector: its use of innovations in information technology. It simply doesn’t matter where they were developed; the benefits accrue mainly to U.S. workers and consumers because, in contrast to manufacturing, most services generated in the United States are consumed there. Suppose that IT researchers in, say, Germany create an application that helps retailers to cut inventories. Wal-Mart Stores and many of its U.S. competitors have shown conclusively that they are much more likely to use such technologies than retailers in, for example, Germany, where regulations and a preference for picturesque but inefficient small-scale shops discourage companies from taking a chance on anything new. That is among the main reasons why since the mid-1990s, productivity and incomes have grown faster in the United States than in Europe and Japan.
Since innovation is not a zero-sum game among nations, and high-level science and engineering are no more important than the ability to use them in mid- and ground-level innovations, the United States should reverse policies that favour the one over the other, and it should cease to worry that the forward march of the rest of the human race will reduce it to ruin.
One obvious example of its mistaken policies is the provision of subsidies and grants for R&D but not for the marketing of products or for the development of ground-level know-how to help the people who use them. Similarly, companies such as Wal-Mart have very large IT budgets and staffs that develop a great deal of ground-level expertise and even develop in-house systems. But none of this qualifies for R&D incentives.
Policies to promote long-term investment by providing tax credits for capital equipment and for brick-and-mortar structures seem outdated as well. The purchase price of enterprise-resource-planning systems, for example, is just a fraction of the total cost of the projects to implement them. Yet businesses eligible for investment-tax credits to buy computer hardware or software don’t receive tax breaks for the cost of training users, adapting hardware and software systems to the specific needs of a company, or reengineering its business processes to accommodate them.
Immigration policies that favor high-level research by preferring highly trained engineers and scientists to people who hold only bachelor’s degrees are misguided too. By working in, say, the IT departments of retailers and banks, immigrants who don’t have advanced degrees probably make as great a contribution to the U.S. economy as those who do. Likewise, the U.S. patent system is excessively attuned to the needs of R&D labs and not enough to those of innovators developing mid- and ground-level products, which often don’t generate patentable intellectual property under current rules and are often threatened by easily obtained high-level patents.
61. Evaluation report of national innovation strategy for competitiveness, Chile

Teubal M, Arnold E, Feller I, Pique J, Sabel C, Crawford M, Sargent M, Report to Consejo Nacional de Innovación para la Competitividad, March, 2010  {Note that this reference was included in part because of expertise of the panel members]
http://www.google.co.nz/search?source=ig&hl=en&rlz=1G1GGLQ_ENNZ376&q=Evaluation+report+of+national+innovation+strategy+for+competitiveness&btnG=Google+Search&aq=f&aqi=&aql=&oq=

Chile’s economy has moved from high to low growth, largely because of low and falling productivity and low levels of innovative activity in major economic sectors. In recognition of the urgent need to re–energise the Chilean business sector, Government intervention has been necessary in order to effect the necessary changes in a time scale in which competitive market forces cannot be relied upon alone to restore growth. 

The National Innovation Strategy presents an evidence–based, analytically coherent, and action oriented set of proposals for fostering increased economic growth. The strategy is based on three pillars – high quality life–long learning, a science and technology system oriented towards economic and social needs and a proactive and innovative business enterprise sector. 

Governance and Policy 
The ongoing role of CNIC should continue to be that of independent advisor to the Government but its responsibilities should also include the monitoring of the implementation of the Strategy and the evaluation of the impact of and advances in the Strategy. 

Implementation of the Strategy 
Progress to date in implementing the strategy has been too slow, and has been hampered by the relative lack of conduction and empowerment of the Ministerial Committee of Innovation(MCI). With the division of labour, where CNIC acts as a strategic advisor to the Government and the MCI as the body responsible the implementation of the strategy, this weakness of the MCI causes lack of focus and coordination of the interventions. Increased effort in publicising and promoting the innovation strategy and vision across the economy is needed so that all actors understand its purpose and goals. There is insufficient cohesion and coordination of the programmes/instruments. 

Business Innovation 
A clear part of the strategy should be to move established companies to the productive frontier through process improvement and product innovation. However there is a need to ensure the Strategy is focused on internationalisation of the Chilean innovative companies, rather just simply internalised improvement. A number of legal and regulatory matters create rigidities in the system; and there seem to be few initiatives to address these issues. 

The creation of clusters that largely reflect existing and potential strengths, based on a process of careful analysis by independent consultants, provided an initial action to set priorities. The effectiveness of the clusters has been variable, and a more detailed assessment of the success and failure factors needs to be undertaken to make this initiative more effective. 

Only limited resources are devoted to the creation of companies’ internal technological and innovation capabilities and on encouraging them to use these resources for innovation. There needs to be more focus on endogenous innovation capacity of firms and the generation of ‘pull’ for technology to complement the ‘push’ of other policy measures. A greater scale of effort must be devoted to business innovation, generating the take–up needed to get critical mass and change innovation culture. 

In particular, more effort needs to be devoted to the development of a critical mass of innovative SMEs to encourage development of a significant venture capital activity and to facilitate linking these SMEs to larger companies as core suppliers. There needs to be increased focus on measures that induce learning and changed behaviour. There is a need to reduce bureaucratic barriers to service delivery. 
There is a requirement for a systemic perspective in designing the intervention portfolio. There is insufficient effort to stimulate the emergence of regional capacity for development, creating ‘learning regions’ that can more actively contribute to a more differentiated innovation strategy in future. 

Science Base 
The initiative to increase funding of research in the knowledge infrastructure, so as to ‘kick–start’ the national research system across public and private sectors towards a level of input and output more typical of OECD countries is appropriate. However this additional investment needs to be focused on changing the structure of the scientific effort, rather than sustaining the existing structure. The impact of increased investment in R&D on economic development will be maximised by closer alignment of research themes with socio–economic objectives – that is, a higher level of mission–orientation in publicly funded research. The R&D effort is less mission–oriented than most developed countries, and almost all developing countries and thus there is a need to increase the use of ‘relevance’ criteria in the selection processes for research funding. There is a need to devote more focused resources to mission–oriented work and associated mission–orientated centres of excellence, while ensuring that these are adapted to Chilean circumstances; this should be seen in the context of sustaining excellence–based basic research. 

The process of changing the priorities of activities of the science capability towards industrial and societal needs has not been totally effective with investment being diffuse rather than focused. The initiative to invest in world–class research infrastructure is appropriate, but there is an absence of strategic positioning to enhance and sustain this investment. Coordination and linkages need to be improved among different parts of the innovation system – notably between Research and Higher Education and Business. 
Human Capital 
Chile lacks a holistic, integrated, quality–assured and accredited system of education stretching from primary school to PhD, in which credits are mutually recognised and transferable at the appropriate levels and which is consistent with international norms and accreditation where possible (eg the Bologna process) 

More effort needs to be given to quality–assure and accredit all of education, producing a holistic and transparent system that offers equity of access and benefits in the form of improved education, labour markets and innovation capabilities in industry and the public sector. 
Considerable effort has been given to improving standards in schools and ensuring equitable access to education at all levels. Much further work needs to be undertaken fully to implement this strategy. There have been several initiatives to increase postgraduate education, especially where this is linked to international exposure. However there is an absence of strategies to integrate this increased capacity into the R&D sector and into industry. There is insufficient status and priority for these initiatives in the implementation process, suggesting the need to create a Subsecretariat for Higher Education and Research, headed by a Vice Minister, in the Education Ministry, in order to drive through needed reforms 

Transversal Platforms 
There needs to be more rapid progress in the development of plans and investments in critical transversal platforms such as information technology (particularly communications capacity), and transport.
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� David Bartle and Nick Hallett (both MED) and David Webber (Economics & Strategy Group Ltd)


� This database provides information on how firms performed before, during and after they received Technology New Zealand assistance. It also contains all the economically significant firms in the New Zealand economy, so we can use the rich information in the LBD to find a similar group of controls firms. The sample for the study consists of all firms that first received R&D assistance between 2002 and 2008 (inclusive). Analysis outside this period was restricted by the available data; we require at least one year of outcome information following assistance and two years of data prior to assistance.


� OECD, Economic Survey of New Zealand 2009; The Treasury, “International Connections and Productivity” 2009 


� The Treasury, “International Connections and Productivity”


� Ibid.


� OECD 2009 and The Treasury 2009.


� The Treasury, “Investment, Productivity and Cost of Capital”, 2008; New Zealand Institute, “Investment, Savings and Growth”, 2004; MED, “New Zealand Financial Markets, Saving and Investment”, 2007.


� New Zealand Department of Statistics, BERD as a proportion of GDP was 0.49 percent in the 2006 reference year, unchanged from the 2004 reference year. The OECD average was 1.53 percent in the 2005 reference year


� OCED NZ Innovation Report


� The Foundation does not provide grants from the R&D Facilitation and Promotion Service appropriation.  Note, only three aspects of the Facilitation Fund are included in the review:


 - TechNZ Regional Partnerships 


-  Sector facilitation


 - Network development


Promotion and award activity, and commercialisation of research activity are excluded from the review (as they are targeted exclusively at commercialisation of public research)





� As an example of the issues here, the government has a Digital Strategy on ICT and productivity yet there are few sector projects in ICT intended to have significant demonstration effects for particular types of business.


� Giving Effect to Areas of Focus to support economic transformation POL 07 337.


� 	It is acknowledged that a new high-speed digital network connecting academic institutions is being introduced.


� 	Initially this will apply to three of FRST’s programmes NERF, RfI and environmental research. Up to 30% of future investment in these programmes will be provided in this way. A future review will consider whether it should be applied more widely.


� The statement issued by the Minister for Science, Research and Technology on 4 May 2006 proposed a review of the funding of New Zealand’s research infrastructure.


� � HYPERLINK "http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTWDRS/EXTWDR2009/0,,contentMDK:21955654~pagePK:64167689~piPK:64167673~theSitePK:4231059,00.html" ��http://econ.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTWDRS/EXTWDR2009/0,,contentMDK:21955654~pagePK:64167689~piPK:64167673~theSitePK:4231059,00.html�





For references, see: � HYPERLINK "http://siteresources.worldbank.org/INTWDR2009/Resources/4231006-1225840759068/WDR09_21_Referencesweb.pdf" ��http://siteresources.worldbank.org/INTWDR2009/Resources/4231006-1225840759068/WDR09_21_Referencesweb.pdf�





� See McCann 2009 for references


� The information included in this report on resource allocation to sectors should only be read as indicative.  It is not directly comparable due to differences in data collection and presentation, and the difficulties of meaningfully attributing the bulk of tertiary education funding to particular sectors


� Figures sourced from various years between 2001-2007 and from programmes targeted at improving productivity improvement (categories 1-3).


� Funding across all relevant Vote Education programmes mentioned above (e.g. Partnerships for Excellence etc.) for Budget 2006/07.


� 2005/06 investment TechNZ and RFI/NERF in private firms and Research consortia contracts by main industry of firm partners.


� Tertiary Education Strategy 2007-12 Incorporating Statement of Tertiary Education Priorities 2008-10, p25


� Public Policy Framework for the New Zealand Innovation System; MED occasional paper May 2006


� Two, if Fonterra were a publicly listed company.


� Firms with over 500 employees are responsible for only 15% of BERD in New Zealand, compared to over 50% in Australia, 60% in Denmark and 70% in the Netherlands and Finland. 45.6% of BERD in NZ is by enterprises with fewer than 50 employees compared to an OECD median of 10.2%. The next highest country (Australia) has only 22.8%





� This cost spreading hypothesis was formally modelled by Cohen and Klepper (1996).


� According to Pavitt (1991), small innovating firms are typically more specialised in their technological strategies, concentrate more on product innovation, and their key strategic strengths are their ability to match technology with specific (niche) customer requirements.


� The classic “anchor tenant” is the large department store in a retail shopping mall that creates demand externalities for other shops.  In a regional innovation systems context, Agrawal and Cockburn instead define an anchor tenant as a “large, locally present firm that is: (1) heavily engaged in R&D in general; and (2) has at least minor absorptive capacity in a particular technological area”.


� This section reproduces summaries in Bartelsman et al (2003) and Cohen and Klepper (1996). 


� Interestingly, the empirical literature finds mixed results on the relationship between firm size and export intensity (i.e. the ratio of export sales to total sales).


� It should be noted that large size confers only an advantage – it is not necessarily the case that large firms are superior engines of technological progress or that society would be better off if there were fewer, larger firms.


� Simmons (2002) notes that the key exception to this is in low-skilled, labour-intensive industries where lower labour costs are probably the key driver of the shift of manufacturing overseas.


� New Zealand does in fact have world scale production facilities in certain industries.


� See, for example, Capron and van Pottelsberghe (1997), Klette, Møen and Griliches (1999) and Lööf and Hesmati (2005).


� See, for example, Arora and Gambardella (1990, 1994), Cohen and Levinthal (1990), Freeman (1991), Bougrain and Haudeville (2002), Cassiman and Veugelers (2002) and Dushnitsky and Lenox (2005) among other studies.
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