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Foreword

The importance of regional dynamics in supporting innovation is widely recognised. Strong dynamics of innovation generation in regions are crucial for achieving national innovation policy objectives. In addition, innovation performance can contribute to improving the overall economic competitiveness of individual regions. Policy recommendations are therefore being sought by both science and technology and regional policy actors, as well as the regions themselves.

OECD countries and regions are nevertheless struggling with how to best promote regional innovation. How should national innovation policies take into account this regional dimension (i.e., the importance of “place”)? How can regional actors support innovation that is relevant for their specific regional context? This role sharing in a multi-level governance for innovation is a new area for OECD countries.

The OECD launched in 2007 the series OECD Reviews of Regional Innovation to address this demand by national and regional governments for greater clarity on how to strengthen the innovation capacity of regions. These reviews are part of a wider project on competitive and innovative regions of the OECD Territorial Development Policy Committee. This work also supports the OECD Innovation Strategy. The series includes both thematic reports and reviews of specific regions.

This study, OECD Reviews of Regional Innovation: 15 Mexican States, took place concurrently with another study, OECD Reviews of Innovation Policy: Mexico. The two studies are complementary to provide a coherent package of recommendations to Mexico for both national and sub-national levels to work effectively together to support innovation-led sustainable economic growth throughout the country.
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Assessment and Recommendations


Introduction

This review seeks to understand how to better support the competitiveness of Mexico through improved regional innovation systems and clusters that promote innovation in firms. Innovation is an important component of economic development and productivity growth, and hence the competitiveness of regions and nations. Firms are at the centre of this process, but they do not operate in isolation. They may benefit from linkages with other actors in a cluster and regional innovation system, where knowledge is created and/or diffused. Policies that support clusters and regional innovation systems (the spatial dimension of development) and the policy implications for different types of region have not received enough attention in Mexico. The main findings of this report are



	To overcome low productivity growth and see incomes converge with other OECD countries, Mexico’s lagging regions have to catch-up. Mexico has very high levels of inter-regional disparities in income levels and productivity. Investments in regional innovation systems and technology transfer mechanisms can facilitate the transition to a knowledge economy. Actions are needed to support a transition from “made in Mexico” to “created in Mexico”.

	The national policy framework in Mexico does not effectively incorporate the region-specific dimension of policies. Regional innovation system approaches can effectively build competitiveness. This is why in many OECD countries, trends in regional development policy, science and technology policy, enterprise policies (sectoral, SME and FDI) and higher education policies increasingly adopt a regional approach to achieve national goals.

	States are increasingly encouraging clusters and regional innovation systems, but their efforts could be re-focused. Their approach tends to stress regulatory and infrastructure issues, with less attention paid to the policy requirements of knowledge economy factors. There is a positive trend, however, as states are incorporating more civil society actors into the decision-making and implementation process. With respect to clusters, what is required is a more realistic approach to what can be done to achieve critical mass, one option being greater inter-state co-operation. States also need to make more pro-active efforts to integrate S&T and innovation into their broader economic development and competitiveness agendas.

	Capacity-building and continuity are a challenge. Sub-national (state and local) efforts are particularly difficult in the Mexican context, given the high level of fiscal centralisation and problems of continuity in governance at all levels. Tools to help achieve the potential economic benefits of greater decentralisation and support vertical co-ordination include co-funded projects and contracts, among others. Across OECD countries, varying forms of contracts are used to account both for different region types and the lack of up-front knowledge regarding how to achieve national goals through efforts in a particular region. Monitoring and evaluation tools are currently underdeveloped and would need to accompany such vertical co-ordination mechanisms.



To provide recommendations for national and state governments in Mexico generally across different types of states, this report is based on desk research as well as meetings with national and state-level stakeholders. Missions have been conducted in the 15 states that volunteered to participate in the study: Aguascalientes, Chihuahua, Coahuila, Colima, Guanajuato, Jalisco, Mexico, Michoacan, Nuevo Leon, Puebla, Queretaro, San Luis Potosi, Tamaulipas, Yucatan and Zacatecas (see Figure 0.1). Stakeholders met include: government actors mainly from state secretariats of economic development (or its equivalent) in the areas related to industry, competitiveness, SME support, investments and innovation; officials from the state S&T councils; representatives of the most important research centres and higher education institutions (HEIs) in the state; and individual firms as well as industry associations. Special focus was given to the automotive and software clusters for comparison across states.


Figure 0.1. Participating states
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The economic and innovation challenges in Mexico


Despite major improvements in macroeconomic stability, stagnant labour productivity has led to insufficient economic growth; investment in innovation, despite the current financial crisis, is essential for long-term sustainable growth

During the last two decades, Mexico has implemented a series of adjustments to its macroeconomic policy to achieve economic stability. Similarly, openness to foreign trade has positively impacted Mexico’s economic performance. Nevertheless, that progress has proved to be a necessary but insufficient condition to boost economic growth. Even though GDP per capita growth rates during the decade following the 1995 peso crisis have been similar to those found in the OECD, for convergence (towards the more advanced OECD economies) to occur, rates of well over 4% would be required. Even when put in a context of more comparable OECD country competing economies, Mexico seems to be losing ground and unless major reforms are implemented it will be difficult to reverse this tendency.

A number of factors contribute to Mexico’s stagnant productivity (growth in GDP per hour worked close to 0%). Firm demographics are not favourable, with over 70% of employment in Mexico in SMEs including a disproportionately large share in micro-enterprises. FDI and exports, while showing relatively good performance, still lag behind competing economies. Human capital, regarded as one of the key elements to promote growth, remains a challenge while enrolment and higher education attainment have improved dramatically, overall levels are generally low and many questions remain with respect to the quality of education. Although there are diminishing poverty levels, over 40 million Mexicans (42% of the population) are living in some form of poverty which limits human capital investment. Another constraint is the limited accumulation and diffusion of knowledge. Other economies are surpassing Mexico as a result.

Investment in innovation inputs is also very low. In light of the current financial and economic crisis and given that innovation investment is pro-cyclical, even greater efforts are needed to ensure continued and increased investment for long-term growth. R&D as a percentage of GDP for Mexico is at 0.5% (where business R&D plays a particularly small role), versus an OECD average of over 2% and observed ratios for Brazil (0.9%), the Russian Federation (1.1%) and China (1.3%) all significantly higher. A similar trend of low performance is observed for the number of business researchers, patents and published scientific articles.




The data illustrate different “Mexicos” with respect to income levels, productivity and innovation-related statistics

While sound macroeconomic policies have yielded substantial benefits for Mexico overall, particularly marked regional disparities persist. Some of these trends include



	In global comparison, the economic performance of Mexican regions is almost uniformly below OECD averages; however there is a great diversity in both levels of per capita GDP and economic growth rates. Poorer regions have not yet reaped the benefits of a more integrated and open economy, and the general trend for regions below the national average for GDP per capita is a slower rate of growth.

	
Poverty is still a widespread problem in Mexico and a drag on country competitiveness but incidence varies greatly not only between regions, but also between urban and rural settings.

	Mexico possesses the highest levels of productivity differences (GDP per worker) across regions among OECD countries (after Belgium), while labour productivity differences are the main driver of the divergence process among Mexican states observed since the 1990s. There is a strong and positive correlation between labour productivity and tertiary educational attainment in OECD regions and for Mexican states the correlation is even stronger.

	Mexico’s overall rate of tertiary educational attainment, while below average, still outperforms several other OECD countries. However, Mexico also has the highest disparities in tertiary education rates across regions among OECD countries. While the sub-state region in Mexico with the highest share of adult population with tertiary educational attainment is at 29% (similar to national averages of more developed countries such as Norway and New Zealand), the region with the smallest share is at about 1% (by far the lowest of all OECD TL3 regions).

	
Specialisation across Mexican states has increased since NAFTA. Northern border states and larger regional economies show greater levels of specialisation among manufacturing industries. This trend is even more evident by the technology level of output, with preliminary analysis showing a positive link between productivity and specialisation among Mexican states.

	
FDI flows in Mexico are highly concentrated within two regions (Centre and Northern Border) that account for more than 90% of Mexico’s FDI from 1994 to 2007. And while it is presumed that big manufacturing firms (BMF) and FDI will bring technological spillovers through S&T expenditures, greater productivity and higher wages, this is not necessarily the case. Productivity and wages per employee are highest in firms with less than 50% FDI (as opposed to none or more than 50% foreign capital). And firms with no FDI have wages only slightly lower than firms with more than 50% of FDI participation. There is a relatively low coefficient of science and technology (S&T) expenditure over total GDP (understood as the Census value-added) of 4.32% for all BMF. Surprisingly, BMF branches with no FDI present the highest coefficient (6% of GDP), while BMF branches with FDI present significantly lower coefficients (0.51% and 2.82% for BMF with less and more than 50% of FDI over the respective social capital).



A high concentration of innovation-related inputs and outputs in turn contributes to further deepening regional differences in terms of competitiveness and hence economic performance. There are a handful of states that are able to capture the bulk of national level S&T programme funds. The poorer regions also lag in terms of highly-skilled human capital. There is a high degree of concentration of researchers in particular states, with 44% of the nationally designated quality researchers (SNI) in the Federal District in 2005, albeit this is down from over 50% in 2000. In terms of co-patenting linkages, less than half of all Mexican states have registered co-patented inventions with other regions. In addition to low overall patenting rates, 58% of Mexico’s patents are concentrated in 10% of the regions (a decrease from 65% in 1998), the third highest concentration after Turkey and Japan. In terms of the technology level of production, only a few states specialise in high-tech manufacturing activities, while nearly half of all Mexican regions (15 out of 32 states) have a share of less than 1% in high-tech sectors.






How can national policy help?


National policies do not sufficiently support clusters or regional innovation systems

In most OECD countries, but less so in Mexico, there is a convergence of national policies that contribute to regional competitiveness through support to regional clusters and innovation systems. These policy families include: regional development policy, science and technology (S&T) or innovation policy, higher education policy and enterprise-related policies (see Table 0.1). The orientation of the policy family (in other words, which ministry is funding the programme, or which sectoral “plan” it is part of) serves to frame the objectives, targets and scope of the policy. At the regional level, it is easier to join-up across policy streams when the central level has already done so.


Table 0.1. Policy trends supporting clusters and regional innovation systems
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Source: OECD (2007), Competitive Regional Clusters: National Policy Approaches, OECD Publishing, Paris with modifications.







There is no co-ordinated regional development policy approach in Mexico, with the current place-based efforts being focused on poverty or infrastructure rather than regional competitiveness

Mexico does not have an explicit regional development policy; however one is warranted for several reasons. First, regional development policies support growth in all regions given the place-based dimension of factors that can support firm productivity. In Mexico, 41% of GDP is concentrated in only 10% of its regions (11 OECD countries have at least 40% of GDP in the top 10% of regions). Second, there are “neighbourhood effects” with respect to economic growth and innovation whereby strong performance in one region can have positive spillovers in a neighbouring region. The opposite is also true, as weak performance in one region can have negative spillovers for a neighbouring region. Finally, regional development policies can partially alleviate the disparities across Mexico to address equity and efficiency concerns, as severely lagging regions are a problem for national growth.

Existing policies with a place-based dimension tend to have either a poverty or infrastructure focus. A number of valuable programmes and cross-sectoral policy approaches, such as the Micro-Regions strategy, the Oportunidades programme and several rural development programmes, are focused on achieving important economic and social development goals but not within a wider context of regional competitiveness.

Mexico initiated a meso-regions strategy in the last administration; however this does not appear to be part of the current strategy and has not resulted in a change in policy approaches. In the 2001-2006 National Development Plan, the 32 states were grouped into five meso-regions. A small Trust Fund was created as an incentive for inter-state collaboration, but few structures or resources were put in place to support the concept. Furthermore, there is no legal basis for inter-municipal collaboration across states.

In spite of an appropriate diagnosis on the rationale and mechanisms to address an integrated approach to regional development in the 2007-12 National Development Plan, no actions have been taken to implement this. Thus far, meso-regions have mainly focused on infrastructure planning and overall economic development with only initial efforts made at joint action to support common sectors, clusters or innovation assets. The South-Southeast meso-region has actually gone the farthest in terms of acting “regionally” within this meso-region approach. Other bottom-up multi-state approaches also exist. There are several OECD examples of pan-regional action to support innovation systems and clusters with varying degrees of intensity. The size of the area and the existing or potential linkages among the cluster/RIS actors will determine, in part, the nature of the collaboration.

A notable trend in the transition of regional development policy approaches in many other OECD countries is the increasing accent on innovation for regional competitiveness. National policies have also required that regions develop clear priorities for cluster support and the development of regional innovation systems, both to spur regional economic development and to establish priorities for national/regional alignment of resources. This increasing regional focus on competitiveness has implied that some economics ministries are considering the spatial dimension of economic activity for national growth.




Only a few enterprise-related policies (sectoral, SME, FDI programmes) are made jointly with states and take regional specificities into account


Sectoral policies: place-blind and place-based examples

There are several sectoral programmes promoted by the Ministry of Economy as part of the national competitiveness approach outlined in the 2001-06 National Development Plan. Many of these programmes are still in place, however under the new administration these programmes and sectoral choices are being reviewed. Ten sectors were initially selected in that plan. The five sectors that have direct programmes include IT, leather and footwear, textile and clothing, automotive and electronics. These sectors were selected in some cases because of the significant levels of employment but diminishing competitiveness and in others because of the sector’s transversal nature that could have many positive spillovers for other sectors (such as logistics and IT). Other selected sectors under consideration (chemicals, tourism, maquiladora and aerospace as well as agriculture, commerce and construction) have not yet resulted in specific programmes.

There is minimal acknowledgement of the spatial dimension of the sectors being supported, and the links with actions taken at regional level are not clear. This is even more important considering that in some cases a few states account for most of the national output in those sectors. One programme with a notable focus specifically on cluster development and innovation is Prosoft. It was reported in state visits to have played an active role in supporting local projects to develop software clusters with SMEs. Many states are also actively involved in the Prologyca programme to support logistics clusters.




FDI policy: need to seek regional spillovers and greater co-ordination

FDI policy is important for the development of particular clusters as well as the promotion of technological spillovers; however there are several barriers for this in Mexico. The sectoral priorities of industrial policy do not appear directly linked with FDI attraction. Micro-level analysis on territorial clusters highlight that FDI is not necessarily the source of backward and forward linkages in Mexico. There is evidence of barriers to these linkages that include: the lack of standardisation in the new measurement system, the vertical integration of original equipment manufacturers (OEMs) with clients and intra-firm standards. These barriers present strong limitations on these forms of industrial organisation in order to allow for learning and innovation processes from FDI and to integrate local and national suppliers to chains led by transnational corporations.

Policy measures are needed to address the lack of a positive association between FDI, S&T and productivity. This rather surprising result, in which Big Manufacturing Firms (BMF) with no FDI present the highest levels of S&T expenditure (compared to other BMFs), implies a need for specific instruments to strengthen trade-intensive FDI activities in Mexico and in particular their backward and forward linkages with the rest of Mexico’s economy. Given that over 90% of FDI flows to the Northern Border and Centre regions, the North-South cleavage in FDI flows is likely to continue without additional policy action.

National FDI policy has so far not allowed for a harmonisation of FDI incentives and benefits at the state level. In some specific cases, competition for attracting FDI of specific firms has led to a “race to the bottom”. At the same time, no major co-ordination efforts (neither among states nor from the federal government) can be identified in terms of a FDI strategy. There is a lack of co-ordination of federal and state-level policies to attract FDI, in addition to a generally missing long-term strategy at both levels. The former lack of co-ordination is also reflected at the statistical level. State-level and federal statistics on FDI differ substantially.




SME policy: general support and networking

Supporting the upgrading of micro enterprises and SMEs is vital to improving productivity in Mexico, particularly since such firms account for over 70% of employment (over 50% in micro and small firms alone) and the overwhelming majority of firms. Policy intervention for SMEs is typically justified by a number of market failures or other problems associated with their small size. Mexico’s SME policy in its own right at the national level began in 2000 and has massively expanded its outreach. The current set of SME programmes fall under four broad categories, some of which encourage firm collaboration and innovation explicitly. Since 2005, there has been a significantly increased accent on innovation in the SME Fund, including “collective process innovation”. A non-negligible share of the services in these programmes is basic business support, which could support process innovations. Support for technology parks and SME parks are another axis of SME Fund innovation support.

Several areas of progress in the SME Fund have been noted in prior OECD reports, although many challenges identified have not yet been addressed thus undermining efforts to support regional innovation systems. One of the positive results of the SME Fund strategy, in addition to expansion, is the development of private intermediaries that can provide technical services to SMEs. Capacity building and certification of intermediary organisations, in addition to vouchers, are strategies to ensure a higher quality of service delivery. A joint CONACYT/Ministry of Economy Technology Innovation Fund was developed in 2007 that targets SMEs, with some areas for improvement previously noted by the OECD in terms of endowment size, project assessment and a sectoral requirement that complicates management.

A number of operational matters for the SME Fund are considered problematic by the states, intermediary organisations and participating firms whether this be for cluster-related projects or others. There are timing issues, as calls for proposals and procedure manuals are issued relatively late in the year. While changes in the procedures manuals may be part of an ongoing programme improvement process, the frequency of change makes programme use complicated for beneficiaries, intermediaries and state governments. A balance needs to be achieved between the significance of the change and the frequency of changes. Programme rules and procedures manuals establish specific criteria for applications, however the final decision for the approval of projects (that have been pre-approved at sub-national level) are not sufficiently transparent to all stakeholders and feedback on rejected applications is not provided.

It is likely that the overall SME Fund will change yet again in 2009, and care should be given to learn from lessons of past programmes and address existing gaps. The budget that passed November 2008 significantly increases the level of funding for the SME Fund from MXN 3.5 to 5.2 billion. There is also a recommendation by the Congressional Commission that covers the Ministry of the Economy to decentralise 30% of the SME Fund to the states directly (100% of the fund already involves state co-matching). Such decentralisation could resolve several operational constraints, but requires strong monitoring mechanisms. This is currently a recommendation but its application (or not) would need to be decided in 2009.

A new classification of firms is being considered as the SME Fund may transition to a broader firm development approach, which if adopted, would diversify the portfolio of instruments. The firm categories would be entrepreneurs as well as micro, SME, gazelle and “tractor” firms. Several reports have already recommended a separate treatment for micro-enterprises to both increase their participation in programmes and to meet their more basic firm development needs. The challenge for the expansion to larger firms is to identify a true policy need to support such firms directly and to avoid “creaming”. There is likely to be a greater emphasis in the future on gazelle firms with a goal of more rapid job creation for Mexico. The expected job creation targets for high-growth SMEs should be based on realistic calculations. Programmes in Mexico (many of which are supported by the SME Fund) such as TechBA, Endeavor and Visionaria all reveal the importance of selection as well as the quality and intensity of services to achieve high-growth goals.

Many other SME programmes are promoted by other federal bodies, as well as sub-national entities. One analysis noted more than 500 private sector development programmes across ministries and state governments. There is no common registry for SME support to ensure that firms are not taking advantage of multiple programmes inappropriately. Therefore, at the state or even municipal level, it is more difficult to not only map but to rationalise the existing offer. The Business Support Simplification Programme in the UK is one example of an initiative to rationalise firm support programmes through one national gateway.

While leading academic institutions have performed evaluations of the SME Fund, further improvements could be made for efficiency and programme impact, albeit this is true for many other policies. Given the large size of the SME Fund, an amount could be set aside for greater indicator monitoring and evaluation, where sub-national governments could play a key role, especially if some funds are decentralised. The definition of further outcome-oriented indicators that also track firm development over time (where again state governments could help) may further enhance programme efficiency and effectiveness while increasing transparency. The OECD has developed a framework for evaluating SME programmes, as have many other international bodies. And international benchmarks on different aspects (e.g., per firm spending) could complement in-country comparisons.






S&T and innovation policy is increasingly recognising the importance of regional innovation systems, however territorial concentration and capacity building require greater action in Mexico

In addition to low levels of investment and adverse framework conditions, the high level of territorial concentration of innovation resources has been identified as a threat to Mexico’s national innovation system. Therefore, greater involvement of states in supporting S&T&I and greater attention by national government to the territorial dimension of both resources and outcomes is required. Furthermore, the path dependency of regional growth implies that the territorial disparities of innovation inputs, outputs and outcomes are likely to be reinforced over time. A key question for Mexico, and other OECD countries, is whether national policy supports the development of regional innovation systems generally, and if so does it address the development needs of lagging regions as well. National science and technology policy in Mexico has been working towards the new paradigm which has positive benefits for regional innovation systems. Mexico is increasingly emphasising research collaboration and its relevance for firms, in some programmes, with an implicit spatial dimension.

The overall budget for science, technology and innovation programmes is very small, and the allocation with a regional focus is only a small, but increasing, share. While the budget of the National Council on Science and Technology (CONACYT) was approximately USD 457 million in 2005, the share going to student scholarships and the national researcher system (SNI) was over 57%. The amount available for direct programmes is therefore less than half of the budget. While several of the programmes do benefit regional innovation systems where the recipients are found, the actual amounts dedicated to the state level funds are less than 5% of this budget, approximately USD 25 million for all 32 federal entities (states) in Mexico. Since 2005, that share has increased in some years. Furthermore, in 2006, CONACYT accounted for less than one third of national S&T spending. Ministries that devote spending mainly to technology development, competitiveness and SMEs (the Ministry of Economy and the Ministry of Environment and Natural Resources) accounted for less than 5% of S&T related spending that year.

A large amount of public S&T support to firms has been the R&D tax credit scheme (Estímulos Fiscales). It is highly concentrated in a limited number of states and firms. In 2006, over 65% of the tax...
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related policies

Redistribution from
leading to lagging regions

Financing of individual,
single sector projects in
basic research

Focus on teaching role of
HEls and basic research

Subsidies to firms;
national champions

Building competitive
regions by bringing
local actors and assets
together

Financing of
collaborative research
involving networks with
industry and links with
commercialisation

Promoting closer links
with industry and joint
research; more
specialisation among
HEls

Supporting common
needs of firm groups
and technology
absorption (especially
SMEs); promoting FDI
spillovers

e Target or often include lagging regions

o Focus on smaller firms as opposed to larger
firms, if not explicitly than de facto

 Broad approach to sector and innovation
targets

« Emphasis on engagement of actors, public
and private

o Usually high technology focus

* Both take advantage of and reinforce the
spatial impacts of R&D investment

« Promote collaborative R&D instruments to
support commercialisation

e Include both large and small firms; can
emphasise support for spin-off start ups

o Usually high-tech focus (following research
budgets)

« Increasing emphasis on commercialisation
(e.g., support for spin offs in some HEls)

© Most joint work with large firms; increasing
HEI-SME links is a new goal

o Regional HEIs are increasingly core partners
for regional policy-led innovation programmes.

Programmes often adopt one of the following
approaches:

o Target the "drivers" of national growth

* Support industries undergoing transition and
thus shedding jobs

© Help small firms overcome obstacles to
technology absorption and growth

* Create competitive advantages to attract
inward investment and brand for exports

Notes: HEI=higher education institution; FDI=foreign direct investment; SME=small and medium-sized

enterprises.
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