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Executive summary
A conventional discourse in the public consciousness is that developed nations are transitioning
from manufacturing to service economies. Within this framework, manufacturing is often viewed
as a low value added operation performed in developing economies. A growing body of
literature however, focuses on novel trends in manufacturing and its relevance to innovation
(Sirkin et al, 2011; Manyika et al, 2012). Furthermore, the 2008 economic crisis demonstrated
the threat of overreliance on the financial sector, and the more resilient nature of regions with
diversified economies (Christopherson et al, 2010). This has led to a renewed interest in
industrial policy that aims to strengthen manufacturing competitiveness. At the same time,
however, these policies must serve multiple objectives – restore growth and jobs, contribute to
social objectives and facilitate the transition to a low-carbon economy and enhanced resource
efficiency.
Leading economies, such as the US, the European Union (EU), Germany and Spain, are
all moving towards establishing a 21st century manufacturing innovation policy designed to
strengthen their respective automotive industries. Recent initiatives share a long-term focus on
the continued development and diffusion of general purpose technologies, such as new materials,
IT and batteries, which are transforming and greening the automotive industry (Tassey, 2014;
Mazzucatto, 2013; Perez, 2013). In this sense, the reinvigorated automotive policy combines the
horizontal basis for generating enabling technologies across a wide swath of manufacturing
industries, with a more sectoral application on the automotive industry. These initiatives not only
support basic knowledge generation, but also the subsequent competitive technology production,
which helps companies cross the Valley of Death. As such, industrial policy instruments aim to
address both market and systems failure (Crafts and Hughes, 2013). Automotive-related
manufacturing policies have sought to address systems failures stemming from the difficulty of
transitioning from the dominant internal combustion engine (ICE) paradigm to low carbon
vehicles or the increasing incorporation of electronics in automobiles.
There is a commitment to the promotion of cross-disciplinary and inter-sectoral
collaboration in response to the increasingly interdisciplinary nature of technological
development and the reliance of automotive assemblers on partners providing supporting
technologies and services. In other words, firm-centric policy supports are being displaced by
policy developments focused on promoting linkages between firms, research institutions and
government to stimulate platform-based and network-oriented innovations (O’Sullivan, 2013).
Key policy tools are cluster initiatives and alternate forms of public-private partnerships that
bring together cross-sectoral knowledge and expertise to “help build systems, create networks,
develop institutions and align strategic priorities” (Warwick, 2013, p.4). Other measures, which

feed into manufacturing innovation policies, concern the support of small and medium sized
enterprises (SMEs), the supply of labor, finance and increased company access and presence on
international markets. For multifaceted manufacturing innovation programs to succeed, officials
work to improve policy coordination across multiple levels of governance and strategically
important areas, such as basic and applied research, standardization measures as well as
deployment and market access (EC, 2013, KET report).
Despite the common view that U.S. political institutions are less hospitable to industrial
policy, network forms of organization are gaining prominence as mechanisms of governance and
emerging as precisely the kind of innovation-focused mechanism U.S. policy is targeting. Nonmarket forms of coordination have traditional been more common in the German form of
industrial organization, but are becoming more decentralized as Germany seeks to retain its
leadership in high-growth markets. Lastly, Spain has developed innovative strategies to secure
cooperation, despite the lack of strong non-market coordination mechanisms. The increasing
prominence of network-focused industrial policy challenges the Varieties of Capitalism model,
which contends that countries whose institutions fit either the liberal or coordinated market
economy types have an advantage over countries whose institutions are mixed.
In the case of Mexico, policy makers have mainly focused on the attraction of foreign
direct investment initially through the use of special automotive decrees, but then increasingly
over the past two decades through the negotiation of preferential trade agreements (PTAs) with
North America, the European Union and Japan (Manger 2009). Notwithstanding, there are
emergent efforts to facilitate greater regional cooperation for economic development through the
support of clusters at different levels of governance (Carillo, 2009). This summary of the report
outlines the contributing factors to the changing nature of manufacturing and their impact on the
automotive industry. Secondly, it provides a general description of the essential features of
current manufacturing-related policies in the US, Mexico, the EU, Germany and Spain.
Changing manufacturing landscape
Firms today are faced with shorter product life cycles, hard to manufacture product designs and
increasing technological parity, which require an exceedingly diverse range of capabilities. This
leads a growing number of firms to focus on “core competences” and rely on foreign and
domestic manufacturing and non-manufacturing firms for everything else in order to save time
and resources, diversify exposure to risk and enhance flexibility (Herrigel, 2010).
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However, the aggressive offloading of low value added manufacturing operations to
developing countries has begun to hollow out supply chains in industrial economies. Outmigration has expanded to include higher value-added production operations and services,
bringing into question the dichotomous view of economic activities in terms of the production of
goods and services (Andreoni & Gomez, 2012). In the case of the automotive industry, Klier et
al. (2014) express concern that the loss of production in Michigan may lead to the outflow of
automotive R&D. At the core of these developments has been the inability to completely
separate R&D/design and manufacturing processes because of complementary relationships
between product and process innovation (Breznitz and Cowhey, 2012; Pisano and Shih, 2009,
2012). Another factor has been the gradual development of the national innovation systems (the
organized collection of public and private assets that create and utilize technologies) in emerging
economies, which can provide the environment where companies can transfer both low and high
value-added operations (Tassey, 2010). These developments compromise the ability of advanced
economies to capture economic value and generate employment, since product evolution often
occurs elsewhere. Even advanced economies with substantial support for manufacturers (e.g.
Germany) are facing rising competition from emerging economies.
Lastly, developments in key enabling technologies are rapidly changing the competitive
basis for manufacturing industries. A case in point is the transformation of the automotive
industry from a “modestly complex set of hardware components into today’s modern
automobile, which contains 17 subsystems for which electronics is a central element” (Tassey,
2014, p. 29-30). Furthermore, the dwindling of natural resources has increased demand for
product and manufacturing energy and resource efficiency. Tassey underlines the relevance of
public funding for enabling technologies since the technical and market risks associated with
their development lead firms to under invest in the platform and infratechnologies required for
successful commercialization (2014).
Restructuring in the automotive industry
Shifting automotive production map
Current automotive production is strongly geographically concentrated with North America,
Europe and East Asia making up 90 percent of the total production (Dicken, 2013).
Developments in the past four decades have led to the spectacular growth of the Japanese and
Chinese automobile industries, while the US market share has fallen dramatically. Dicken also
notes the significant growth of automobile production in Spain, Mexico, South Korea, Brazil,
India, Russia and the emerging market economies of Eastern Europe. Furthermore, while the
3

2008-09 financial crisis hurt automotive production in developed economies, output grew in
developing countries such as Brazil, China and India. The consumption side is characterized by
similar trends, with slowing demand in the mature European and North American markets, while
Asia is expected to be the source of major growth.
Technological change in the automotive industry
The automotive industry transitioned from the mass production model of manufacturing
automobiles to an age of lean production, based on the modularization of certain components, the
development of component systems and standardized platforms. This shift prompted today’s era
of intensified competition, during which processes of consolidation have reduced the number of
transnational producers.
Automotive suppliers today have to create parts and subassemblies that are specific to a
particular brand’s model, making it more difficult to reuse the same components and profit from
economies of scale. This is both a result of how cars function, but also of the desire of brand
companies to retain a distinctive look. Notwithstanding this fact, competition and overcapacity
lead firms to “hive off” as many functions as possible to a complex, tiered network of suppliers
(Berger, 2005, p.58). The ongoing pressure on suppliers to participate in product development,
while reducing costs and improving quality, has increased consolidation as a way for firms to
keep up with customer demands (Andreoni and Gomez, 2012).
Finally, the move toward electric mobility is confronting manufactures with another
period of radical changes along the automotive sector’s entire value chain. The integration of
electric components, advanced materials, batteries and new high performance electronic
architectures into their products make automotive manufacturers reliant on suppliers from a
cross-section of other industries.
Production geographies and supplier customer relationships
Distance continues to matter in the automotive industry (Schmitt and Biesebroeck, 2011). A
production location in proximity to an assembly plant increases the chances that a supplier is
awarded an outsourcing contract because it diminishes transportation costs, product development
time and helps avoid costly misunderstandings (Winden et al, 2012). This contributes to a
common trend – particularly prevalent in North America and Europe, but also to a certain extent
in East Asia- or the continued regionalization of production and distribution in the automotive
industry.
4

Notwithstanding these developments, Dicken argues that production geographies and
supplier-customer relationships are influenced by the national context and specific histories.
Major European automobile producers are strongly Eurocentric in comparison to the more
heavily transnationalized character of US automotive OEMs. Berger notes that in comparison to
their German or Japanese counterparts, American companies hand over more of the
responsibility for module design and assembly to their first tier suppliers (2005, p. 86).
Impact of offshoring
The production facilities of suppliers in lower wage regions are not limited to performing low
value added operations, but there is a practice, which blends R&D/design and manufacture
capabilities across global production locations. When it comes to the question of establishing
R&D, it is useful to see it in the context of an evolutionary process. Jürgens and Krzywdzinski
(2009) argue that plants often begin as simple production sites, which gradually assume
independent responsibility for monitoring the production process, and finally develop a small
capacity for R&D. As automotive firms in developing economies upgrade, increasing portions of
the supply chain in advanced economies, including service activities, become vulnerable.
Overall, offshoring has hollowed out automotive supply chains and made it more difficult for
assemblers to source components locally, which can also prompt them to re-locate assembly
operations. These trends in both the technological basis of automotive production and the
organization of the industry over the past four decades have prompted major policy shifts among
the leading automotive producing nations. The next section of the report outlines the differences
and similarities in policy responses to the ongoing transformation of the automotive industry.
Automotive policies in the US, Mexico, Germany, EU and Spain
United States
In the past few decades the US placed less emphasis on the relevance of manufacturing in
comparison to its German counterparts. Moreover, the commercialization stage of innovation
was largely seen as the purview of the private sector. This contributed to a lack of a coherent
national industrial policy, which has made the initiation and coordination of collaborative efforts
across agencies and government levels difficult to achieve (Bonvillian, 2012). The weak
institutional basis contributes to the ad hoc basis of numerous networking initiatives. A study
conducted by the MIT Production in the Innovation Economy (PIE) Project concludes that US
local ecosystems differ from industrial districts in Northern Italy or Southern Germany, where
producers draw on the close ties they develop with actors in their local ecosystems such as
5

suppliers, customers or regional innovation centers (Locke and Wellhausen, 2013). The 2008
crisis prompted a reevaluation of the US industrial structure and brought the relevance of the
automotive manufacturing industry, among others, to the forefront. In addition to the automotive
industry bailout, the federal government has launched initiatives that are organized around a
number of national priorities. They are not automotive sector-specific, but aim to promote
manufacturing and energy-efficient technologies and train talent, which are key to the
modernization of the automotive industry and the revitalization of regional economies.
Leading US R&D agencies, including the Departments of Defense and Energy, have
intensified their efforts in the advanced manufacturing space. Initiatives encourage closer crossagency and industry-university-government coordination (Bonvillian, 2012; 2013). These take
the form of public-private partnerships including both federal and sub-national cluster strategies
with a focus on developing and strengthening regional industrial ecosystems. Federally funded
regional cluster initiatives are a relatively novel development since support for regionally
embedded industries has traditionally been under the purview of state or local governments. The
aim is not just to produce breakthrough research, but also to leverage federal-regional
partnerships in its development, commercialization and diffusion. An example is the new Energy
Regional Innovation Cluster effort in the Philadelphia Naval Yards, in which the DoE is leading
six other federal agencies in an effort to leverage, and align federal, state, and regional resources
in the development of innovation zones. It is complemented by the establishment of the
Advanced Research Projects Agency for energy, known as ARPA-E intended to speed up the
commercialization of clean-energy technologies. Another essential initiative is the National
Network for Manufacturing Innovation, as part of which regional Institutes for Manufacturing
Innovation will attempt to accelerate the development and adoption of advanced manufacturing
technologies. Unlike Germany, US federal and state governments encourage the development
and commercialization of novel technologies through substantial production and purchasing
subsidies and incentives. Overall, non-market coordination – often associated with Coordinated
Market Economies- has been a staple of the US 21st century industrial policy and built on
previous federal government collaborative initiatives such as the Manufacturing Extension
Partnership Program (MEP).
Mexico
Policy makers have mainly focused on the attraction of foreign direct investment initially
through the use of special automotive decrees, but then increasingly over the past two decades
through the negotiation of preferential trade agreements (PTAs) with North America, the
6

European Union and Japan (Manger 2009). Human capital availability and efficient logistics in
the central region automotive cluster have contributed to the proliferation of higher value
activities like engineering and design in addition to low-skills part manufacturing. The push for
research activities, however, has been dominated by foreign owned OEMs, which limits decision
power for generating and transferring technology and demonstrates the difficulty of the periphery
achieving core status. Notwithstanding this challenge, both the national and municipal
governments have begun to establish intermediary organizations, such as Sintonia, that attempt
to capture the synergies between the automotive industry, the knowledge infrastructure and
regional governments as the basis of regional economic development.
European Union
In the post-2008 crisis period, the EU has renewed its interest in industrial policy. This is evident
in the Europe 2020 growth strategy, which influences the allocation of funds through instruments
such as the Research Framework Program and the Cohesion Policy. In light of the EU’s status as
the largest producer of motor vehicles, the CARS 2020 Action Plan for the automotive industry
was the first deliverable of the new European Industrial Policy. Major initiatives within the
Research Framework Programs, like the European Green Cars Initiative and its successor, the
European Green Vehicles Initiatives, take a non-territorial approach and often function as publicprivate partnerships. They encourage cross-country collaborative research projects to advance
and integrate automotive, energy, ICT, and smart grid technologies. EU Cohesion Policy
initiatives are characterized by a place-based smart specialization approach, which supports
cluster initiatives that leverage the regional industrial base and institutional strengths. The
objective is to develop and deploy key enabling technologies, such as automotive electronics and
hydrogen and fuel cell technology leading to the transformation of regional economies around
new cross-sectoral domains, such as electromobility. In summary, EU initiatives support the
private-public co-development of general purpose technologies, which could lead to the greening
of the automotive industry.

Germany
In addition to a strong commitment to basic research, Germany has institutionalized investment
in intermediaries such as the Fraunhofer Institutes and AiF (German Federation of Industrial
Research Associations), which conduct applied research to aid companies cross the Valley of
Death. Concerns however, have arisen over the automotive industry’s ability to modernize
considering the dominance of large corporate actors in research networks and the resulting
7

technological lock-in in the ICE technological paradigm. Despite its status as an important player
in environmental policies, the relevance and power of the automotive sector have also created
strong resistance to limiting CO2 emissions from cars. Notwithstanding, policies encompassed in
the recently introduced High-Tech Strategy (HTS) have the potential to address the technological
lock in the automotive industry. Weyner (2013) argues that the HTS extends research policy to
an integrated and coordinated industrial policy geared towards competitiveness and innovation. It
is committed to increasing subsidies to research and demonstration projects aligned with
missions such as mobility and climate change, which are particularly relevant to the automotive
industry. Novel initiatives are also shaped by ongoing processes of regionalization prompted by
EU integration and attempts to reform German federalism by increasing the scope for subnational autonomous political action.
The German federal and state governments have adopted a smart specialization approach
and promoted regional public-private initiatives including clusters to strengthen multilevel
networks within and across sectors. Automotive-related projects are also part of federal level
comprehensive strategies to advance green growth and catch up to competitors including the
National Electromobility Development Plan and the 6th Energy Research Program. In other
words, the federal government develops macro-frameworks for the promotion of specific
missions. Simultaneously, there are state level thematic strategies under which public officials
mobilize and coordinate regional actors to establish cross-sectoral demonstration and R&D
projects as well as compete for federal and EU funds. Consequently, local governments in
Germany (as in many other Western European countries) have become increasingly involved in
developing networks and new relationships with business interests. There has also been an
emphasis on promoting science-industry collaboration across the board, which has brought about
relatively novel roles for German universities governed by the Länder. Even though German
federalism is described as consensus driven, these relatively novel collaborative initiatives
stimulate interregional competition and make intergovernmental cooperation more conflict
ridden (Staehler et al. 2007, Eickelpasch & Fritsch 2005). Despite the large R&D effort,
production subsidies and consumer incentives for EVs have been limited. This reflects a
generally less interventionist position of German governments, but it may also be due to more
pragmatic reasons since German carmakers have no electric vehicles on offer and a purchase
subsidy would use German taxpayers’ money to buy almost exclusively French and Japanese
cars. The National Electromobility Development plan has continuously underlined the relevance
of financial incentives, especially in the 2014-17 market ramp up phase and considering the goal
of 1 million EV vehicles by 2020.
8

Spain
The Spanish government has not shied away from intervention in the automotive industry in the
past decade. In comparison to other peripheral regions, Spain has experienced changes in its
institutional environment conducive to the presence of high-value added automotive operations.
Overall, industrial policies in Spain have had a strong territorial and sectoral orientation as well
as an emphasis on facilitating science-industry-public sector collaboration, despite the lack of
strong non-market coordination mechanisms. In 2009, Spain introduced the Comprehensive Plan
for the Automotive Industry (PIA) that supports automotive manufacturers both through a
scrappage program and a Competitiveness Plan aimed at the modernization and adoption of
advanced production systems, the industrialization of new products and processes – including
Green Vehicles- as well as the training of new staff. Furthermore, in contrast to its US and
German counterparts, the Spanish government advanced an explicit industrial policy strategy
characterized by a combination of horizontal and sectoral policy measures in late 2010. The
strategy identifies the automotive industry as key to the Spanish economy and allocates
substantial funds to continue the redefinition of the automotive industry. Another key element of
the auto industry development in Spain are the nationally and regionally funded automotive
clusters in various regions of Spain aimed at promoting cooperation, project development and
joint ventures across actors from related sectors. Overall, during the last decade Spain has done
much to develop its regional innovation systems and European Union funding has been essential
to this process.
Conclusion
In conclusion, the research findings presented in this report shed new light on the automotive
policies of some of Canada’s leading competitors, ranging from Mexico’s more trade focused
approach that seeks to capitalize on its lower labour costs and export platforms to more
systematic efforts to enhance coordination and create more innovation-based manufacturing
platforms in new and emerging technologies across a range of actors in Germany, Spain and the
US.
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Recent Trends in Manufacturing Innovation Policy for the Automotive Sector:
Introduction
A conventional discourse in the public consciousness is that developed nations are transitioning
from manufacturing to service economies. Within this framework, manufacturing is often viewed
as a low value added operation performed in developing economies. A growing body of
literature however, focuses on novel trends in manufacturing and its relevance to innovation
(Sirkin et al, 2011; Manyika et al, 2012). Furthermore, the 2008 crisis demonstrated the threat of
overreliance on the financial sector, and the more resilient nature of regions with diversified
economies (Christopherson et al, 2010). This has led to a renewed interest in industrial policy
that aims to strengthen manufacturing competitiveness. As such, the recent evolution of
manufacturing-related policies opens up the policy space in which economies can strengthen
their automotive industries. At the same time, however, these policies must serve multiple
objectives – restore growth and jobs, contribute to social objectives and facilitate the transition to
a low-carbon economy and enhanced resource efficiency.
This report aims to describe and analyze the automotive innovation systems and policies
in four selected countries and a supranational body, which play a significant role in global
automotive markets. They represent both the largest and among the most innovative countries in
the world, namely the US and Germany, emerging countries experiencing significant growth, or
Spain and Mexico and the European Union which is integral to European automotive policy
efforts. The analysis also tries to demonstrate the limitations of the Varieties of Capitalism
model, which suggests that there are distinct and different institutional complementarities in
coordinated (e.g. Germany) and liberal market (e.g. Canada) economies. In contrast, others argue
that the loosely coupled nature of institutional domains enables government policies to
reconfigure institutional complementarities. The report points to processes of convergence of
automotive-related policies and institutional structures in response to the increasing
decentralization and the cross-sectoral character of production networks. Policies in the four case
studies aim to transcend the boundaries between firms, research institutions and government in
an effort to green the automotive industry. In other words, the complex and networked character
of public policies and firm organization reflect emergent and hybrid institutional arrangements.
This report thereby tries to discern automotive policy trends, which may be relevant to Canada’s
efforts to create comprehensive manufacturing policy.
The report has the following structure. The introduction outlines the evolving nature of
manufacturing and the concurrent transformation of the automotive industry. It also examines the
common features of the shifts in the nature of government involvement in industry development.
10

The report subsequently presents the automotive innovation systems and policies in the five case
studies.

Changing manufacturing landscape
Firms today are faced with shorter product life cycles, hard to manufacture product designs and
increasing technological parity, which require an exceedingly diverse range of capabilities. This
leads a growing number of firms to focus on “core competences” and rely on foreign and
domestic manufacturing and nonmanufacturing firms for everything else in order to save time
and resources, diversify exposure to risk and enhance flexibility (Herrigel, 2010). ICT
technologies enabled the modularization of production where separately designed modules can
function as an integrated whole (Berger, 2006, p.75). For the separate components to fit together
firms create standards and platforms, while advances in telecommunications allow
geographically distant suppliers to perform production. Within this context, lead firms and
suppliers must be able to bridge activities in the international supply chains and supply the
necessary logistical infrastructure for carrying out exchange (Dicken, 2007, p.189).
However, the aggressive offloading of low value added manufacturing operations to
developing countries has begun to hollow out supply chains in industrial economies. Outmigration has expanded to include higher value added production operations and services,
bringing into question the dichotomous view of economic activities in terms of the production of
goods and services (Andreoni & Gomez, 2012). In the case of the automotive industry, Klier et
al. (2014) express concern that the loss of production in Michigan may lead to the outflow of
automotive R&D. At the core of these developments has been the inability to completely
separate R&D/design and manufacturing processes because of complementary relationships
between product and process innovation (Breznitz and Cowhey, 2012; Pisano and Shih, 2009,
2012). Another factor has been the gradual development of the national innovation systems (the
organized collection of public and private assets that create and utilize technologies) in emerging
economies, which can provide environment where companies can transfer both low and high
value added operations (Tassey, 2010). These developments compromise the ability of advanced
economies to capture economic value and generate employment since product evolution often
occurs elsewhere. Even advanced economies with substantial support for manufacturers (e.g.
Germany) are facing rising competition from emerging economies.
Lastly, developments in key enabling technologies are rapidly changing the competitive
basis for manufacturing industries. A case in point is the transformation of the automotive
11

industry from a “modestly complex set of hardware components into today’s modern
automobile, which contains 17 subsystems for which electronics is a central element” (Tassey,
2014, p. 29-30). Furthermore, the dwindling of natural resources has increased demand for
product and manufacturing energy and resource efficiency. Tassey (2014) underlines the
relevance of public funding for enabling technologies since the technical and market risks
associated with their development lead firms to underinvest in the platform and infratechnologies
required for successful commercialization (Tassey, 2014).
Restructuring in the automotive industry
Shifting automotive production map
Current automotive production is strongly geographically concentrated with North America,
Europe and East Asia making up 90 percent of the total production (Dicken, 2013).
Developments in the past four decades have led to the spectacular growth of the Japanese and
Chinese automobile industries, while the US market share has fallen dramatically. Dicken also
notes the significant growth of automobile production in Spain, Mexico, South Korea, Brazil,
India, Russia and the emerging market economies of Eastern Europe. Furthermore, while the
2008-08 financial crisis hurt automotive production in developed economies, output grew in
developing countries such as Brazil, China and India. The consumption side is characterized by
similar trends, with slowing demand in the mature European and North American markets, while
Asia is expected to be the source of major growth.

Technological change in the automotive industry
The mass production model of manufacturing automobiles during the Fordist period was based
on productivity gains obtained by economies of scale in an assembly line based, mechanized
process of standardized production (Thun, 2010). The large corporation structured on the
principles of vertical integration controlled significant market share. In the 1970s however,
Japanese automotive firms brought about a shift towards a system of lean production, based on
the development of standardized platforms, the modularization of certain components and the
development of component systems. They prompted today’s era of intensified competition,
during which processes of consolidation have dwindled the number of transnational producers.
Automotive suppliers today have to create parts and subassemblies that are specific to a
particular brand’s model, making it more difficult to reuse the same components and profit off
economies of scale. This is both a result of how cars work, but also of the desire of brand
companies to retain a distinctive look. Notwithstanding this fact, competition and overcapacity
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lead firms to “hive off” as many functions as possible to a complex, tiered network of suppliers
(Berger, 2005, p.58). The move toward electric mobility has also confronted manufactures with
changes along the automotive sector’s entire value chain. The integration of electric components,
advanced materials, batteries and new high performance electronic architectures into their
products make automotive manufacturers reliant on suppliers from a cross-section of other
industries. Overall, there are three main trends that drive the interaction between lead firms and
suppliers: 1) ongoing pressure on suppliers to reduce costs and improve quality, 2) increasing
supplier involvement in product development and 3) a reduction in the number of suppliers since
they have grown through consolidation to keep up with customer demands (Andreoni and
Gomez, 2012).

Production geographies and supplier customer relationships
Distance continues to matter in the automotive industry (Schmitt and Biesebroeck, 2011). A
production location in proximity to an assembly plant increases the chances that a supplier is
awarded an outsourcing contract partly because it diminishes the cost of transporting parts in
time. Additionally, proximity and face time with the assemblers represent a competitive
advantage given that they reduce product development time and help avoid costly
misunderstandings (Winden et al, 2012). This contributes to a common trend – particularly
prevalent in North America and Europe, but also to a certain extent in East Asia- or the
continued regionalization of production and distribution in the automotive industry.
Notwithstanding, Dicken argues that production geographies and supplier-customer
relationships are influenced by the national context and specific histories. For example, major
European automobile producers are strongly Eurocentric in comparison to the more heavily
transnationalized character of US automotive OEMs. Furthermore, Berger notes that in
comparison to their German or Japanese counterparts, the decision of American companies to
hand over more of the responsibility for module design and assembly to their first tier suppliers
has resulted in “bland-looking cars that do not excite anyone” (2005, p. 86).
Impact of offshoring
The production facilities of suppliers in lower wage regions are not limited to performing low
value-added operations, but there is a practice, which blends R&D/design and manufacture
capabilities across global production locations. When it comes to the question of establishing
R&D, it is useful to see it in the context of an evolutionary process (Jürgens and Krzywdzinski,
2009). Jürgens and Krzywdzinski (2009) argue that plants often begin as simple production sites,
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which slowly begin to assume independent responsibility for monitoring the production process,
and finally develop a small R&D. As automotive firms in developing economies upgrade,
increasing portions of the supply chain in advanced economies, including service activities,
become vulnerable. Overall, offshoring has hollowed out automotive supply chains and made it
more difficult for assemblers to source components locally, which can also prompt them to relocate assembly operations.

Automotive policies in the US, Mexico, Germany, EU and Spain
In response to these developments, the US, the European Union (EU), Germany and Spain, are
all moving towards establishing a 21st century manufacturing innovation policy designed to
strengthen their respective automotive industries. Recent initiatives share a long-term focus on
the continued development and diffusion of general purpose technologies, such as new materials,
IT and batteries, which are transforming and greening the automotive industry (Tassey, 2014;
Mazzucatto, 2013; Perez, 2013). In this sense, the reinvigorated automotive policy combines the
horizontal basis for generating enabling technologies across a wide swath of manufacturing
industries, with a more sectoral application on the automotive industry. These initiatives not only
support basic knowledge generation, but also the subsequent competitive technology production,
which helps companies cross the Valley of Death. As such, industrial policy instruments aim to
address both market and systems failure (Crafts and Hughes, 2013). Automotive-related
manufacturing policies have sought to address systems failures stemming from the difficulty of
transitioning from the dominant internal combustion engine (ICE) paradigm to low carbon
vehicles or the increasing incorporation of electronics in automobiles.
There is commitment to the promotion of cross-disciplinary and inter-sectoral
collaboration in response to the increasingly interdisciplinary nature of technological
development and the reliance of automotive assemblers on partners providing supporting
technologies and services. In other words, firm-centric policy supports are being displaced by
policy developments focused on promoting linkages between firms, research institutions and
government to stimulate platform-based and network-oriented innovations (O’Sullivan, 2013).
Key policy tools are cluster initiatives and alternate forms of public-private partnerships that
bring together cross-sectoral knowledge and expertise to “help build systems, create networks,
develop institutions and align strategic priorities” (Warwick, 2013, p.4). Other measures, which
feed into manufacturing innovation policies, concern the support of small and medium sized
enterprises (SMEs), the supply of labor, finance and increased company access and presence on
international markets. For multifaceted manufacturing innovation programs to succeed, officials
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work to improve policy coordination across multiple levels of governance and strategically
important areas, such as basic and applied research, standardization measures as well as
deployment and market access (EC, 2013, KET report).
Despite the common view that US political institutions are less hospitable to industrial
policy, network forms of organization are gaining prominence as mechanisms of governance and
emerging as precisely the kind of innovation-focused mechanism US policy is targeting. Nonmarket forms of coordination have traditional been more common in the German form of
industrial organization, but are becoming more decentralized as Germany seeks to retain its
leadership in high-growth markets. Lastly, Spain has developed innovative strategies to secure
cooperation, despite the lack of strong non-market coordination mechanisms. The increasing
prominence of network-focused industrial policy challenges the Varieties of Capitalism model,
which contends that countries whose institutions fit either the liberal or coordinated market
economy types have an advantage over countries whose institutions are mixed.
In the case of Mexico, policy makers have mainly focused on the attraction of foreign
direct investment initially through the use of special automotive decrees, but then increasingly
over the past two decades through the negotiation of preferential trade agreements (PTAs) with
North America, the European Union and Japan (Manger 2009). Notwithstanding this fact, there
are emergent efforts to facilitate greater regional cooperation for economic development through
the support of clusters at different levels of governance (Carillo, 2009).
This report details the policy responses to the ongoing transformation of the automotive
industry in core (US, Germany), semi-peripheral (Spain) and peripheral (Mexico) automotive
producing countries. Despite the convergence of their respective policies toward an evolving
networked model of automotive industrial policies, differences in industrial and institutional
structures across the countries ensure there is still substantial policy variation among the case
studies (O’Sullivan, 2013). Overall, both the strong convergent tendencies and historically
grounded differences in the state’s role become relevant when considering the applicability of
these policy lessons for the Canadian context.
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Automotive Policy in the U.S.: From Recession to Restructuring And Beyond
This section of the report provides an overview of the U.S. automotive industry from the time of
the recession to restructuring and beyond and the key strategies and policy responses to the
crisis. It is divided into six sections. The first section outlines the impact that restructuring had on
the geography of auto production in the U.S.; the second section outlines Presidents Bush and
Obama’s policies for reviving the auto industry; the third section describes the Obama
Administration’s views of the manufacturing issue and the policies it developed to reinvigorate
manufacturing within the United States; section four outlines any policies and legislation that
help the auto sector grow and develop in the state of Michigan; section five describes the role of
local incentives in attracting and developing businesses, as well as describing how these state
incentives are used to pursue advanced research; and section six outlines the future prospects for
the U.S. auto industry.
The recession of 2008-2009 inflicted a tremendous amount of damage on the U.S. auto
industry. Employment, sales, and production levels were all affected. Employment levels fell
between 2007 and 2009 from 185, 800 to 123,400 in assembly plants and from 607,700 to 413,
500 in parts plants, declines of 34 per cent and 32 per cent respectively. Sales of light vehicles
dropped 38 per cent from 16.2 million in 2007 to 10.1 million in 2009. Production of light
vehicles also dropped 46 per cent from 10.4 million in 2007 to 5.6 million in 2009 (Klier and
Rubenstein, 2013:1).
This decline in employment, sales and production was especially severe for the so-called
Detroit Three carmakers: combined U.S. sales for Chrysler, Ford and GM dropped from a level
of 8.4 million in 2007 to 6.4 million in 2008 and 4.6 million in 2009. In addition, their combined
market share fell from 52 per cent in 2007 to 48 per cent and 44 per cent in the next two years.
The vulnerability of the Detroit Three carmakers during the recession was due in large measure
to the fact that they depended upon selling large volumes of light trucks, and this segment of the
market declined rapidly during the recession. The industry only managed to survive in its current
form due to a major intervention by the federal government in the U.S. The near death
experience has prompted a significant amount of policy thinking on the most effective means to
ensure the future prospects of the U.S. auto industry as well as some forward looking policy
initiatives, which are the main focus of this survey.
Restructuring and its Impact on the Geography of Auto Production
The restructuring of the U.S. auto industry during the recession altered the geography of auto
production vis-à-vis its assembly plants within North America in three distinct ways. First, it has
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changed the clustering of production along ‘Auto Alley’ to include a fuller integration of the
assembly plants in southwestern Ontario; second, the clustering of production that occurs outside
Auto Alley now extends to include Mexico instead of just the United States; and third, Auto
Alley has separated into distinct northern and southern segments (Klier and Rubenstein, 2013:9).
Auto Alley is a term used to describe a narrow corridor of land that is approximately 700
miles long and 100 miles wide in the interior of the United States. This corridor of land stretches
all the way from the Great Lakes to the Gulf of Mexico. Two north-south interstate highways, I65 and I-75, form the backbone of Auto Alley, while a Canadian extension of Auto Alley follows
highway 401 in southwestern Ontario between Windsor and Oshawa.
Auto Alley began to develop in the 1980s as foreign-owned automobile producers started
to construct assembly plants in new locations (Klier and McMillan, 2006, 2008; Klier and
Rubenstein, 2008, 2010). Honda was the first Japanese automaker to construct an assembly plant
within the United States, in Marysville, Ohio, in 1992. Over the next 7 years, six more Japaneseowned assembly plants were constructed in the United States, along with three in Canada. The
six U.S. assembly plants were located in Auto Alley. Between the years 1995 to 2008,
automakers either opened or announced their intention to construct 10 final assembly plants in
the United States and three in Canada. Foreign owned automakers were responsible for all of
these plants, and 9 of these plants were located in Auto Alley.
In 1980, the U.S had 32 assembly plants in Auto Alley and 25 plants in other locations.
The recession changed this by accelerating the clustering of almost all U.S auto production into
Auto Alley. And within North America, the assembly plant closures that took place because of
the recession were almost exclusively plants located within the United States. For example, the
number of assembly plants in Canada between 2007 and 2010 remained unchanged at 11; the
number of plants in Mexico remained at 10, while the number of plants in the U.S. declined from
52 to 42 (Klier and Rubenstein, 2013:9-10).
The increasing importance of Mexico in North American vehicle assembly needs to be
particularly noted. Between 2007 and 2010, production increased in Mexican assembly plants
from 2.1 million to 2.3 million, but during this same three-year period, production declined in
U.S. plants from 10.8 million to 7.8 million, and in Canadian assembly plants from 2.6 million to
2.1 million. Given these facts, between 2007 and 2010 the share of North American vehicle
production increased in Mexico from 13.5 per cent to 18.9 per cent, and it decreased in the U.S.
from 69.7 per cent to 63.7 per cent. Canada’s share of vehicle production increased from 16.8 per
cent to 17.2 per cent during this same time period (Klier and Rubenstein, 2013:10). The factors
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driving the growing share of North American automobile production in Mexico, including the
role played by automotive policy, will be discussed in the next section of the report.
Restructuring due to the recession also accelerated a spatial division within the U.S. in
Auto Alley whereby the northern half of Auto Alley became dominated by the Detroit Three
automakers, while the southern half became dominated by international automakers. Highway 30
which runs east to west through northern Ohio, Indiana, and Illinois, is the dividing line between
the northern and southern portions of Auto Alley. In 2007, the Detroit Three automakers
operated 21 northern plants and 7 southern ones, while the international automakers operated 1
northern plant and 11 southern plants. However, in 2011, the Detroit Three automakers operated
17 of their 18 assembly plants north of the dividing line of Highway 30, while the international
automakers operated 16 out of their 18 plants south of Highway 30.
Therefore, in only four years the Detroit Three automakers withdrew almost all of their
production from the southern portion of Auto Alley. Two surviving southern assembly plants
were operated by Ford in Louisville, Kentucky, a location that is relatively close to the northsouth divide. The only assembly plant that assembles international brands that is north of
Highway 30 is a Mazda plant in Flat Rock, Michigan, and it was to end production in 2012 and
transfer the plant back to Ford (Klier and Rubenstein, 2013:11).
This change in the distribution of auto plants that took place during the post-recession
restructuring is significant for two reasons. First, the concentration of investment that is located
in Michigan, as well as the nearby areas in the northern part of Auto Alley, has helped the
downsized Detroit three automakers to reduce production costs. Moreover, with the locus of
assembly plants now concentrated in the northern portion of Auto Alley, transportation costs are
also reduced when it comes to receiving parts from suppliers, as well as shipping assembled
vehicles to customers. Second, given the restructuring that has taken place, the Detroit three
automakers are now operating manufacturing facilities in a smaller number of states. In 1980, the
Detroit Three had plants in 19 states; by 2011 the Detroit Three were operating plants in only 8
states.
U.S. Federal Policies to Rescue the Auto Industry
Ultimately, the vulnerability of the Detroit Three carmakers to the 2008 recession was rooted in
the fact that over the years they had become less competitive vis a vis European and Asia auto
makers; this lack of competitiveness made them vulnerable to the rapid fall in demand for
automobiles and light trucks in the recession. As the recession deepened, the financial condition
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of both Chrysler and GM grew more precarious, so much so, that by December 2008 both
companies could not secure the credit they needed to conduct their daily operations. Desperate to
resolve this situation, the CEOs of Ford, Chrysler and GM, along with the President of the
United Auto Workers Union, turned to Congress for help. Appearing before the Senate
Committee on Banking, Housing, and Urban Affairs on November 18th, as well as before the
House Committee on Financial Services on November 19th, they made their arguments for
financial aid for the industry without success.
One month later the same representatives of the industry were back in Washington before
these same Senate committees, arguing their case yet again. This time, Congress was more
receptive to their needs and on December 10th, 2008, legislation authorizing loans to the
automakers was introduced into the House of Representatives and passed with a vote of 237 to
170 (Cooney et al, 2009). However, once the Bill reached the floor of the Senate, it failed to
garner the 60 votes needed to assure its passage, and the automakers were denied financial aid
from Congress. The situation was now dire as the collapse of Chrysler and GM was imminent;
therefore, with the Senate unwilling to support aid measures to these two companies, President
Bush issued an executive order on December 19, 2008, providing emergency aid to both
Chrysler and GM. In order for both firms to be able to receive any money, the Treasury
Department established the Automotive Industry Financing Program under TARP on December
19, 2008. Under this scheme, Chrysler and GM each received $4 billion on December 29, 2008.
The TARP money made it possible for them to keep operating during the transition from the
Bush Administration to the Obama Administration (Cooney et al, 2009).
Once in office, President Obama quickly established a Presidential Task Force on the
Auto Industry on February 16th, 2009. After the Task Force had the opportunity to study the
situation in depth, they came to the conclusion that the only chance of future success for Chrysler
and GM lay in bankruptcy. President Obama after reviewing the report agreed with their
findings. However, restructuring would not “entail liquidation or a traditional long, drawn-out
bankruptcy, but rather a structural bankruptcy as a tool to make it easier for Chrysler and (GM)
to clear away old liabilities” (Congressional Oversight Panel, 2009). This bankruptcy was to be
carried out “in a quick and surgical way” (White House, 2009).
One of the best insights into the restructuring process in the U.S. auto industry is
provided by Steven Rattner. In the course of his Treasury service, and through his work as the
co-chair of the Presidential Task Force, he had a perspective on the auto bailout that few can
match. From his perspective, the choice of letting the companies fends for themselves was not an
option since financial markets were still frozen, and, therefore, both GM and Chrysler would
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have run out of cash quickly, slid into bankruptcy, and eventually faced liquidation of their
assets. Had this been allowed to occur, it would have meant the elimination of more than twothirds of American-owned auto manufacturing capability, and cost the country more than one
million jobs, with unemployment rates in some states reaching as high as 20 per cent.
The alternative was just as scary since traditional bankruptcy proceedings were long and
tedious. That is why the Task Force decided to use an established, but less frequently adopted,
part of the bankruptcy code, Section 363, to achieve the restructurings. Under this section, a
newly formed company could buy any desired assets from the bankrupt firm and immediately
begin operating as a solvent corporation. According to Rattner, as the Task Force began
studying the companies, it realized that GM, while deeply troubled, was still a global company,
with improving products, and the second largest market share in the United States. It also had
strong operations in China. The Task Force came to the realization that they could not imagine
the United States without an automaker of the scale and scope of General Motors. Therefore the
task became not whether to save GM, but how to save GM.
For the Task Force, dealing with the Chrysler situation was much more difficult. The
Task Force found that Chrysler was a company that was loaded with debt and bad management,
and that it was operating as just a North American player with few global connections. Chrysler
was also a company that did not have a single car that was recommended by Consumer Reports.
The Task Force also knew that saving the two automakers would be insufficient if it did not
attend to the problems of their related finance companies, Chrysler Financial and GMAC. In the
end, the Task Force recapitalized GMAC so that it could support new sales by both Chrysler and
GM.
The Task Force was fortunate to be operating under TARP rules that allowed it to
allocate capital flexibly, without having to ask Congress for any additional legislation. Given this
fact, the Task Force encountered relatively little Congressional intrusion in its affairs until the
two companies announced their dealer reduction plans. Once this occurred many problems began
to arise, since virtually every congressional district had dealers and many of them were well
connected politically. At the end of the Task Force proceedings, Mr. Rattner was convinced that
if they had not had access to TARP money and had had to seek Congressional approval for each
use of capital, then either one, or both, of the automakers would have been forced to liquidate.
Fortunately for the Task Force, their restructuring survived and the companies began operating
as private enterprises once again, just the scenario that the President and the Task Force had
hoped would unfold (Rattner, 2009).
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After the Task Force completed its work of guiding Chrysler and GM out of bankruptcy,
it was dissolved. The White House Council for Automotive Communities, which was created by
executive order in June 2009, took over some of the Task Force’s oversight functions;
eventually, the council was transferred to the Department of Labour and renamed the Office of
Recovery for Auto Communities and Workers in August 2010 (Klier and Rubenstein, 2013:6).
Since the Task Force completed the restructuring of the auto sector, employment and
production figures seem to be improving. The automotive employment forecast of the Centre for
Automotive Research (CAR), based in Ann Arbor, Michigan, projects that from 2011 to 2016
employment will increase by more than a third, with a compound average growth rate of 6.1 per
cent. Therefore combined assembly and parts plant employment is projected to be 602, 900 in
2011, increasing to 700,000 by 2013. Vehicle production is expected to recover at an even faster
rate, with a compound annual growth rate of 6.2 per cent. By 2011, vehicle production is
projected to be 8,422,573, increasing to 10,160, 261 by 2013 (CAR, 2013:6-7).
The Obama Administration’s Approach to Manufacturing Policy
For the Obama administration, the challenge of rescuing the auto industry from the depths of the
recession was just one part of a larger and more complex problem facing the U.S. economy –
namely, the long-term hollowing out of the manufacturing sector. Although the auto bailout and
the subsequent concentration of investment in Michigan and the northern part of Auto Alley
helped the automakers reduce production costs leading to upward projections for employment
and vehicle sales numbers over the next few years, manufacturing in general is facing a crisis
within the United States. Because automotive production is a manufacturing-based industry, it is
integrally affected by this crisis.
The Obama Administration’s view of American manufacturing is that “America’s
manufacturers are at the heart of our country’s economy, providing good paying jobs for millions
of American families” (Executive Office of the President, 2009). The United States was the
world’s leading producer of manufactured goods from 1895 to 2009, when China assumed the
position as the leading manufacturing country that year. Within the United States, however, the
manufacturing sector continues to be a critical mainstay of economic productivity since it
generated nearly $1.6 trillion in GDP in 2009. This represents 11.2 per cent of total U.S.GDP In
the manufacturing sector employment declined from a high of 17.6 million in 1998 to a low of
11.6 million in 2010, even though it supported additional non-manufacturing jobs up and down
the supply chain.
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An equally important point to note is that manufacturing has also served as an engine for
innovation and knowledge production. History demonstrates that the manufacturing sector has
been tightly linked with the nation’s R&D performance and activities. Almost two-thirds, or 66
per cent, of private sector R&D was performed by manufacturing firms. Manufacturing firms
that performed or funded R&D domestically or overseas employed an estimated 16.3 million
workers in 2008 and 1.1 million of these workers were engineers, scientists, technicians and
support staff (PCAST, 2011:1). This point is strongly reinforced in the conclusions of the
recently completed MIT Task Force on Production and Innovation as reported by Suzanne
Berger, “we find that manufacturing firms have a critical role both as sites of innovation and as
enablers of scaling up to commercialization the strong flow of innovation from America’s
research laboratories, universities, public laboratories and industrial R&D facilities” (Berger
2013, 26).
The Administration believes that with the right set of policies, America can develop the
next generation of automobiles, the next generation of aerospace, the next generation of
biotechnology, as well as industries of the future that do not even exist today (Executive Office
of the President, 2009:1). The Framework for Revitalizing American Manufacturing is designed
as a set of policies and initiatives that can help lead the way in this regard.
The first policy recommendation the Obama Administration intends to implement is the
revitalization of U.S. spending money on Research and Development so that the U.S. can invest
in the creation of new technologies. Investment in Research and Development is a critical
building block of any innovation economy that wants continued growth. Currently, the United
States spends less than three per cent of its GDP on R&D, placing it well behind countries such
as Japan, Sweden, South Korea, and Israel. As well as increasing public investment in R&D,
future support must also include supporting the programs which are designed to enhance the
innovativeness and the competitiveness of small and large manufacturers alike, including
facilitating technology transfer from universities to industry (Ezell and Atkinson, 201129). In
his FY2011 Budget, President Obama recommended that Congress double the research budgets
of three key scientific agencies: the National Science Foundation, the Department of Energy’s
Office of Science, and the National Institute of Standards and Technology’s laboratory programs.
Another key Obama policy objective is to invest in high quality job training. The 2010
Budget, along with the American Recovery and Reinvestment Act of 2009 contained substantial
Federal investment in job training and career pathway programs. These job training programs are
designed for many occupations, including manufacturing, and are targeted at people pursuing
pre-apprenticeship and registered apprenticeship programs. They also provide opportunities for
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career advancement to people who have faced barriers to such opportunities in the past. An
added component to skills development is the recommendation to expand education and training
support for unemployed workers. At the present time, States must waive job-search requirements
so that people in training programs can continue receiving unemployment insurance benefits
(UI). The President asked States to let unemployed workers return to school without losing their
benefits. Moreover, the Dept. of Labour has also asked the States to broaden their definition of
approved training for UI, and is working with the States to strengthen these programs.
Finally, energy policy is a critical component of the Administration’s overall policy
framework for creating a more favourable business climate conducive to revitalizing the U.S.
manufacturing economy. According to PCAST, energy policy in the United States must take into
account the impact of energy costs to manufacturers. If advanced manufacturing is to truly be
invigorated in the United States, an energy policy must address the following important goals:
(1) energy efficiency and conservation; (2) increasing and diversifying of domestic supplies; (3)
speedy development of renewable sources of energy (PCAST, 2012:36-41).
Investment in infrastructure is badly needed because the cost of moving goods from the
factory floor to their final destination, the cost of moving people, and the cost to transport
information are all significant costs in the manufacturing process. The private sector tends to
under invest in these areas because it cannot capture the social benefit from its investment.
Therefore the Obama Administration in its Framework document developed the following
policies to ameliorate this situation. First, it is critically important that the United States invest
money into their nation’s roads, bridges, and mass transit systems. The Recovery Act earmarked
$36 billion for infrastructure projects to improve the nation’s highways and mass transit systems.
Second, the Administration advocated for the creation of a National Infrastructure Bank. The FY
2010 Budget proposed $5 billion for the establishment of a National Infrastructure Bank that
would fund infrastructure projects that had significant national or regional economic benefits.
The bank would provide federal funding using a variety of mechanisms, and it would also serve
to coordinate State, local and private sector investment.
While the overall approach to supporting advanced manufacturing in the U.S. is notable
for the comprehensive framework it set out to guide the administration’s policy, it is part of a
number of significant measures adopted by the federal government to promote the development
and production of advanced automotive technologies, especially energy based technologies, in
the U.S. under both of the past two administrations. The Energy Independence and Security Act
passed in 2007 authorized the Advanced Technology Vehicle Manufacturing program which
provides $25 billion in direct loans to automobile and component manufacturers to support
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projects that are intended to promote fuel efficiency and reduce the overall dependence in the
U.S. economy on petroleum (Wessner 2012, 75). A significant portion of these funds are
supporting the development of advanced batteries and electric drive components for
transportation electrification. In 2009, the Administration announced $2 billion in grants to 30
factories that are producing advanced batteries and electric drive components. The ARRA
Transport Electrification program also provided over $400 million in cost-shared grants to 8
projects deploying over 4,000 electric vehicles, along with the infrastructure to support them.
Apart from the ARRA Transport Electrification program there are several other national
programs that have been developed for vehicle research. On August 10, 2011, U.S. Energy
Secretary Steven Chu announced that more than $175 million would be awarded over a five year
period to accelerate the development of advanced vehicle technologies. This funding would
support 40 projects in 15 states and it would improve the fuel efficiency of next generation
vehicles. The project will develop new innovations throughout the vehicle, and one of the most
important of these new innovations will be longer-lasting and cheaper electric vehicle batteries.1
On March 13, 2013, the U.S. Department of Energy (DOE) also launched the Clean
Energy Manufacturing Initiative (CEMI). This initiative will focus on developing U.S.
manufacturing of clean energy products through private/public partnerships, new funding from
the Department, and enhanced analysis of the clean energy manufacturing supply chain. A key
element of this initiative includes increased funding for clean energy manufacturing research and
development which will accelerate U.S.-based manufacturing of cost competitive clean energy
technologies including wind, solar, batteries and biofuels.2 The 2013 fiscal year budget also
called for $500 million in funding for the DOE to aid advanced manufacturing in flexible
electronics and lightweight vehicles, another $200 million to be allocated to DARPA for research
to support advanced manufacturing and further increases in funding to the National Science
Foundation for programs in cyber physical systems, robotics and advanced manufacturing
(Wessner 2012, 76).
A new agency of the DOE involved in the development of new energy technologies is the
Advanced Research Projects Agency-Energy (ARPA-E). In 2007, Congress authorized the
creation of ARPA-E, an agency that engages in the advancement and development “of highpotential, high-impact energy technologies that are too early for private sector investment.”
ARPA-E projects focus on transformational energy projects that can be advanced with a small
1
2
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investment over a defined period of time. One of the most important projects that ARPA-E is
funding is the Batteries for Electrical Energy Storage in Transportation (BEEST) initiative. This
initiative was created in 2010, and its purpose is to find an alternative to the fact that each day
the U.S. spends nearly $1 billion to import petroleum for energy use. The BEEST initiative is
intended to reduce this dependence by developing a variety of rechargeable battery technologies
which would enable EV/PHEVs to equal or exceed the price and performance of gasolinepowered cars.3
A closely related initiative introduced in the 2011 federal budget was the concerted
strategy to support regional innovation clusters and subsequently updated in the budget one year
later. In a series of items that marked the current government as the first US administration to
expressly embrace a cluster-focused strategy, the government introduced several proposals to
support the growth of regional innovation clusters through coordinated measures across several
different departments and agencies. A parallel initiative also led by the DOE, with support from
a wide range of additional agencies is the effort to establish ‘energy innovation hubs’, which are
understood to be regional innovation clusters in solar power, energy-efficient buildings, nuclear
energy and advanced batteries (Wessner 2012, 55).
The first initiative to flow from this policy is the project to create and innovation hub
focused on technology development for efficient buildings under way at the Philadelphia Navy
Yard Clean Energy Campus. The Greater Philadelphia Innovation Cluster (GPIC) is a
consortium of academic institutions, federal laboratories, global industry partners, regional
economic development agencies and other stakeholders who joined forces to secure $130 million
in federal grants from the Department of Energy. The Navy Yard’s Energy Innovation Hub is
intended to become a national centre for energy research, education, and commercialization of
energy-related technologies. Researchers from academia, the private sector, and national
research laboratories will be looking at ways to save energy, reduce carbon emissions and
position the United States as a leader in renewable energy resources. Energy storage will also be
an area of scientific investigation since energy storage is the key to renewable energy
deployment within the Smart grid, and this could have implications for the use of electric cars in
the future. The Philadelphia Naval Yard project is really centred on a new paradigm for doing
hard-core translational science. This new Energy Regional Innovation Cluster (ERIC) initiative
is noteworthy because it shows the Obama Administration is “moving to complement a narrower

3
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research and technology program (the hubs) with a broader view of the real-world process by
which truly game-changing commercial-scale innovation occurs.”4
One area highlighted in the PCAST report that has recently received a considerable
amount of attention from the Obama administration is the policy initiative to improve the
coordination of manufacturing-related R&D. As Pisano and Shih (2012) argue, if Americans
want the most advanced manufacturing to be done in the United States, then the United States
must be the place where the leading-edge scientific knowledge of critical process technologies is
located. The President’s Council of Advisors on Science and Technology (PCAST)
recommended that the federal government invest $500 million annually (eventually increasing
this amount to $1 billion) to develop a strategy for coordinating the federal government’s
investments in research with the objective of establishing U.S. leadership in advanced
manufacturing technologies. Key areas of proposed research were to include:




Nanomanufacturing and the application of nanotechnology to traditional manufacturing
industries;
Developing advanced robotics technologies that allow the U.S. to retain manufacturing
and respond rapidly to new products and changes in consumer demand;
Integrating manufactured goods and information technology to create “cyber-physical
systems that have greater adaptability, reliability, and usability” (Executive Office of the
President, 2009, 15-16, PCAST, 2011:23-24, Pisano and Shih, 2012:127).

President Obama has followed through on these recommendations and in his State of the
Union remarks on January 28, 2014, he touted the administration’s efforts to establish the
Institutes of Manufacturing Innovation Program as central to his plan to reinvigorate the
manufacturing economy in the U.S. The network was originally announced in March 2012 as a
nation-wide strategy to boost local and state economies and national competitiveness by
organizing regional public-private university partnerships focused on technology development in
specific areas. The Obama administration now hopes to continue to expand this program into a
nationwide network of 45 Institutes over the next decade, according to a White House fact sheet.
President Obama called on Congress to pass legislation to double the currently planned number
of institutes through legislation that has already been introduced in both houses.5

4
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The Obama administration estimates each Institute’s federal funding contribution at
between $70 million and $120 million over a 5 – 7 year timeframe, depending on the magnitude
of the opportunity, maturity, and capital intensity of the technology, and the scope of the focus
area (Executive Office of the President et al. 2013: ii). The federal government also anticipates
that the level of government funding will be larger during the early years of the IMI, and will
become progressively lower as the Institute progresses towards self-sufficiency (NNMI 2013:9).
During the early stage of an IMI, non-federal funding is expected to be based on in-kind items
like equipment and buildings, though overtime the funding is likely to shift to project revenue,
member fees, user fees, licensing and other sources (NNMI 2013: 9).
As of March 2014, the following investments have been made to support the existing IMIs:


NAMII (Ohio): received an initial federal investment of $30 million and a non-federal
funding commitment of $39 million, provided as cost share mostly from industry and
states of Ohio, Pennsylvania and West Virginia (Executive Office of the President et al
2013: 21). It focused on addressing challenges in additive manufacturing and 3D printing.



LM3I (Detroit): received an investment of $50 million from the Department of Defense,
with other government funding, rounding out the balance to $70 million. This funding is
combined with an expected 1:1 investment match from non-federal sources6



DMDI (Chicago): received $50 million from the Department of Defense with other
government funding rounding out the balance to reach $70 million. This funding is
combined with an expected 1:1 investment match from non-federal sources7



The Next Generation Power Electronics National Manufacturing Innovation Institute
(North Carolina): focused on energy-efficient semiconductor manufacturing was awarded
$70 million over five years by the Department of Energy, matched by at least $70 million
in non-federal commitments by the IMI consortium and the state of North Carolina
(White House 2014).

A final transportation policy worth noting is the Obama Administration’s support for
research into the next generation of information and communication technologies. Secure
computers and networks, data intensive supercomputers and nanotechnology will all have
important implications for manufacturing processes. The Obama Administration supports this
research through funding for the National Science Foundation Defence Advanced Research

6
7

Advanced Manufacturing Portal: http://manufacturing.gov/dmdi.html
Advanced Manufacturing Portal: http://manufacturing.gov/dmdi.html
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Projects Agency (DARPA), as well as other public and private institutions (Executive Office of
the President, 2009: 23-25).

The Role of State Incentives in Attracting and Developing Business
While national policies and legislation play a leading role in the development of the auto sector
in the U.S., there is no doubt that the role of incentives at the local and state government level
looms large as well. While the U.S. auto industry was historically based in the northern half of
Auto Alley, the influx of foreign producers into the U.S. economy, beginning in the 1980s,
triggered a competitive process of southern states in particular offering ever larger tax incentives
and other forms of direct subsidies to attract both foreign and domestic producers to locate in
their jurisdictions. Eventually even the states in the northern tier of Auto Alley were compelled
to offer up incentives and subsidies as well to maintain their hold on their respective auto
assembly plants.8 The discussion below provides an overview of the extent of tax incentives and
direct subsidies currently offered by four states in the U.S. with significant automotive assembly
and production.
Michigan
For example, the state of Michigan offers a number of incentives to firms that are eligible to
apply for such programs. In broad terms, approximately $150 million is available in incentives
and assistance. There is also $100 million available in loans to small and mid-size businesses.
However, there are no specific programs targeted directly at the auto sector; the incentives and
initiatives that are available apply to all industries in general.
One of the incentives that has become very important is the new Michigan tax cuts. The
state of Michigan has replaced the Michigan Business Tax (MBT) starting January 1, 2012, with
a new, simpler, and more competitive income tax. The new tax structure taxes corporations at 6
per cent on federal taxable income apportioned to Michigan. Other types of corporations such as
partnerships and LLCs have income flow to their personal income tax. Thus personal income tax
rates will remain at 4.35 percent for 2012, but they will drop to 4.25 per cent for 2013. It is
estimated that all of these changes to the tax system will reduce business taxes by 86 per cent.
Starting in 2014, the state of Michigan will begin phasing out its Personal Property Tax (PPT) on
its commercial and industrial property, as well as its eligible manufacturing personal property.

8

It is also worth noting that no major assembly plant has been built or upgraded in Ontario since the 1980s without
a significant federal/provincial financial contribution (Gertler and Wolfe2004).
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However, this PPT elimination will only take place if the voters of Michigan approve the plan in
their August 2014 election.
Another incentive that is equally important is the Michigan Business Development
Program. This program is an incentive program that is available from the Michigan Strategic
Fund in cooperation with the Michigan Economic Development Corporation (MEDC). The
program is designed to provide grants, loans and other economic assistance to businesses that
create jobs and provide investment in Michigan. These new jobs must be held by residents of
Michigan, and they must be in addition to those jobs maintained in Michigan prior to the
development of any new projects.
Any business wanting to qualify for MSF support must pledge to create at least 50 new
jobs. If a project is in a rural county, the business must pledge to create at least 25 new jobs. Any
MSF support in the form of a grant will be performance based, and the preference will be given
to any business that seeks to locate or expand in Michigan. Grants include flexible terms and
conditions, and include a schedule of repayment provisions approved by the MSF.
MSF support in the form of a loan is also performance based, and here, too, preference is
given to businesses seeking to locate or further expand in Michigan. Loans include flexible terms
and conditions such as below market interest rates, extended repayment provisions and flexible
security requirements. Finally, a commitment of staff, financial and economic support by the
local municipality is required for all projects.9 Three examples from the automotive industry
provided below illustrate how the Michigan Business Development Program works.
Bleistahi North America LP, a subsidiary of Bleistahi Ltd. plans to centralize its
production in North America by opening a new manufacturing plant that will produce valve train
components for the automotive industry in Battle Creek, Michigan. The company will invest
$11.5 million and create 58 new jobs resulting in a $475,000 Michigan Business Development
performance-based grant. The City of Battle Creek is offering 12-year property tax abatements
valued at $532,000.
Kay Manufacturing Company, based in Calumet City, Illinois, has plans to expand into a
120,000 square foot facility in St. Joseph Charter Township, Michigan, where it will provide
value added precision machining services of forged material to domestic automotive
subassemblies on a production basis. The company will invest $9.3 million and create 80 jobs.
Kay Manufacturing was awarded a $350,000 Michigan Business Development Program

9

http://www.michiganadvantage.org/Michigan-Business-Incentives/
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incentive, and St. Joseph Township is expected to give Kay Manufacturing a 12-year tax
abatement valued at $321,000.
Rassini Brakes, LLC, which is headquartered n Mexico, is the largest fully integrated
supplier of rotor components in North America. Rassini will open a new facility in Mount Morris
Charter Township, Michigan, that will be designed for machining automotive products for
delivery to OEM assembly plants in the Midwest. The company will invest $17.3 million and
create 55 new jobs, resulting in a $500,000 Michigan Development performance-based grant.
All of this investment in the state of Michigan was supported by the efforts of Governor
Rick Snyder who signed into law the Michigan Business Development Program in December
2011. MEDC considers a number of factors in making these awards, including private sector
investment in the project, near-term job creation, and wages and benefit levels of the new jobs
being created.10
A third initiative that is equally significant is the work being done at the Michigan
Energy Office. Transportation accounts for 74.3 per cent of Michigan’s oil consumption and it is
their major source of air pollution. The Michigan Energy Office is participating in several
public-private sector partnerships, which promote the use of alternative fuel vehicles. One of the
most important programs is through the U.S. Department of Energy (U.S. DOE’s) Clean Cities
Program. The Clean Cities Program supports local decisions that contribute to the reduction of
petroleum consumption in general by promoting the use of alternative fuels, hybrid vehicles and
idle reduction. A number of programs exist for this purpose, and one of the most important is the
Michigan Biofuel Infrastructure Tax Credit Program.
Under Public Act 335, any taxpayer who is an owner of a service station may claim a
credit against the Michigan Business Tax owed to the state of Michigan. The tax credit is equal
to 30 per cent of the cost incurred during the tax year to convert existing fuel delivery systems to
provide E85 fuel or qualified biodiesel blends, and this is not to exceed $20,000 per tax year per
taxpayer. The service station owner must report each year to the Bureau of Energy Systems for
three years after the certificate approval date the number of gallons of E85 and/or biodiesel sold
monthly at that site. If the station owner stops selling the biofuel within three years of receiving
the tax credit, he or she will have a percentage of their tax credit amount added back onto their
tax bill in the year they stop using the fuel delivery system to provide E85 or other qualifying
biodiesel blend. For those still receiving the tax credit, applications for the tax credit will be

10

http://www.michiganadvantage.org/Press-Releases/Four-companies-to;
http://www.michiganadvantage.org/About-MEDC.
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processed quarterly until all authorized tax credit funds are exhausted for that specific calendar
year.11
Another initiative worthy of note is the work that is being done by the Michigan
Economic Development Corporation (MEDC) in attracting business investment to the state of
Michigan. The Michigan Economic Development Corporation (MEDC) is a public-private
partnership which serves as the state’s chief marketing arm and lead agency for business
investment, talent attraction and jobs, film and digital media, arts and cultural grants, and overall
economic growth. MEDC offers a number of business assistance services and capital programs
for business attraction and acceleration, and these programs are starting to produce results. In
April 2013, MEDC announced that four companies were going to invest $45 million and create
223 jobs in Michigan. Three out of the four companies will provide jobs for the automotive
sector.
Table 1: Incentives for Automotive Firms in Michigan
Firm

Grants by State

Type of

Amount

Grants
General Motors

Industrial Facilities

Property

Property Tax

Tax

Exemption; Michigan

Abatement

$1.26 billion

City, County,

Years

Town

Received

Warren,

1992-2011

Lansing

Economic Growth
Authority Tax Credits;
Michigan Business Tax
Battery Credit
Ford

Industrial Facilities

Property

Property Tax

Tax

Exemption;

Abatement

$1.21 billion

Wixom

1992-2011

$1.3 billion

No Cities,

2010

Michigan Economic
Growth Authority Tax
Credits; Michigan
Business Tax Battery
Credit
Chrysler

No programs specified

Corporate
Income

Counties or

Tax Credit

Towns specified

or
Reduction
Daimler
11

Same programs as

Corporate

$84.3 million

Redford

1999-2010

http://www.michiganadvantage.org/Michigan-Business-Incentives/
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listed above, plus

Income

Michigan Brownfield

Tax

Tax Credit

Credit,
Rebate,
Reduction

Source: New York Times, Explore Government Subsidies,
http://nytimes.com/interactive/2012/12/01/us/government-incen

Indiana
The state of Indiana, another major Midwest auto producer, offers a number of economic
incentives to attract and retain business within its borders. However, like Michigan, it offers no
specific tax credits for the auto sector; the incentives that are offered apply to all industries in
general. The first program that the state of Indiana offers is The Economic Development for a
Growing Economy (EDGE) Tax Credit. This program provides incentives to businesses to
support job creation and capital investment. This corporate income tax credit is refundable, and it
is calculated as a percentage of the expected increased tax withholdings that will be generated
from new job creation.
Each project is evaluated on its individual merits after it has met the following basic
requirements:
 Business commits to new capital investment in Indiana


Business commits to the creation of full-time permanent jobs for Indiana
residents at the project location
 The Project supports the purpose of the tax credit and meets all requirements
as set forth in I.C. 6-3.1-13
After any business has signed a contract with the Indiana Economic Development
Corporation (IEDC) for an EDGE Tax Credit, it is required to submit a progress report for every
calendar year during the term of the contract.
The state of Indiana also offers two other kinds of tax incentives designed to encourage
investments in research and development. The first incentive offers taxpayers a credit against
their Indiana state income tax liability calculated as a percentage of qualified research expenses.
The second incentive allows taxpayers to obtain a refund on the sales tax paid from purchases of
qualified research and development equipment. Research and development equipment is defined
as personal property that consists of laboratory equipment, computers, computer software,
telecommunications equipment or testing equipment that has not previously been used in Indiana
for any other purpose. In addition, the exemption for research and development equipment is
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only applicable to equipment purchased for the purposes of research and development activities
that include experimental or laboratory research and the development of new products or
improving upon existing products.
Another incentive program that the state of Indiana offers prospective businesses
interested in moving to Indiana is their Skills Enhancement Fund (SEF). The SEF provides
financial assistance to businesses that are committed to training their workforce. SEF reimburses
eligible training expenses over a two-year period. Firms may apply for more funding after their
first initial two-year training period is finished.
An additional incentive program is the Hoosier Business Investment Tax Credit (HBI).
The HBI provides incentives to businesses to support job creation and capital investment. This
non-refundable corporate income tax credit is calculated as a percentage of the eligible capital
investment to support the project. A company’s credit award may be as much as 10 per cent of
the qualified capital investment and it may be carried forward for nine years. The IEDC
determines the credit percentage and the carry forward terms on a case-by-case basis. One final
program is the Hoosier Alternative Fuel Vehicle Manufacturer Tax Credit. The purpose of this
incentive is to provide a tax credit of up to 15 per cent of the qualified investment for the
manufacture of alternative fuel vehicles. In order to be eligible to receive this incentive, a
company must agree to maintain operations in Indiana for at least ten years.12
Table 2 below shows the type and number of incentives that the state government of
Indiana offers to the major automotive firms that are located in Indiana. It should be noted,
however, that not all of the incentive initiatives described in this section have been accessed by
the automotive firms.
Table 2: Incentives for Automotive Firms in Indiana
Firm

Grants by

Types of Grants

Amount

State
General Motors

Indiana
Skills

City, County,

Years Received

Town
Free Services

$7.17 million

Fort Wayne and

2010

Bedford

Enhancement
Fund

12

http:://iedc.in.gov/tax-credits-exemptions/hoosier-alternative-fuel-vehi…; http://www.iedc.in.gov/tax-creditsexemptions/economic-development-for-a...
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Source: New York Times, Explore Government Subsidies, available at:
http://nytimes.com/interactive/2012/12/01/us/government-incen
Missouri
The state of Missouri is also committed to building a strong and prosperous automotive sector. In
order to build the sector, the state and local governments offer a number of incentive programs
that range from sales tax and property tax abatement to worker training grants and Brownfield
development incentives.
For example, cities and counties are allowed to provide partial property tax abatement for
supplier expansion projects through the Enhanced Enterprise Zone Tax Credit. The Enhanced
Enterprise Zone Program is a program offering state tax credits, accompanied by local real
property tax abatement, to Enhanced Business Enterprises. Tax credits may be provided each
year, for up to five years, after the project commences operation. Enhanced Enterprise Zones are
specific geographic areas designated by local governments and certified by the Department of
Economic Development. Zone designation is based upon certain demographic criteria, the most
important of which is the ability to create sustainable jobs in a targeted industry, as well as to
have a demonstrated impact on local industry cluster development.
Under this scheme, manufacturing suppliers located in one of the 100 plus “Enhanced
Enterprise Zones” which will create at least two new jobs (with average wages at least 75 per
cent of the county average) and $100,000 in new capital investment may receive refundable tax
credits for 2 per cent of new payroll and ½ per cent of new capital investment. This is limited to
$500,000 a year for a total of five years.
Cities and counties can also issue “Tax exempt” Industrial Revenue Bonds for the
purpose of financing real property improvement, as well as for the acquisition of new machinery
and equipment for manufacturing suppliers. Industrial Revenue Bonds (also referred to as
Industrial Development Bonds), were developed by the U.S. Congress and the Missouri General
Assembly to facilitate the financing of business projects. These bonds are sold on the basis of the
company’s credit. For a bond to be “Tax exempt” means that the interest paid to the bondholders
is exempt from state and local income tax, and it also means that the interest rate is lower than
the rate on “taxable” bonds. Other requirements to meet the tax exempt status include the fact
that the benefiting company must be a manufacturer, and total outstanding tax-exempt bonds for
all related companies of the borrower cannot exceed $40 million.13

13

http://www.ded.mo.gov/BCS Programs/BCS ProgramDetails.aspx?B…
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The state of Missouri also has a number of sales tax exemptions for advanced
manufacturing companies like those in the automotive industry. The Manufacturing Equipment
Sales Tax Exemption allows firms to be exempt from paying taxes on purchases of machinery,
equipment, materials and chemicals used or consumed in manufacturing, processing,
compounding, mining, or producing any product, or using any product in research and
development related to manufacturing and processing. Any firm that qualifies does not have to
pay their state tax and local use tax, but they do have to pay the local sales tax.
Firms can also apply for the Manufacturing Energy Sales Tax Exemption. This incentive
provides an exemption of state sales tax to a manufacturing company for electrical energy, gas
(natural, artificial, or propane), water, coal, energy sources, chemicals, machinery equipment and
materials.
While tax credits for energy are important, so, too, are tax credits for Brownfield
development. The Brownfield Redevelopment Tax Credit allows a manufacturing supplier to
apply for tax credits up to 100 per cent of the costs of remediation of hazardous waste in
buildings that are abandoned for at least 3 years. A manufacturer can also apply for this tax credit
if the property has less than 35 per cent of the commercially usable space of the property and
improvements on that property are used for the most commercially profitable and economically
productive use.
Another program that is extremely important is the Missouri Automotive Manufacturing
Jobs Act. Under this incentive program, qualified manufacturing suppliers projects that create
between 5-99 new jobs above the county average wage, and that provide health insurance, would
receive benefits consisting of the retention of their state withholding tax on new jobs. This
amounts to 3.2 per cent of new payroll each year for 3 to 5 years. For example, if a company
creates 30 new jobs at $50,000 average wage, this would result in the retention of $240,000 in
state withholding taxes over 5 years.14
In addition to its tax incentives, the state of Missouri has a number of infrastructure and
worker training grants that are important to the development of the automotive industry. The first
program is the Industrial Infrastructure Grant. The Missouri Department of Economic
Development (DED) may provide communities that are located in non-metropolitan areas a grant
of up to $1.5 million per project. The grants would be for public infrastructure that would be
needed to facilitate an expansion project of a supplier. The purpose of this program is to assist
local government in the development of public infrastructure that allows industries to locate new
facilities, expand existing facilities, or prevent the closing of a facility so that it cannot relocate
14

http://www.ded.mo.gov.auto.incentives-financing/missouri-incentive
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to another state. For profit manufacturing and assembly companies that pay above average
wages, along with benefits, will be given first priority in the application process.
Another incentive program that is equally important is the Missouri Customized Training
Program. Customized training is available for businesses to help them train their workers through
skill training. This skill training may take place in a classroom setting at the business facility, or
at one of the 89 educational facilities located throughout Missouri. Only Missouri residents who
are full-time employees are eligible for this program. This program is subject to “clawback”
legislation: if for any reason jobs for which training assistance was given are moved out of the
state of Missouri, or eliminated, within five years of the date of project approval, the company
will have to repay the cost of the training assistance received through the program.
A key worker training incentive is the New Jobs Training initiative. The purpose of this
program is to provide assistance in reducing the cost associated with expanding a workforce or
locating a new facility in the state of Missouri through training services. To be eligible to apply
for this program, a business must be engaged in manufacturing, processing, or assembling
products, or else it must be involved in conducting research and development. The community
colleges located in twelve districts in Missouri administer the program. Funds for this program
are generated by using tax credits from the employer’s regular withholding taxes that are paid for
the employees in the created jobs. The amount paid is based upon a percentage of the gross
wages that are paid to the employees.15
Table 3 below shows the type and number of incentives that the state government of
Missouri offers to the major automotive firms that are located within the state. Once again, not
all of the incentive programs mentioned have been accessed by the auto firms.
Table 3: Incentives for Automotive Firms in Missouri
Firm

Grants by State

Type of Grants

Amount

City, County,
Town

Years Received

General Motors

Development
Tax credit;
Quality Jobs
Program; Job
Retention
Training
Program
New Jobs
Training
Program;

Corporate
Income Tax
Credit, Rebate or
Reduction

$306 million

Wentzville

2002-2011

Free Services

$4. 57 million

No Cities,
Counties or
Towns specified

2001-2006

Ford

15

http://www.missouridevelopment.org/Business Solutions/Financial

36

Development
Tax Credit

Source: New York Times, Explore Government Subsidies, available at:
http://nytimes.com/interactive/2012/12/01/us/government-incen
South Carolina
South Carolina also has a number of tax credits and grants to help companies that choose to
locate within the state. There are no incentives designed specifically for the automotive sector;
all of the incentives apply to any and all companies that are eligible to receive them.
Like other states, South Carolina offers companies property tax reductions. In South
Carolina only local governments can levy property taxes. A firm may receive a property tax
exemption for things such as raw materials, finished goods, stocks, dividends, interest, and
pollution control equipment. A partial property tax exemption, or abatement, may be made
available to manufacturing firms, research and development facilities, corporate headquarters,
and other office and distribution facilities that meet certain requirements.
Firms may also be able to negotiate what is referred to as a Fee-in-Lieu of property taxes
(FILOT), and this can greatly reduce their property tax liability. The local government offers this
property tax incentive only at their discretion. Firms that invest as little as $2.5 million may
negotiate this exemption with the county in which they locate. This 20-year incentive creates
significant savings for firms because it lowers the assessment ratio from 10.5 per cent for
manufacturers to as low as 6 per cent.
If the property tax rate is competitive with other states, so too is South Carolina’s
corporate tax rate. At just 5 per cent, South Carolina’s corporate tax rate is among the lowest in
the South East United States. Many firms also qualify for A Job Tax Credit which eliminates up
to 50 per cent of a company’s corporate income tax liability for a specific number of years. The
Job Tax Credit (JTC) is an incentive offered to firms, both new and existing, that create new jobs
in the state. This credit is available to companies that establish or expand corporate headquarters,
manufacturing facilities, distribution centres, and research and development facilities. The credit
provides a great benefit to companies because it is a credit against their corporate income taxes,
and this can eliminate 50 per cent of a company’s tax liability.
Companies can also take advantage of a relatively low sales tax. South Carolina’s sales
tax rate is only 6 per cent. Counties who receive the approval of a majority of county votes may
assess an additional 1 to 2 per cent local option sales tax. Proceeds from the sales tax are used for
infrastructure improvements or a rollback of property taxes. A variety of sales tax exemptions for
companies are offered.
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South Carolina offers manufacturers locating in what are referred to as Economic Impact
Zones (EIZ) a one-time credit against a company’s corporate income tax of up to 5 per cent of a
company’s investment in new production equipment. The actual value of this credit depends
upon the “applicable recovery period for property” under the Internal Revenue Code.16
South Carolina also offers help to companies that are expanding, or relocating, their
corporate headquarters. The state provides a generous 20 per cent Corporate Headquarters Credit
based upon the cost of the actual portion of the facility that is dedicated to the headquarters
operation, or direct lease costs for the first five years of operation. This credit can be applied to
the corporate income tax or to the license fee. These credits have the potential to eliminate
corporate income taxes for as long as ten years from the year the money was earned.
The state of South Carolina is conscious of the need to develop a good research and
development climate, and in order to reward companies for increasing their research and
development activities in any taxable year, South Carolina offers a credit equal to 5 per cent of
the taxpayer’s qualified research expenses in the state. The tax credit cannot exceed 50 per cent
of the company’s remaining tax liability after all other credits have been applied. But any unused
portion of the tax credit can be carried forward for 10 years from the date of the qualified
expenditure.
In addition to the tax credits listed above, South Carolina offers other types of aid that
are referred to as discretionary incentives. The Job Development Credit (JDC) is a discretionary,
performance-based incentive that rebates back to a company a portion of any new employees’
withholding taxes, which then can be used to address the specific needs of individual firms. The
South Carolina Coordinating Council for Economic Development approves the use of the Job
Development Credits on a case-by-case basis. In order to qualify for the JDC, a firm must meet
certain business requirements, and the amount that a company receives depends upon the
company’s pay structure and location.
Another measure adopted in South Carolina is its Enterprise Zone Retraining Credit
Program. This program helps existing industries maintain their competitive edge by allowing
them to claim a Retraining Credit for current production employees. If employees receive
approval by the South Carolina Coordinating Council for Economic Development to receive the
Retraining Credit, firms can reimburse themselves up to 50 per cent of approved training costs
for eligible production workers; however, this amount cannot exceed $500 per person each year.
If the Retraining Credit Program is vital to the economic lifeblood of the state, so, too, is
the Economic Development Set-Aside Program. This program assists companies in relocating or
16

http://South Carolina.com
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expanding their business to South Carolina through road or site improvements and other costs
related to business location or expansion. The South Carolina Coordinating Council for
Economic Development also oversees this program, and it is the Council’s primary business
development tool for assisting local governments with road, water, sewer, infrastructure, or site
improvements related to business location or expansion.
Finally, South Carolina provides a possible credit against income taxes, or withholding
taxes to firms that use state port facilities to increase base port cargo volume by 5 per cent over
base-year totals. In order to qualify for this program, a company must have 75 net tons of noncontainerized cargo of 10 loaded TEUs transported through a South Carolina port for their base
year (http://www.South Carolina.com).
Table 4 below shows the type and number of incentives that the state government of
South Carolina offers to the major automotive firms that are located within the state. Once again,
it should be noted that not all of the incentive programs have been accessed by the automotive
firms.
Table 4: Incentives for Automotive Firms in South Carolina
Firm

Grants by State

Type of Grants

Amount

City, County,

Years Received

Town
Daimler

Enterprise Zone

Corporate

Amount not

Charleston

Job Development

Income Tax

available

County

Credit

Credit, Rebate or

2009

Reduction

Source: New York Times, Explore Government Subsidies, available at:
http://nytimes.com/interactive/2012/12/01/us/government-incen
State Policies to Support Collaboration and Advanced Research
While fiscal incentives and direct subsidies remain one of the most important policy mechanisms
employed by U.S. states to attract and retain investment, especially in the automotive industry,
they are only one of a number of policy approaches that state governments are adopting to
support the future of the automotive section in their local economies. Increasingly, state
subsidies are being used, along with federal government money, to promote advanced research in
a range of fields that are relevant to the future development of automotive technology. This
section of the report outlines a number of examples from each of the four states reviewed above.
As the birth place of the North American auto industry, it is not surprising to find that the
State of Michigan has been in the forefront of proposing measures to support research into
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advanced automotive technologies. This section of the report looks at policies that help the auto
sector in the state of Michigan, including a certain piece of legislation designed to develop
certain specific aspects of the auto industry for the future. One important measure is the
Advanced Battery Initiative promoted by Michigan Senator, Debbie Stabenow. Senator
Stabenow recognized that the U.S. was falling behind other industrialized nations that were
racing to grow their advanced technology industries. Countries such as South Korea, Japan and
China already had developed strategies to win the global race to develop these new technologies.
In 2009, Senator Stabenow championed the Advanced Battery Initiative whose purpose
was to make the U.S. competitive in this industry. The Department of Energy estimates that since
that time it has generated more than $2 billion in private sector investment, created thousands of
jobs, and put the United States in a position where it will go from 2 per cent of the world’s
battery production to 40 per cent of the world’s battery-making capability by 2015. Following on
this, in 2011 Senator Stabenow unveiled her legislation, the Battery Innovation Act, during a
press conference at A123 Systems in Livonia, Michigan. Senator Stabenow’s legislation is the
first comprehensive plan offering firms in Michigan support to expand advanced battery
production and job growth so that the U.S. can become a world leader of new advanced energy
technologies. The A123 plant is the largest lithium ion automotive battery facility operating in
North America.
The Battery Innovation Act is the first coordinated plan that incorporates all aspects of
advanced battery production, from research and development, to the availability of raw
materials, to the manufacturing of high-tech products. The Act will also implement a competition
to provide incentives for private sector and university researchers to help develop an advanced
vehicle battery that can go at least 500 miles on a single charge. This legislation also creates an
“Energy Innovation Hub” for advanced batteries, bringing together universities, businesses, and
non-profit organizations to develop new technologies to support Michigan manufacturers.
Finally, the Act will also spur the domestic supply of lithium. This is important since lithium is
the basic raw material that is used in advanced battery production. In order to accomplish this
goal, incentives will be given to businesses, consortiums, and local governments that are working
on enhancing lithium development. 17
The State of Michigan has also benefited from federal measures designed to promote
increased production of new battery technologies. In 2009, The Department of Energy’s Vehicle

17

http://www.evwind.es/2011/07/13/initiative-to-boost-michigans-adva;
http://www.stabenowforsenate.com/node252
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Technologies Program received $2.4 billion under the American Recovery and Reinvestment Act
for this purpose. In February 2010, LG Chem Michigan Inc. was awarded more than $150
million in Recovery Act funding to help construct a $304 million battery cell manufacturing
plant in Holland, Michigan. LG. Chem Michigan Inc. also received more than $175 million in
tax relief from the State and local governments until 2025. The objective of this project was to
design, construct, start-up, and test a production facility for lithium-ion polymer batteries, and in
the process create more than 440 jobs, and produce enough battery cells to equip 60,000 electric
vehicles by the end of 2013, with assembly starting in 2012 (U.S. Department of Energy,
2013:1). However, subsequent investigation has shown that LG Chem Michigan had not begun
production at the facility because demand for the Chevrolet Volt—the U.S. manufactured car for
which the plant was to produce battery cells—was lower than originally anticipated. Only 60 per
cent of the production capacity described in the grant agreement was constructed even though
nearly $142 million of the $151 million of the Department’s share of the project funds had been
spent. The complexity of the issues surrounding this project are such that LG Chem Michigan
officials are now saying that the expected benefits of the project will not be realized within the
originally anticipated timeframes (U.S. Department of Energy, 2013:2).
The State of Indiana is also engaged in battery cell development. On August 20, 2012, in
the city of Crane, Indiana, Lieutenant Governor Becky Skillman, Congressman Larry Bucshon ,
officials from Naval Surface Warfare Centre Crane (NSWC Crane), officials from Greene
County, and the RADIUS Indiana regional economic organization, joined representatives from
the Energy Systems Network (ESN) as they broke new ground for a new $14 million Battery
Innovation Centre facility at the Westgate Crane Technology Park. The 32,000 square foot
facility will serve as the physical hub for a network of industry and research partners who are
focused on making Indiana a leader in developing cutting-edge battery technology.
A large part of the funding for this project came from the Greene County Council. In
July 2012, the Greene County Council unanimously approved $15.6 million in economic
development bonds to support the construction of the Battery Innovation Centre (BIC). Upon its
completion, this new facility will include a 1,800 square foot state of the art dry/clean room for
lithium ion battery prototype manufacturing, a variety of humidity rooms for cell testing, as well
as all the computer systems required to support initial cell designs, modeling and simulation,
among other advanced equipment.18
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In the state of Missouri, the city of Columbia could become a test case for improvements
to gas-powered vehicles as it prepares to build a compressed natural gas station and experiment
with some other advanced natural gas technologies as well. A group of University of Missouri
researchers are conducting advanced research to make natural gas available to a wider number of
vehicle models through the development of absorbed natural gas, or ANG technology. This
technology will provide the same amount of energy as compressed natural gas while taking less
space and requiring less pressure, thus making it more suitable for passenger cars.19
Researchers at the University of Missouri received $450,000 for working as a
subcontractor to General Electric who had received a grant from the Department of Energy to
develop the technology. In January 2013, the city of Columbia began work to finalize a deal with
Clean Energy to build a CNG station. After final approval of the deal, the city and Clean Energy
will begin working out the specific details of a contract to operate the station, and that deal will
also be subject to city council’s final approval. According to city documents, the city will
contribute $350,000 of its own money if the deal with Clean Energy is approved.20
Finally, the state of South Carolina has been engaged in a major effort to upgrade the
technological capabilities of its innovation clusters, especially in the automotive industry, since
2003. The South Carolina Research Authority has the mandate to build innovation systems to
generate more commercial results from the research output of the state’s three universities –
Clemson University, the University of South Carolina and the Medical University of SC. One of
the most notable results has been the establishment of the Clemson University International
Center for Automotive Research (CU-ICA). Over the past decade, the center has grown to
include a 90,000 square foot facility with world class faculty holding fully endowed chairs. The
center has proven attractive to private firms in the state including a $25 million contribution from
BMW for the construction of the graduate engineering center of CU-ICA (Wessner 2012, 458).
Further, South Carolina has also created a centre for fuel cell research. The National
Science Foundation Industry/University Cooperative Research Centre for Fuel Cells is a
partnership between the University of South Carolina and industrial members. It is the nation’s
only NSF-sponsored fuel cell centre. It was created in 2003 and the centre’s mission is to help
industry advance the technology and commercialization of fuel cells by performing research in
five areas: (1) Fuel cell design; (2) Fuel cell performance; (3) Hydrogen storage materials,
devices, and distribution systems; (4) Catalysts and materials for hydrogen production and
19
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electrodes; and (5) Motor design and power conditioning. The centre owes its existence to the
fact that leaders in South Carolina have identified hydrogen and fuel cells in general as one of
the 14 key sectors in the state. Both the federal and state governments strongly support the
development of hydrogen and fuel cell technology. In September 2004, the federal government,
through the U.S. Department of Energy, awarded a $2,158,370 grant to the Industry/University
Cooperative Research Centre (I/UCRC) at the University of South Carolina to aid the Centre in
its research (Dunlop, 2005:4).
In addition to the role played by the federal government in expanding the state’s
advanced research capacity, South Carolina’s state legislature has also committed to developing
the state’s hydrogen and fuel cell market. In June 2007, South Carolina passed the Hydrogen
Infrastructure Development Act (S. 243). The purpose of the Act is to “further the creation of a
sustainable foundation upon which a hydrogen economy may develop across the State.” While
the State government of South Carolina does not directly fund the I/UCRC, it does provide over
$15 million in grants to companies that are dedicated to hydrogen and fuel cell development, and
it encourages “the development of partnerships between state groups and firms, as well as others
outside the state, to promote hydrogen and fuel cell development and usage in the state” (South
Carolina Department of Commerce, 2008:3).

Future Prospects for the U.S. Auto Industry
Researchers at the Centre for Automotive Research (CAR) in Michigan have recently provided
an important update on the future of the U.S auto sector. In their paper they argue that the
financial “comeback” of the Detroit Three: General Motors (GM), Ford and Chrysler has
occurred in the last three years in the North American market. The structural bankruptcies at GM
and Chrysler in June and July of 2009, along with the related labor contracts with the UAW,
resulted in the elimination of over $80 billion in fixed obligations for GM, Chrysler, and the Ford
Motor Company. A J.P. Morgan analyst recently estimated that GM reduced its annual North
American fixed costs from $27 billion per year in 2009 to $19 billion per year at present. The
end result was the elimination by GM of thousands of dollars in fixed cost per vehicle in the
North American market.
This reduction in capacity and related employment by the Detroit Three automakers has
also reduced their operating costs since 2009. Moreover, the end result of this reduction of
capacity, along with the subsequent decrease in incentive programs, has produced an impressive
increase in revenue per unit for the Detroit Three automakers. As a result of their collective
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actions, the Detroit companies will be better able to withstand future cycles in the North
American auto market compared to their positions before the restructurings of 2009. However,
questions about their international operations and their future market share still remain.
These questions remain problematic since a high growth rate in future U.S. automotive
output does not appear probable given the nature of the underlying trends that influence such
growth. However, a set of significant innovations has been put forward by the federal
government for future motor vehicles, and these innovations “may carry great promise for
savings and other benefits” not only for the automotive market but also for the entire U.S.
economy. But it remains to be seen what the long-run costs of these innovations will be for the
auto industry, and also whether or not consumers will accept such changes in the years ahead
(McAlinden and Chen, 2012:1-35).
Another paper that was developed by a coalition of top industry experts, such as the
Center for Automotive Research and McKinsey and Company, in collaboration with the
Business Leaders for Michigan, outlines the future prospects of the automotive industry in the
state of Michigan itself. According to the President of the Business Leaders for Michigan
(BLM), Mr. Doug Rothwell, Michigan is poised to gain between 75,000 to 100,000 new jobs
from advanced mobility technologies in the auto industry, but only if the state acts to counteract
competitive threats from other U.S. regions and emerging nations, as well as from established
automotive powers like Germany and Japan (Walsh, 2013:1).
Experts agree that there is a significant growth potential in the way the industry is
currently evolving, given the explosion in the amount of software and lightweight materials
which are needed today for the connected, and more fuel efficient, cars and trucks that will be
made over the next twenty years. For example, the value of embedded software in vehicles could
exceed $12 billion globally by 2025, up from around $2 billion today, according to this new
study (Center for Automotive Research and McKinsey and Company, 2013:10).
The BLM report compares the strength of southeast Michigan with competing regions in
three key areas related to future mobility, jobs, and investment: (1) powertrain advances, (2)
weight reduction, (3) smart-connected vehicle technologies. The report indicates that metro
Detroit stacks up well on powertrain and weight-lightening capabilities when compared with
established automotive regions such as Tokyo and Germany’s Bavaria. However, Michigan lags
behind California’s Silicon Valley region when it comes to the availability of venture capital and
talent mobility. Despite these shortcomings, Michigan is “still the only region in the world that
can compete in all three of those areas” (Walsh, 2013:2).
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Given the intensified research efforts underway, not only in Michigan, but across other
automotive states in the U.S., and the considerable degree of support for the sector, demonstrated
by the federal government under the current administration, there is strong evidence to indicate
that the U.S. is going to remain as a formidable competitor in new and emerging advanced
automotive technologies over the coming decade.
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The Development of the Mexican Automotive Industry:
Introduction
This section of the report surveys the development of the Mexican automotive industry from the
time of its conception in the early part of the 20th century through to the Post-NAFTA era. It
examines the key policy developments that led to the dramatic rise of the Mexican automobile
industry. The policy instruments that played a critical role in the growth of the Mexican
automotive sector differ significantly from the other cases covered in this report. The major
reason is that the Mexican automotive industry developed along a different evolutionary path
from that of the United States or the European countries. This path has taken the industry from a
time when there was a state-led import substitution model of economic growth to a time when,
the state’s thinking changed and it embraced an export-led model of economic development that
took the form of the negotiation of a series of preferential trade agreements between Mexico and
some of the largest automotive producing countries and regions in Europe, North America and
Asia. It is the pioneering role played by the Mexican government in the negotiation of these
agreements that contributed profoundly to the rapid expansion of the automotive sector,
especially in the past two decades following on the successful conclusion of the NAFTA
agreement.
This part of the report is divided into seven sections. The first sets the policy context; the
second section outlines the development of the import substitution industrialization (ISI) policy
and how this impacted the emergence of the Mexican auto industry; the third describes the
decline of the ISI policy for the auto sector; the fourth examines the shift to restructuring and
export promotion for the auto industry; the fifth section delineates how the maquiladora sector
became the building block of Mexico’s export-led growth; the sixth section describes the
emergence of NAFTA as a model for Mexico’s subsequent preferential trade agreements with
Europe and Asia and the impact this policy had on regional integration and trade liberalization;
and the seventh and final section outlines the creation of ProMexico as a vehicle that is designed
to attract more foreign direct investment into Mexico.
Import Substitution Industrialization:
The Emergence of the Mexican Auto Industry
At the beginning of the twentieth century most of the automobiles sold in Mexico were imported
as fully assembled vehicles by the dominant producers in Mexico. After 1924, the industry began
to change as policymakers in the national government developed a new policy that would lay the
groundwork for what would later become known as import substitution industrialization (ISI).
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This shift was reflected in a new regulatory framework introduced in 1924 which imposed steep
tariffs on imported vehicles while also eliminating duties on parts imports. The shift to an ISI
strategy led to the first major investments by US carmakers in Mexico. In 1925, the Ford Motor
Company opened its first assembly plant in Mexico City. In this plant a large number of skilled
and semi-skilled workers assembled what were known as completely knocked-down kits (CDRs)
imported from the U.S. and Europe. The Ford plant employed 295 people and produced 5 Model
T cars each day (Meza, 1984:25). In 1941, General Motors came to Mexico and built an
assembly plant in Mexico City; and shortly thereafter Chrysler gained entry into the Mexican
market via a licensing arrangement with Fabricas Auto-Mex, a Mexican auto firm. By 1960, a
total of twelve auto producers were operating in Mexico (Bennett and Sharpe, 1985). During this
time period General Motors, Ford, Fabricas Auto-Mex, Chrysler and DINA-Renault controlled
most of the market. (Tuman 2003:23).
The new policy of tariffs and import regulations had a mixed effect on the development
of the auto industry. Given the fact that under these new tariff rules CDKs were 50 per cent
cheaper to import than fully assembled vehicles, most firms decided to establish local assembly
operations in Mexico (Jenkins, 1987:19). And since companies in Mexico decided to invest in
the country in order to avoid tariffs, it is not surprising that manufacturing in the auto sector grew
substantially. That being said, the early development of the ISI policy did not promote the
development of backward linkages from the assembly plant to the domestic parts industry
(Tuman, 2003:23). From 1941 to 1945, 50 per cent of spare parts along with 95 per cent of all
primary assembly materials were imported from other countries. This practice continued into the
1950s (Hinojosa-Ojeda and Morales, 1992:403-404). Any domestic Mexican parts production
that was established with full Mexican equity was severely limited: only 10 to 12 per cent of
total production came under Mexican control. Despite this growth of domestic assembly, by
1960, 53 per cent of domestic demand was still being met from imported vehicles. Since Mexico
did not export any parts or vehicles during this period, these imports created a balance-ofpayments problem that was of increasing concern to state policymakers (Berry, Grilli and Lopez
Silanes, 1992:15).
This concern over the growing trade deficit prompted Mexican policymakers to extend
the ISI strategy and policy from 1962 to 1970. To correct the trade deficit and promote the
growth of a domestic parts industry, the Mexican government implemented a new set of industry
regulations in 1962. The original draft of the so-called 1962 Decree placed limitations on
material imports and required some Mexican ownership in the automotive industry. Not
surprisingly, this new policy met with stiff resistance from Chrysler, Ford and General Motors.
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Exerting pressure on their home government, the Big Three automakers were able to get the
provisions requiring Mexican capital in the finished vehicle removed from the 1962 Decree. But
the final version of the regulations did succeed in bringing about changes to the structure of the
automotive industry. Under the new regulations 60 per cent of all parts used in domestically
produced cars were required to come from Mexican suppliers. In order to rationalize the
structure of production, these new regulations also imposed price controls and quotas on the
number of models produced by each firm. The 1962 Decree also required that at least 60 per cent
of the parts and supplier firms be domestically owned by Mexicans, thus preserving a significant
amount of Mexican capital in the automotive parts sector, as well as encouraging the
manufacturing of components in the country (Bennett and Sharpe, 1985). The Mexican
policymakers gave firms in the auto sector ten years to adjust to the new requirements. The full
effect of this policy was to last twenty-five years (Holmes, 1993).
During the 1960s, growth in the Mexican auto industry also took place through the
formation of stronger ties among finished vehicle companies and Mexican automotive parts
firms. For example, Ford joined Spicer, a Mexican firm, to produce automotive parts. Ford also
brought together Clark Equipment and a Mexican engineering firm to create TREMEC
(Transmission and Mexican Equipment). Other domestic parts firms also were formed during
this time (Bennett and Sharpe, 1985:129-51; Berry, Grilli, and Lopez de Silanes, 1992:15).
However, despite these new developments trade imbalances continued to grow and plague the
Mexican automotive sector. One of the reasons why the trade deficit continued to grow was that
the purchasing practices of finished vehicle companies tended to increase the trade deficit. This
was the case because under the terms of the 1962 Decree, each firm was allowed to decide on its
own which parts it would purchase from domestic suppliers. The reality was that in many cases,
firms imported parts from abroad even though the same parts could have been purchased from
domestic suppliers. Thus the companies’ desire to purchase imports instead of purchasing
domestic parts prevented the Mexican automotive industry from achieving economies of scale,
and parts were more expensive (Tuman, 2003:25).
The Decline of the ISI Strategy
During the 1970s, the Mexican government sought to impose higher tariffs on imports, develop
stronger domestic content requirements, and increase export incentives. In general terms,
government policy in the 1970s was driven by deep concern over the balance-of-payments
deficit. In 1972, the Mexican government developed another new policy aimed at encouraging
export promotion: the policy stated that all finished vehicles companies were required to balance
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automotive parts imports with exports. In order to achieve compliance with this policy, all firms
were required to obtain 40 per cent of the materials used in automotive production from a firsttier supplier in Mexico (Tuman, 2003:26).
However, this initial attempt to promote exports was largely a failure because the
multinationals still had a long-standing relationship with parts suppliers in their home markets.
For domestic firms, such as Ford and Chrysler, as well as for international firms such as
Volkswagen and Nissan, it was cheaper to supply plants with parts made in the U.S. and Europe
than to import parts from Mexico (Tuman, 2003:26). This failure of the auto industry to promote
exports was clearly shown in the trade figures during this time. For the years 1976 and 1977, the
value of automotive imports was approximately four times greater than automotive exports from
Mexico.
Desperate to solve this problem, policymakers in both the Echeverria (1970-76) and
Lopez Portillo (1976-82) administrations devised another automotive decree in 1977. This new
automotive Decree tried to promote exports through the strict regulation of balance-of-payments
mechanisms. In order to meet these new export requirements, Ford, General Motors, Chrysler,
and Nissan devoted substantial amounts of money to new investments in Mexico. These firms
constructed four new engine plants which were dedicated to exports. New partnerships were also
formed during this time between Mexican parts suppliers and the finished vehicle companies.
Despite these new developments, the Mexican automotive industry continued to exhibit
a worsening trade deficit between 1977 and 1982. Apart from the trade deficit, another very
troubling concern was the rapid rise of the national debt. These two issues, along with a
multiplicity of other factors, would conspire to bring about another major shift in state policy
direction. This shift in policy would lead to restructuring and a greater emphasis on the neoliberal model of economic development and export promotion (Tuman, 2003:28).
Restructuring and Export Promotion
By the 1980s, the major concern of Mexican state policymakers was how to control the national
debt. This problem even trumped their concern over the trade deficit in the manufacturing sector,
including automobiles. Several factors contributed to this rise in Mexico’s national debt.
International interest rates rose precipitously in the early 1980s as a result of the shift in US
monetary policy under Paul Volcker, and when this was combined with a steep decline in world
oil prices, it undermined the capacity of the Mexican state to meet its debt service obligations.
And once the Mexican government informed its lenders, in August 1982, that it would not be
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able to meet its interest payment obligations, the private banks stopped lending money to the
government. Moreover, the International Monetary Fund (IMF) along with other regional
institutions began to put pressure on President de la Madrid’s administration (1982-88) to
implement so-called structural adjustment programs. President de la Madrid succumbed to this
pressure and as part of the shift in direction, he instructed his policymakers to abandon the ISI
economic development strategy and begin the difficult process of adjustment to a new economic
development model. This process of adjustment evolved into a long-term commitment to “neoliberal” economic policy.
In the meantime, the debt crisis also resulted in the loss of Mexico’s international credit,
and this combined with the imposition of austerity measures, led to a severe recession in the
country. As a result of these developments, employment in the automobile and engine assembly
plants decreased by 6.5 per cent between1982-83. To counter the loss of jobs in the auto
industry, President de la Madrid implemented a new set of regulations in 1983. This new policy
limited the number of models per company to five by 1987, and it prohibited the production of 8cylinder engines (Berry, Grilli and Lopez de Silanes, 1992:23). Along with these measures, the
government cut taxes on car sales, and offered a number of subsidies to firms that shifted to
export production. While the minimum domestic content rule for each automobile was raised to
60 per cent, each firm was allowed to compensate for local content if they agreed to a higher
ratio of exports to total production (Shaiken, 1990:125).
As a result of these new measures, the finished vehicle sector in Mexico changed after
1982. Some firms such as Renault and VAM closed their vehicle and assembly plants, while
others such as General Motors, Chrysler, Ford, Volkswagen, and Nissan restructured their
operations. In 1987, Ford constructed a new automobile export plant in Hermosillo. The
investment by Ford in this plant was over U.S. $500 million, and the plant was equipped with
state-of-the-art technology and machinery and production systems. General Motors, Chrysler,
and Volkswagen also engaged in similar upgrades by bringing sophisticated technology into their
plants. These technological improvements greatly increased the number of exports of autos and
auto parts from the country. Incredibly, between 1983 and 1986, the number of automobile
engines exported from Mexico increased from 322,451 to 1,386,359 units, an increase of 330 per
cent. Clearly, this massive investment in upgrading plants, along with the subsequent increase in
exports, was driven by some new development in Mexico. That new development was to be
found in the rise of the maquiladoras (Tuman, 2003:30).
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The Maquiladora Sector as the Building Block of Mexico’s Export-led Model
As Mexican policymakers were being pressured to abandon their state-led industrialization
model of economic growth and pursue the export-led model of industrial development during the
1980s, the “most expeditious and opportunistic step they took was to link this new strategy to the
maquiladora sector” (Cypher and Wise, 2010:79). The maquiladora program is officially known
as the Border Industrialization Program (BIP).This program actually started in 1965, and what
was originally designed as a program to bring temporary Mexican farm workers into the United
States was soon reconfigured as a program whereby U.S.-based manufacturing companies were
allowed to set-up labour intensive, Mexican-based, assembly plants along the border from
Tijuana to Matamoros. Once these plants were operational, U.S. made parts and components
could move duty free into and out of Mexico (Cypher and Wise, 2010:79).
In 1983, the maquiladoras accounted for only 2.9 per cent of total export earnings. At that
time there were only six hundred maquilas, and 94 per cent of these were clustered in the four
border states; within these four border states, they were particularly clustered in the cities of
Tijuana and Ciudad Juarez ((Nacional Financiera, 1995:365). Only three years later as the
maquila boom took off, 1,125 plants were created, and by 1994 there were more than 2,000
plants assembling components imported from the United States. The finished products were then
re-exported back to the United States, duty free, as a variety of consumer goods and parts.
Employment in the maquiladora sector went from 151,000 in 1983 to 581,000 in 1994, with 82
per cent of those employed classified as obreros, or workers. The firms that moved to the
maquiladora area along the Mexican-U.S. border were attracted to the area primarily by a desire
to cut labour costs, but the currency devaluation that occurred in the 1980s also helped reduce
costs (Cypher and Wise, 2010:80). The US Big Three in particular transferred a growing
proportion of their small car production to Mexico after the mid-80s (Manger 2009, 76).
It is also important to note how exports as a share of GDP changed over these years as the
automotive industry became Mexico’s largest exporter of manufactured goods. As a share of
GDP, Mexican exports had been very low between the years of 1960 to 1980. On average
exports amounted to only 4.8 per cent of GDP. However, from 1985 until 1993, exports of
Mexico’s manufacturing products “grew at a faster rate than any other country in the world.” By
1993 exports as a share of GDP had grown to 33 per cent. The force that contributed to this rapid
growth was the maquiladora sector (Sanchez, Ugarte, Fernandez Perez, and Perez Motta,
19994:145).
In addition, this export oriented and manufacturing-led model was driven to a large
degree by foreign direct investment (FDI). Most of this foreign direct investment came from the
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United States. The Mexican government allowed two major revisions to the law governing
foreign direct investment: the first revision took place in the late 1980s and the second one took
place in the early 1990s. During President de la Madrid’s administration (1982-88), the amount
of foreign direct investment pouring into Mexico doubled. And patterns of cumulative increases
in excess of 100 per cent were repeated during the presidential administrations of President
Salinas (1988-1994), President Zedillo (1994-2000) and President Fox (2000-2006) (Cypher and
Wise, 2010:48). General Motors, Ford, and Chrysler, along with some international automakers,
all benefited from this surge in foreign direct investment, since it allowed them to develop a deep
presence in the maquiladora sector. This surge in foreign investment subsequently set the stage
for more trade liberalization and the eventual integration of the Mexican automobile sector with
that of the United States, given the fact that the largest automakers in Mexico were all American
firms.

NAFTA and Regional Integration: 1994 to the Present
Prior to the actual signing of NAFTA, the administration of President Salinas took further steps
to liberalize trade and implement deregulation in the automotive sector in 1992. Under these new
regulations the amount of domestic content required in motor vehicles fell from 60 per cent to
just 40 per cent. Second, regulators were allowed to loosen controls on imports, and firms were
permitted to import a greater number of models from other countries. Third, the regulations that
had placed restrictions on the number of models produced by each firm were eliminated. These
changes help to set the stage for the regional integration that would take place under NAFTA.
Mexico, joined forces with both the United States and Canada in the 1990s in order to
make a long-term commitment to regional integration via the creation of a free trade area. The
North American Free Trade Agreement (NAFTA) came in effect on January 1, 1994, and it
reduced tariffs on goods traded in North America as well as eliminating domestic content rules
and restrictions on foreign direct investment. While the NAFTA treaty is complex, the core
features of this treaty need to be highlighted. After the official signing of NAFTA, the level of
domestic content in Mexican automobiles was reduced to 32 per cent, and was further reduced to
29 per cent in 1999. By 2004, Mexico had to eliminate all domestic content requirements. Under
NAFTA domestic content has been replaced with a concern for regional content, 62.5 per cent
for automobiles and 60 per cent for auto parts respectively.
In addition, beginning in 1994 Mexico’s import quota on new automobiles was
completely eliminated. Import quotas on used cars were eliminated within a 25 year period. For a
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number of years, from 1994 to 1999, firms were also allowed to import up to 50 per cent of the
trucks produced annually in Mexico (Tuman, 2003:33). There were also changes to export
requirements as well. A 1993 regulation required approximately U.S.$ 2 of exports in auto parts
and vehicles for every U.S. $ 1 of car imports; however, after NAFTA came into effect this
requirement was reduced. The agreement also allowed transnational corporations (TNCs) that
had a presence in North America prior to NAFTA to obtain credits for exports made before
1991. Finally, tariff structures also changed under NAFTA. The duties on most automotive parts
manufactured in the United States, Canada, and Mexico have been eliminated, while tariffs on a
number of small product lines were phased out over a five-year period. Mexico also agreed to
reduce tariffs on 75 per cent of all parts imported from the United States and Canada by 1999
(Tuman, 2003:33, Manger, 2009: 87).
One long-term consequence of the NAFTA agreement was the competitive advantage
that it gave to the US auto producers with respect to their European and Asian competitors. The
insistence of the Big Three on strict rules of origin under the NAFTA raised the costs
considerably for other foreign producers when they invested in Mexico to serve the US market.
Rules of origin imposed higher costs on non-NAFTA incumbent producers, such as Nissan and
Volkswagen, if they choose to start up production in Mexico. It was this bias in the agreement
that led to the increasing demand by jurisdictions outside of North America to negotiate their
own preferential trade agreements with Mexico in the decade after the successful conclusion of
the NAFTA agreement (Manger, 2009: 97).
In 1996, Volkswagen made the decision to use it Mexican plant as the export platform for
its New Beetle aimed primarily at the US market. This decision quickly turned the company into
the most vocal supporter of an EU-Mexico FTA. In the ensuing negotiations, Volkswagen led the
way in pressuring the Mexican side to a speedier phaseout of the tariffs on auto parts. In the sixth
round of negotiations in 1999, the Mexicans agreed to an immediate elimination of 70 per cent of
the tariffs on auto parts and the remainder by 2007. The EU-Mexica FTA was signed in March
2000 and entered into effect on July 1, 2000. Within a matter of months, several European car
manufacturers announced substantial new investments in Mexico. Renault returned to Mexico
following a fifteen year absence (following its merger with Nissan) and Volkswagen earmarked
US $1 billion for the further expansion of its Mexican operations. This example illustrates how
the negotiation of the initial preferential trade agreement (PTA) between Mexico and its North
American neighbours triggered a reaction by EU resulting, in an expansion of the PTAs across
the Atlantic and a further major expansion of the Mexican auto industry in the decade after 2000
(Manger, 2009: 121-23).
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The negotiation of these two PTAs left the Japanese producers as the odd men out. The
NAFTA agreement forced Nissan to locate a greater proportion of its engine production for
certain models to Mexico to achieve a NAFTA content quota of close to 70 per cent and the
company also prodded some of its suppliers to change their production locations as well. In
addition, Honda and Toyota also began to expand their Mexican operations in the years
following the introduction of NAFTA. The strong commitment of the three leading Japanese
producers to the Mexican economy led them to intensify their lobbying efforts on Japanese trade
bureaucrats to negotiate a similar PTA with Mexico. This pressure led to intensified negotiations
in 2003 and 2004, leading to the conclusion of the deal in March, 2004. The agreement as
negotiated worked primarily to the advantage of those Japanese producers already located in
Mexico, with only limited benefits for those producers not already located there. Not
surprisingly, the biggest champion of the agreement was the President of Nissan/Renault. From
the Japanese perspective, the PTA was characterized as a primarily defensive move to protect the
position of its domestic producers in the overseas market, but the deal contributed to the further
expansion of Mexico as a critical export platform for North American, European and Japanese
producers (Manger,2009: 152-55).
Collectively, the negotiation of the NAFTA and the subsequent PTAs with Europe and
Japan has had a number of noteworthy effects on the Mexican automotive sector. First, trade
liberalization under these agreements has led to economic restructuring. A great many of the
small and medium-sized firms that produced parts for Mexico’s original equipment and parts
markets have been “washed out by import competition” (Carillo, 1998). Furthermore,
employment in the non-maquiladora parts sector declined by 6 per cent between 1993 and 1998
(Tuman, 2000b). Second, managers have closed plants in Mexico that have failed to remain
competitive. For example, in 1995, General Motors closed one of its plants in Mexico City and
moved production to newer plants in Ramos Arizpe and Guanajuato. In 2001, Daimler-Chrysler
closed its older transmission and engine export plants in Toluca and Lago Alberto as part of its
overall restructuring plans.
Third, since the signing of initial North American PTA, the Mexican automotive industry
has been the beneficiary of significant inflows of foreign direct investment (FDI). Between 1993
and 2000, United States, Japanese, and German firms invested more than U.S. $4 billion in their
finished vehicle and engine export plants. Most of the FDI was used to construct new vehicle and
engine export plants, as well as to increase the capacity of existing plants. Firms such as
Daimler-Chrysler, General Motors, and Volkswagen use Mexico as the only global source for
certain export models such as the PT Cruiser, the Beetle, and the Buick Rendezvous sports utility
54

vehicle. Furthermore, the processing plants in the maquiladora sector that produce automobile
components exclusively for export also received U.S.$3.3 billion in FDI from 1993 to 2000
(Tuman, 2003:35).
Fourth, since NAFTA vehicle production and exports have grown significantly. In 1993,
Mexico was ranked as the eleventh largest producer in the world, with production reaching 1.89
million units in the year 2000. This favourable performance has largely been driven by exports.
Between 1993 and 2000, exports as a share of national production climbed to an average of 69
per cent. And since 1997, Mexico has replaced Japan as the largest exporter of automotive parts
to the United States. Moreover, 11 per cent of passenger vehicles and 13 per cent of engines sold
or used in vehicles in the U.S. come from Mexico.
Finally, the signing of NAFTA and the subsequent PTAs has resulted in a higher level
of integration of the North American automobile industry. Today, Canada, the United States, and
Mexico are the “leading source of imports and exports of automotive goods to and from each
other” (Weintraub, 1998). In 1999, Canada and Mexico accounted for 32 per cent of all the
imports of automotive products into the United States. An equally important point to note,
however, is that since 1994 automotive trade among the NAFTA partners has increasingly been
replaced by automotive trade between North America and other regions (Tuman, 2003:35).
The Increasing Role of FDI in the Mexican Auto Industry
Since the signing of the NAFTA agreement, Mexico has been at the centre of a series of PTAs
that have fundamentally altered the nature of its economy. As a result of the PTAs signed on
three continents, Mexico is positioned as a gateway to a potential market of over 1 billion
consumers and 60 per cent of the world’s GDP. Mexico has now signed 12 free trade agreements
with 44 other countries including Argentina, Brazil, the European Union, and Japan, to name a
few. It has also signed 28 Reciprocal Investment Promotion and Protection Agreements
(RIPPAs), (Ministry of Economy, 2012:19; Switzerland Global Enterprise, 2013: 2).21
One of the main benefits of these free trade agreements is that they have led to more
foreign direct investment flows coming into Mexico. The FDI flows have been so great over the
past few years that the Mexican automotive industry can lay claim to the fact that it is the sector
that has attracted the highest amount of FDI in the country.22 In Mexico, foreign direct
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investment in the automotive sector represents 6 per cent of the total of all the foreign direct
investment in the country in 2011.23
In light of the greater openness of the Mexican economy through it dense system of PTAs
and the growing importance of FDI in the domestic economy, ProMexico was established on
June 13, 2007, through Presidential Decree as a sectoral public trust controlled by the Ministry of
the Economy with a mission of promoting foreign direct investment into the country, along with
the export of goods and services, in order to contribute to Mexico’s economic and social
development. The establishment of ProMexico highlights the increasing role that FDI is taking in
driving the growth of the Mexican economy and the significance attached to it by the national
government.
In addition to the role of ProMexico in facilitating inward direct investment into the
automotive industry, there are a number of other policies that have supported the growth of the
automotive sector, particularly in the Central Region of the country. At the federal government
level, the most effective policy instruments have been the Sectorial Promotion Programs
(PROSEC), the Manufacturing Maquila and Export Services Industry (IMMEX), the Return of
Import Taxes to Exporters, and a series of decrees to allow zero-tariff for most inputs in the
light-vehicles segment for manufacturers that investing more than 100 million dollars. On top of
this, there is additional federal funding that has been provided through several programs such as
Fondo PYME (for SME) and PROMEXICO (supporting FDIs) for specific projects (Lauridsen et
al. 2013).
Just before the new President of Mexico assumed office, the outgoing administration
made significant investment announcements regarding new vehicle assembly production
complexes as well as the expansion of production infrastructure. Between January and April
2012, investments amounting to $5.3 billion were announced. Increased foreign investment has
come from a number of leading automotive firms, such as Honda, Mazda, and Nissan
(Switzerland Global Enterprise, 2013:3, 4). However, one of the most significant investments
was made by General Motors (GM). General Motors has recently announced that it will spend
$691 million to build and expand its plants in Mexico. The company will spend $211 million to
expand its Toluca plant which is dedicated to building V8 and four cylinder engines. Another
$349 million will be spent on building a new transmission plant in Silao that will build 8-speed
transmissions, while the final $131 million will be used to expand the next generation
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transmission plant in San Luis Potosi. With this large investment, GM will maintain its number
one position as the auto industry’s investor, producer, and exporter manufacturing in Mexico.24
The reality is that today Mexico is fast becoming a global hub for vehicle manufacturing
and export. The major players are the U.S., Japanese, and European automakers who are
investing billions of dollars into manufacturing in Mexico within the Mexican Maquiladora
business model. The Japanese and OEM assemblers are shifting more of their auto
manufacturing units out of the United States and into Mexico. The United States transnational
corporations’ decision to invest in Mexico is based on costs and efficiency: wages in Mexico are
seven times lower than they are in the United States, while productivity and the skills of the
workforce are now similar. The European automakers decision to invest in Mexico is not only
due to lower labour costs, but also because of Mexico’s free trade agreement with the EU.25
The Mexican auto industry is a key driver of growth and economic development since the
sector provides over 550,000 jobs, both direct and indirect. Between 1996 and 2012, Mexico has
increased its share of North American automotive employment by over 50 per cent. Since 2010,
employment in Mexico’s auto sector has grown by an average rate of 13.7 per cent a year.26 The
auto sector also accounts for 3.5 per cent of Mexico’s GDP and 22 per cent of the GNP of
Mexico’s manufacturing industry. It generates significant multiplier economic effects on 23
other industrial sectors. Mexican auto industry GDP growth in 2011 was four times higher than
that of Mexico’s GDP, 16.9 per cent versus 3.9 per cent.
A great deal of this growth can be attributed to the massive amount of investment in the
automotive sector. From 1994-2011, the automotive industry invested more than U.S.$36 billion,
and this sum represented 24 per cent of the foreign direct investment (FDI) that was invested in
the Mexican manufacturing sector. At the time of writing, another U.S. 6.2 billion has already
been announced for the next several years. As of 2013, the data indicates that Mexico is now the
8th largest producer of vehicles in the world. Three out of every 100 vehicles in the world are
now assembled in Mexico.
Finally, the Mexican auto industry is now competitively oriented to export a large
number of the vehicles it produces. Eighty-four per cent of Mexico’s vehicle production is bound
for foreign markets, with Mexico being a major supplier of vehicles to the U.S. market. Today
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Mexico is the third largest supplier of light vehicles to the United States after Canada and
Germany (Mexican Automotive Industry Association, 2013:1). 27

Recent Mexican Economic Development Initiatives
While the trade policies described above have mostly been formulated by the national
government, the reality of the industry is that it is highly concentrated on a regional basis as is
the case throughout North America. The current Mexican automotive sector is organized into 4
large regional clusters in the North, Central, and Bajio areas of the country and new initiatives
have emerged recently that are focused on upgrading the skills and technological capabilities of
firms and workers on this regional level. One of the key states where this is occurring is the state
of Pueblo which is part of the Central Region automotive cluster.
The state of Puebla contributes 3.6 per cent of the Mexican GDP and it represents 5.1 per
cent of the population in Mexico. However, among ten national performance indices, Puebla
scores below the national average on all of them, placing Puebla 24th among states. As a
consequence of Puebla’s lack of a competitiveness agenda, a competitiveness initiative called
SINTONIA was created in January 2012.
SINTONIA’s management structure is composed of representatives from the main
clusters in the state along with government representatives, societal organizations leaders,
universities directors and researchers. It is coordinated by an interdisciplinary group of
academics and researchers who have expertise in innovation and competitiveness projects. The
universities and research institutes that are involved in this project include the Universidad
Popular Autonoma del Estado de Puebla (UPAEP) University, and the Institute for Strategy and
Competitiveness (ISC), as well as Harvard Business School (HBS). Professor Michael Porter is a
member of the Executive Board, and he participates intensively in this project, thus assuring the
participation of industry on an active basis.
SINTONIA provides the infrastructure and support for this regional competitiveness
initiative. It is also a forum for analysis and debate and it promotes specific actions related to the
state of Puebla’s competitiveness in the region. One of the main goals of SINTONIA is to
support the development of cluster strategies for the region ((de la Parra, Quitl et al, 2013:828).
In order to develop such strategies, SINTONIA has been involved in a cluster mapping project
for Puebla and the region. This cluster mapping project was developed by a team of researchers
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headed by Professor Michael Porter, and the selection of the main clusters was a result of the
data analysis provided by the Cluster Mapping project using a methodology developed by ISC at
Harvard. Out of this exercise SINTONIA has now analyzed 12 clusters and established working
groups, including one for the automotive cluster; the objective of this working group is to
connect key actors from industry, government, and research (de la Parra, Quitl et al, 2013:83132).
At the present time, SINTONIA has seven major objectives that it wants to implement so
that productivity and innovation will increase in the Puebla region. These objectives include the
following: (1) Upgrade the cluster maps and productive value chains of Puebla and the region;
(2) Develop a unique value proposition of key clusters; (3) Consolidate the executive board of
SINTONIA with business champions;(4) Convene collaborative stakeholder’s key clusters for
the first time in the state; (5) Recommend a targeted foreign direct investment portfolio for the
region; (6) Identify entrepreneurial opportunities for new business growth; (7) Accelerate
economic and community development, job growth, and new business development.
The ultimate goal and intention of SINTONIA is to be a “neutral broker providing the
thought leadership on clusters and the infrastructure needed to convene all the stakeholders.” In
all of these sessions, SINTONIA will be promoting its so-called 5 “Cs” model of development
based on collaboration, competitiveness, confidence, co-responsibility, and commitment that will
hopefully lead to greater productivity and more economic growth for not only the state of Puebla
but also all of Mexico (de la Parra, Quitl et al, 2013:833-34).
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Industrial Policy in the European Union:
Implications for the European automotive industry
A recurring theme in EU policy documents is that, “Europe needs industry and industry needs
Europe” (European Commission, 2010: 3). The EU single market consists of 500 million
consumers, 220 million workers and 20 million entrepreneurs and is essential to revitalizing
industry in Europe. The statistics illustrate this point well with one out of every four private
sector jobs in the manufacturing industry, which accounts for 75 percent of European exports.
Another one in four is in related services that depend on industry as a supplier or a client. Lastly,
eighty per cent of all private sector research and development is undertaken in industry, which
makes it a driver of innovation.
The financial and economic crisis of 2009 caused a temporary collapse of manufacturing
output. Even at the end of 2012, the EU automotive industry was in a continued state of
deterioration, with sales at historically low levels. Vehicle production has slowly recovered,
largely due to a boost in exports, which is not immune to decline as emerging economies
slowdown. The current situation has refocused the attention of policy makers on the importance
of a strong, competitive, and diversified industrial manufacturing value chain for the European
Union. In order to achieve this goal, the EU proposes a fresh approach to industrial policy, which
“must place the competitiveness and sustainability of European industry at centre stage"
(European Commission, 2010:4). According to the EU, this goal requires a broader
understanding of industrial policy. First, a new industrial policy will have to impact the cost,
price, and innovative competitiveness of industry and individual sectors; second, it will have to
integrate all other policy initiatives such as transport, energy, environmental, social, and
consumer protection policies, as well as the Single Market policy and trade policies (European
Commission, 2010: 4).
In broad terms, the 2010 communication from the European Commission summarizes
Europe 2020’s fresh approach to industrial policy by listing the following key postulates:
•Combination of horizontal measures like increased R&D and innovation efforts in
renewable energy and raw materials combined with sectorally targeted strategies for lead
industries.
•The whole range of activities businesses go through need to be considered, starting with
access to energy and raw materials to after-sale services and the recycling of materials.
Future public efforts will also need to take into account the global nature of value chains.
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• Commission reports on the EU's and Member States' competitiveness and industrial
policies and performance. Since many of the relevant framework conditions for
competitive and sustainable industries are set at Member State level, the monitoring
process will not only cover competitiveness performance but also competitiveness
policies” (European Commission, 2010: 5).
Industrial policy objectives are prominent in European Union growth strategies including
in the latest Europe 2020, which shapes the decision-making and funding processes of
departments in the European Commission. In concert with activities at the national and regional
levels, European Union funds are intended to promote advanced science, technology and their
commercialization. Funds are delivered through instruments such as the Research Framework
Program and the Competitiveness and Innovation Framework Program. With a budget of around
80 billion euro, the new Framework Program for Research and Innovation (2014-2020), or
Horizon 2020, brings together and strengthens activities currently funded under the 7th
Framework Program for research (53.2 billion), the innovation parts of the Competitiveness and
Innovation Framework Program and the European Institute of Innovation and Technology. It
also coordinates with other Union Funded Programs, such as the Cohesion policy, which is one
of EU’s principle investment tools to focus the European Regional Development Fund (ERDF),
European Social Fund (ESF) and the Cohesion Fund on the key priorities outlined in the Europe
2020 strategy. It makes available up to 351.8 billion Euros to invest in Europe’s regions. Overall,
the goal of Horizon 2020 is to facilitate a smoother transition from strategic and applied research
to deployment and application.
A specific commitment made in the Cohesion policy and the Research Framework
Program is “to assist regions in adopting 'smart specialization strategies' to strengthen their
competitiveness by developing innovation niches.....through local clusters that are connected
Europe wide, a critical mass can be achieved for R&D and innovation, skills, funding, the cross
fertilization of ideas and entrepreneurial initiatives”. The goal of modernizing the skill base in
the “Agenda for new skills and jobs” is closely aligned with the smart specialization strategy in
the EU. Essentially, the idea is for regions to identify and focus regional policies on their major
arenas of competitive advantage. However, the goal isn’t just to foster EU wide economies of
scale in high technology and knowledge-intensive sectors, but to accelerate the dissemination of
broad new technological capabilities across a wide range of both high-tech and traditional
industries.
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European Union funds and the automotive industry
As the world’s largest producer of motor vehicles, the automotive industry is essential to
Europe’s prosperity. The sector is the largest investor in research and development, exports
significantly more than it imports and represents a substantial portion of the EU’s Gross
Domestic Product (GDP). At the same time, 19 per cent of total EU greenhouse gas emissions
and 28 per cent of C02 emissions in 2005 were linked to the transport sector. In addition, more
than 90 per cent of total EU transport emissions are due to road transport. Even though total EU
emissions declined transport emissions increased continuously between 1990 and 2005 due to the
high growth in passenger and freight transport, which increased by 28 and 62 per cent.
According to the Commission, the development of sustainable motor vehicle and transport
equipment industries will play a major role in reducing greenhouse gas emissions, air pollution
and noise. These efforts will require investment in infrastructure and the development and
deployment of clean and energy-efficient technologies such as battery technologies and lithium
replacements (2010: 23). It will also allow the EU to reinforce the market leadership of Europe's
automotive sector.

FP7
The 7th Framework Program supports international collaborations with objectives grouped into
four categories: cooperation, ideas, people and capacities. Under the Cooperation/Transport
heading, a relevant public private partnership was the European Green Cars Initiative (20092013), created in response to the global economic crisis of 2008. The commission contributed
500 million Euros, while another 500 million came from the Member states and industry. The
initiative was implemented by three industry-led European Technology Platforms, including
ERTRAC, EPoSS and SmartGrids, following a systems approach integrating the automotive,
energy, ICT, and smart grids research domains. As part of the 7th Framework program, it led to
the joint funding of more than 80 collaborative cross-country and cross-sectoral research
projects.
Under FP7, four Calls for proposals were launched in July 2009 to implement the Green
Cars Initiative. The four FP7 calls were issued across five themes: Information and
Communication Technologies (ICT); Energy; Environment (including climate change); and
Transport; as well as Nanotechnologies, Materials and Production technologies (NMP). Funding
for road transport projects under FP7 in 2010 focused on the electrification of road transport and
research into hybrid technologies. In 2011, the FP7 calls were broadened to include research into
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other areas of the Green Cars Initiative that included research into trucks, internal combustion
engines, logistics and intelligent transport systems.
Listed below are some examples of projects, which are part of the portfolio of the "Green
Cars" initiative:
1) The Advanced High Volume Affordable Lightweighting for Future Electric Vehicles
(ALIVE) collaborative cross-country project aims to develop key light weighting
technologies based on advanced metal and hybrid materials. It also strives for the
application of these novel technologies in electric vehicles. Partners include both public and
private actors from various European countries including Germany, Italy, Spain and Austria.
2) The Towards Realistic European Competitive Batteries (BATTERIES 2020)
collaborative, cross-country project aims to increase the lifetime and energy density of large
format lithium ion batteries. Partners include higher education institutions including Aalborg
University, multinational materials technology companies (Umicore N.V.), Fiat’s research
center etc.
Most EU-funded research on hydrogen and fuel cells is not channeled through the
European Green Cars Initiative, but through the Fuel Cells and Hydrogen Joint Technology
Initiative (JTI). The founding members of this venture are the European Community and a nonprofit association of European industry interests composed of a major share of Europe's fuel cell
and hydrogen firms of all sizes from micro to larger transnational corporations (Ministry for
Science and Technology, 2009:15). It is another essential public private cross-sectoral
partnership funded by 470 million Euros from the Commission under the FP7 and matching
funds from the private sector. The JTI was initially launched in 2008 and renewed in 2013, with
around a third of the 2008 JTI’s budget devoted to developing hydrogen-fuelled road vehicles
and a corresponding hydrogen refueling infrastructure, as well as other supporting elements
needed for a wider uptake of hydrogen-powered vehicles. It also employs demonstration projects
involving large fleets of fuel cell hybrid vehicles. Lastly, the initiative places a strong emphasis
on stimulating the creation of early markets for hydrogen and fuel cell technologies.
Projects under the Capacity heading have also directly and indirectly impacted the
automotive industry. The Capacity-SME FP7 subprogram encourages SMEs to participate in
joint technology initiatives by lowering their financial burden. Furthermore, the Regions of
knowledge subprogram financed projects such as “Electromobility solutions for cities and
regions” (ELMOs project) (2011-2014), which promote more sustainable transport through the
development of electromobility solutions for cities and regions. It encourages collaboration
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between six automotive, ICT and energy clusters – in total 846 companies, 28 research
organizations, 27 public authorities and 31 other regional stakeholders across six countries (CH,
DE, FR, AT, HU, SI). The project aims to develop concepts for the more efficient exchange of
electromobility knowledge at the regional and EU level, new business models and cross-border
field tests that would facilitate standardization. The main output of this project is a Joint Action
& Business Plan on electric mobility. The partners are currently working together on the delivery
of these electromobility-related Joint Actions.
CARS 21 and CARS 2020
Acknowledgment of the relevance of maintaining industrial leadership in the automotive
industry has also resulted in the development of working groups to study existing challenges and
chart the way forward for a stronger European automotive industry. One of the most important
working groups the Commission has assembled is the CARS 21 High Level Group. By the end
of 2010, the Commission decided to re-launch the CARS 21High Level Group, originally
established in 2005, as a follow-up of the Commission Communication entitled, "European
Strategy on Clean and Energy Efficient Vehicles' adopted on April 28, 2010. The Group is
composed of seven Commissioners, nine Member State representatives, as well as a broad array
of stakeholders, including industry representatives and NGOs. The group’s objective is to make
policy recommendations to the Commission to support the competitiveness and sustainable
growth of the European automotive industry.28
The predominance of this group did not emerge by chance. In 2007, the Commission of
the European Communities presented a Communique to the European Parliament and the
Council orientating the automobile sector policy and its position with respect to the High Level
Group CARS 21. In that Communique recommendations were made regarding actions to be
taken by public authorities and legislative framework. On the environmental front, it was agreed
that pollutant emissions would continue to be limited and it described key measures in the future
strategy for reducing C02 emissions. The reduction of emissions would be achieved through a
joint effort of the European Union and the member states, all within the context of the
Commission's recently adopted Communication on Europe's energy policy (Spanish Public
Employment Service, 2012:175).
On November 8, 2012, Antonio Tajani, Vice-president of the European Commission
responsible for Industry and Entrepreneurship, introduced the EC's CARS 2020 Action Plan.
28
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Based on CARS 21 recommendations, this Action Plan is the first "deliverable of the New
European Industrial Policy" (European Commission, 2012:1). It builds on four main pillars: (1)
investing in advanced technologies and financing innovation; (2) improving market conditions;
(3) enhancing global competitiveness; and (4) investing in human capital and skills and softening
the social impacts of restructuring. The four pillars of the Action Plan are to be implemented by
the Commission, the Member States, and the regional authorities over the next several years
(European Commission, 2012:2).
The CARS 2020 action plan seeks to obtain a share of the planned 80 billion Euros
Horizon 2020 research and innovation Fund. The funding program is structured under three main
pillars or 1) Excellent Science, 2) Industrial Leadership and 3) Societal Challenges. In its current
state, the European Council for Automotive R&D has found that the broad lines of activities in
Horizon 2020 are well balanced (EUCAR, 2012). In the Societal Challenges pillar, the Council
refers to the program on Smart, Green and Integrated Transport as well as the programs on
energy and climate, as essential platforms for automotive research and innovation (R&I). In the
Industrial Leadership pillar it refers to ICT, advanced materials, manufacturing and processing.
The goal is to enhance the interaction between different sectors, while at the same time ensuring
the innovativeness of SMEs and the central role of businesses in setting the agenda. The first
calls for Horizon 2020 were announced in December 2013. With the Commission hoping to
reduce the time-to-grant to a maximum of eight months, it’s expected that the initial grantees will
receive funding by the summer. Another source of funding for CARS 2020 would be the 2.3
billion euros allocated to the 2014-20 Competitiveness of Enterprises and SMEs (COSME)
program.

HORIZON 2020
The CARS 2020 action plan notes that while some money is already earmarked for research, it is
important to detail the priorities and a plan of operation. The Commission wants financing to
cover activities closer to the market, such as public procurement, standardization and
demonstration projects. Therefore, it announced that it would work together with industry to
develop a proposal for a European Green Vehicles Initiative under Horizon 2020 in continuation
of the European Green Cars Initiative. The program would support the development and
implementation of research and innovation and identify which activities should be proposed for
support under Horizon 2020. Similarly to the EGCI, the consultative process builds on the expert
advice of the three industry-led European Technology Platforms-ERTRAC, EPoSS and
SmartGrids. Furthermore, an International Non-profit Association (EGVIA) was set up for the
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purpose of facilitating lasting cooperation between partners. Horizon 2020 will provide funds for
the EGVI PPP under the Transport Challenge with a smaller contribution from the Industrial
Leadership pillar. The proposal includes a plan to develop clean and energy-efficient vehicle
technologies previously announced in the 2010 Industrial Policies Communication. Although the
scopes of the EGCI and the EGVI PPPs slightly differ – due to the latter’s focus on the energy
efficiency of vehicles, alternative power trains and additional vehicle types – the approach and
working methods developed are similar.
Cohesion Policy
Lastly, the goals outlined in the European industrial policy are also realized through initiatives
that fall under the Cohesion policy. Since the beginning of the 2000s, Cohesion policy has been
reoriented towards “regional competitiveness” and Research, Technological Development and
Innovation (RTDI) measures aligned with the Lisbon strategy. The Cohesion Policy (2007-2013)
provided around 366.8 billion Euros to invest in Europe’s regions. The European Regional
Development Fund (ERDF) and the European Social Fund (ESF) support 18 programs each, or
one regional program for each of the 17 German Lander + Luneburg. They were adopted at the
beginning of the programming period and present the priorities selected by national and regional
authorities. A shared element in the operational programs is the attention to partnership-based
strategies that facilitate networks of regional actors and resources, with particular attention to
SMEs. Proposals for 2014-20 require thematic bottom-up strategies, notably for smart
specialization and the strengthening of local clusters. Overall, Cohesion policy funds have been
invaluable in the establishment and support of numerous regional, national and cross-country
automotive clusters across the EU.
Over the 2007-2013 period, around 8 billion were invested in activities linked to
research, development and innovation, including helping networks-both domestic and crossborder- develop research-intensive products and services. EU cohesion funds also contributed
4.3 billion in energy-efficient measures, renewable energy sources and some 3 billion in
environmentally friendly transport infrastructure (European Commission). Investments in the
energy sector are useful to the automotive industry insofar as they fall in line with the
development of an infrastructure for electric vehicles, guarantee energy security and allow
companies to meet regulatory pressures. In fact, companies such as GM, Volkswagen and Ford
now invest in renewable energy projects (Kaye, 2011). Finally, a significant portion of funding
support is directed towards SMEs. Funding is delivered through several new financial
engineering instruments as well as loan schemes, worth a combined total of €1.3 billion.
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The 2014-16 Cohesion policy provides funds in the amount of 386 billion. There are 11
Thematic Objectives covering the Europe 2020 priorities categorized under the smart,
sustainable and inclusive growth headings. Some of them include: 1) supporting the shift towards
a low carbon economy in all sectors, 2) promoting sustainable transport and removing
bottlenecks in key network infrastructures as well as 3) strengthening research, technological
development and innovation. In developed regions, the largest amount of funds (80 %) will be
dedicated to promoting research and innovation, access to ICT and a low carbon economy as
well as the competitiveness of SMEs. On the other hand, funds in Convergence Countries are
mostly dedicated to infrastructure support through the Cohesion Fund, which only finances
major transport and environmental infrastructure networks. A novelty of the 2014-20 Cohesion
policy are the partnerships agreements signed by member states aimed at improving the
coordination among various programs.
Financial Instruments
In addition to grants received from FP7, Horizon 2020 and Cohesion policy funding, any
organization that is involved in transport research can also apply for loans from the European
Investment Bank (EIB). These are the best financial instruments to use for a project that involves
greater risk. The two programs that are most often used for this type of research are the (1) The
Risk-Sharing Finance Facility (RSFF), and (2) The European Clean transport Facility (ECTF)
loan instruments. ECTF provides 4 billion per year and is focused on reducing emissions and
improving energy efficiency in the transport industry. The RSFF is a guarantee fund for research,
development, and innovation. The activities which can be funded range from "traditional"
investments in basic or applied research and demonstration activities, to equipment and soft
investments in activities such as R&D operating costs, salaries of researchers, management and
support staff, and IPR acquisition or protection costs. Any organization can apply for an RSFF
loan including large corporations, SMEs, universities and research institutes whether they are
publicly or privately owned. Lastly, another source of support are demand side and public
procurement measures such as the reduction of circulation and registration taxes for low C02
cars (Ministry for Science and Technology, 2009:13).
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The Evolution of Germany’s Automotive Innovation System:
An Overview of Automotive-related Policies
The German automotive industry has long been at the forefront of the dominant internal
combustion engine paradigm (Canzler, Wentland and Simon, 2011). It accounts for 17 percent of
global passenger car production and remains the country’s most relevant economic sector. It has
the highest concentration of all European automotive OEMs, numerous system and module
suppliers, not to mention small and medium sized (SME) tier 2 and 3 suppliers. German based
automotive companies also benefit from their participation in joint research activities with some
of the world’s leading automotive technology research institutes and universities (2012/13,
GTAI). According to Ernst & Young’s 2011 European Automotive Survey of senior automobile
manufacturer and supplier decision makers, Germany is the world’s most competitive
automobile production location.
The automotive industry has come through the current economic crisis relatively
unscathed, partly as a result of its strong export orientation. Production abroad has been growing
faster than in Germany since the 1990s, with over 85 percent of German vehicle production at
home and abroad sold outside of Germany (VDA, 2013). In the last few years Germany's
automotive industry was able to rely on exports to as a major pillar of growth. In value terms,
automotive exports expanded by a nominal 31 per cent in 2010 and by 15 per cent in 2011
(Heymann, 2013). This more than offset the heavy losses incurred in the recession year of 2009.
Massive declines in exports to most countries of continental Europe were compensated for by
increased deliveries to the US, China, the UK, Russia and Mexico, among others. However, the
aforementioned export markets have proven to be less than reliable. Deutsche Bank research
demonstrates that momentum slowed noticeably in 2012, with export growth coming to no more
than 2.5 per cent (Heymann, 2013).
Competitive pressures are on the rise due to the automotive sector’s gradual entry into a
period of radical innovation (Kleinert, 2013). There is a drive to innovate and integrate new
technologies, such as electronic components and batteries into the functionalities of automobiles.
Moreover, new manufacturing technologies have to be adopted in order to increase flexibility
and reduce cost. As such novelties become more pervasive, car manufacturers are less able to
control the value-added process since the interface between different disciplines like softwaredevelopment and mechatronics cannot be mastered by a carmaker alone. To access these
technologies, they have to rely on cooperation with partners and companies across different
disciplines and sectors by entering into alliances and joint ventures.
A report published by a project team at the University of Duisburg-Essen and funded by
the European Commission underlines that the development of the automotive industry, especially
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of additional technologies, depends heavily on public policies (Proff and Kilian, 2012).
Historically, the German national and federal governments have built up fertile industrial
ecosystems, which automotive companies including both SMEs and OEMs can utilize as they
compete for a greater share of the market. Furthermore, to address industry competitiveness
challenges in Germany, there have been policy changes at the federal and sub-national levels in
both the pre- and post-2008 periods. Recent policy documents have underlined the role of
government in ensuring the presence of appropriate framework conditions for industries.
According to Sullivan et al., the goals of Germany’s industrial policy are to a) strengthen market
opportunities abroad, b) boost government education and R&D expenditure and c) achieve a
stronger coordination of policies around central missions (2013). Economy wide measures have
been combined with industry-specific supports at different levels of governance (O’Sullivan et
al, 2013; Helper et al., 2012). Consequently, there are both specific programs that target the auto
sector and incentives and initiatives that can be beneficial to industries across the board. R&D
and labor incentives are some of the main instruments through which the German national and
Land governments subsidize costs once the location-based investment has been made.
Investment incentive programs can be made up of cash incentives, interest-reduced loans, and
public guarantees (GTAI, 2014). Lastly, programs by the German federal government and its
individual laender are complemented by European Union Funds.
Following a brief overview of Germany’s industrial ecosystems, the paper will begin by
outlining national programs introduced soon after the 2008 crisis. These policies support
Germany’s automotive innovation system, which has been undergoing gradual changes in the
past two decades concurrent with shifts in the automotive industry. The second part investigates
how policies associated with the automotive sector on the federal and state levels (respectively)
have evolved throughout time in the context of Germany’s industrial ecosystems.
Germany’s innovation policy and industrial ecosystems
German industrial policy has often been characterized as supportive of large enterprises,
including large automotive OEMs. On the other hand, German R&D promotion policies have
focused on small and medium sized companies (SMEs), which are seen as the driving force
behind the country’s manufacturing industry. Notwithstanding, the continued power differentials
between customers and suppliers make it difficult to modernize the automotive sector given the
former’s hesitation to accelerate the market development of new mobility solutions (Kleinert,
2012).
The role of the state in industrial development has also varied through time, although the
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enhancement of network mechanisms always appears to be at the core of public policy. Publicsector intervention is widely accepted as necessary and relatively centralized on the national
level. It has contributed to the establishment of a complex institutional infrastructure mobilized
in the launch of various thematic programs often essential to the ability of firms and SMEs in
particular to adapt in a rapidly changing economic environment. According to Berger (2013),
there is a large presence of institutions with the specific function of enriching the terrain for
industrial innovation. They include trade associations, development banks, Fraunhofer Institutes,
industrial collective research consortia and play an active role in developing and diffusing new
technologies with general applicability. Compared to the US, their sheer number and diversity
have no real equivalents (Berger, 2013). Rammer describes thematic R&D programs – which
have often supported large technological projects and systems – as “the single most important
type of R&D funding in Germany since the 1960s, apart from institutional funding for public
research institutions” (2007: 25). Their most essential feature is their collaborative nature that
brings together large companies, SMEs and public research institutions. Even though programs
often offer relatively modest funding, an MIT Production in the Innovation Economy (PIE) study
found that the most valuable element for technology program participants across various
industries is the collaboration that the funding incentivizes (Berger, 2013).
Among the most highly regarded instruments for the support of R&D cooperation and
particularly relevant for SMEs, are the so-called Industrial Joint Research Associations (AiF).
Here, industrial SMEs get the opportunity to work together with public research institutes,
develop common routines of communication and research and use this experience to look for
joint research projects beyond the organization. However, Rothgang et al. argue that the extent to
which SMEs benefit from AiF differs depending on the industry sector they belong to (2011). In
the automotive industry, SMEs are heavily dependent on the development and requirements of
customer firms. It is conceivable that the dominance of OEMs could limit the improvements to
the technological capabilities of automotive SMEs involved. Consequently, authors question the
decentralized bottom up approach that AiF funding is based upon since it relies on the
presumption that the SMEs – and also the larger firms involved – are better than government at
choosing projects with potential benefits both for SMEs and in respect to technical change in
general. They ask whether a top down and therefore more centralized portfolio approach might
be a better control for reaching the aims of the program.
Since the mid-1970s there has been a continued shift in research and technology policy
towards increasing the innovative capacity of industry as a whole, particularly for smaller firms.
The state played a key role in this expansion, both in its support of an external, public and quasipublic R&D infrastructure and in its programs to boost the internal innovative capacity of firms.
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Overall, the number of research collaborations between business firms and universities increased
substantially (Mowery and Sampat, 2005: 219). This trend was strengthened in the 1990’s
concurrently with the vertical disintegration of OEMs, which led the German automotive
innovation system to develop new patterns of inter-organizational cooperation. With the
fragmentation of process chains in the industry, the core of the German automotive system was
no longer the shop-floor production system, but rather inter-organizational co-operation within
product development and production networks. New rules and institutions supporting
communication and co-operation across company borders (e.g. simultaneous engineering,
supplier park arrangements, etc.) began to gradually develop. Policy makers and practitioners
responded to these development through an increased enthusiasm for the facilitation of clusters
and regional networks of firms, the creation and public provision of regional collective goods
(especially technology transfer, research, education business incubators, marketing initiatives,
etc.), the financial support of existing or new companies and plants as well as the creation or
redesign of regional institutions supporting these regional policies. Heidenreich argues that the
new wave of policies has been characterized by more open-ended and experimental patterns
(Heidenreich, 2005). For the ﬁrst time German innovation policy refrained from selecting
particular technologies but primarily promoted regional networks and clusters to better stimulate
self-organized learning processes and spur innovation in regional innovation systems (Schneider
and Weyer, 2012). Another novelty of this approach is that the allocation of public support is
based on competitions for self-organized R&D cooperation initiated by the German Federal
Ministry of Education and Research (BMBF) and the Federal Ministry of Economics and Labor
(BMWA). Notwithstanding this fact, the collective competition goods and their target groups are
the result of negotiations involving not only political actors and business associations, but also
enterprises and trade unions (Heidenreich, 2005). Lastly, the cluster approach also gained
prominence at the supranational level with the EU's 2000 Lisbon growth strategy.
However, as will become evident in the subsequent analysis, the support for big
technology in Germany has persisted throughout time. This is most evident in the High-Tech
Strategy implemented in 2006. Support for R&D and innovation continues to be at the core of
the most recent strategies for promoting investments and can be in the form of grants, lowinterest loans as well as partnerships. Another influential policy concept on the European,
national and sub-national levels is Smart Specialization (SS). Knowledge and innovation are
considered to be the main drivers of regional development, often mobilized by place-based
public policy instruments. The approach underlines the need for regions to specialize in
knowledge intensive industries tailored to the prevailing reality of regional contexts and to
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employ multi-level governance mechanisms. Some of the main tools in the place based smart
specialization approach are region-specific cluster strategies (Wolfe 2013).
Within this context, funds in Germany are dedicated to the promotion of regional
industry specific networks, with the largest percentage allocated to big technology sectors such
as space and energy (Schneider and Weyer, 2012). Helper et al. find that some networks cut
across industry boundaries, as in the ongoing efforts to introduce ICT and various energy
efficient technologies in the automotive sector. Overall, actors from any industry can come
together to develop collaborative training programs, coordinate complex supply chains, and
diffuse best practices (Helper, 2012). The European, federal and Laender levels have all played a
significant role in policy efforts to ensure Germany’s automotive industry is on par with its
competitors. In particular, there has been a growingly complex interaction between federal and
state initiatives as the federal authorities have taken a particularly activist stance in crafting
strategies to modernize the automotive sector.
Figure 1. Allocation of funds by ministry in the German high tech strategy
Source (Schneider and Weyer, 2012)

Finally, there are also incentive programs that do not directly target the automotive
sector, but are beneficial to companies across the board:
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1) Cash incentives available to both manufacturing and service industries in part to cover
the purchase and production costs of certain tangible and intangible assets (Up to EUR
500,000 per job created). The actual incentives amount granted varies from region to
region subject to its economic development level. Regions with the highest incentives
rates offer grants of up to 30 percent of eligible expenditure for large enterprises, up to 40
percent for medium-sized enterprises, and up to 50 percent for small enterprises
respectively. Several regions within the western part of Germany as well as Berlin are
also designated incentives regions. In these regions, large companies can receive subsidy
rates of up to 15 percent, medium-sized companies up to 25 percent, and small companies
up to 35 percent of eligible project costs respectively.
2) Interest reduced loans at both the national and state levels provided by development
banks.
3) Public guarantees by both individual state governments and by state governments and the
federal government combined.
4) Labor related incentives.
The German automotive industry and the 2008 financial crisis
The global economic crisis of 2008 prompted the German government to undertake a variety of
measures in an effort to protect its industries. Support for the German car industry was included
into the general economy stimulus programs of the German government, denominated
Konjunkturpaket I & II and approved in December 2008 and February 2009, respectively
(Grigolon et al., 2012). Germany notified the European Commission of the initiatives under the
“Temporary Framework for State aid measures”, which allowed for a relaxation of state aid rules
and foresaw no formal control of individual state aids (Grigolon et al., 2012).
As part of the stimulus program, Opel received a bridging loan of 1.5 billion Euros for six
months at a 6.5 per cent interest rate, after the U.S. parent company General Motors had already
filed for bankruptcy. In those circumstances, the market would have been very reluctant to
provide a loan to Opel. The loan allowed Opel to develop a restructuring plan. Eventually, Opel
repaid the loan in November 2009 (Grigolon et al., 2012). The German government refused to
subsidize further restructuring, which led GM to pursue its own restructuring plan. In
comparison to the US, the German government has adopted a more skeptical attitude towards
subsidies (Colino, 2010). Chancellor Merkel has stated that: ‘[t]he future of the auto industry
cannot, in the long run, rely on a state subsidy’ (quoted in Colino, 2010, p.8)
Instead of direct subsidies, the government opted to offer an incentive scheme to compel
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consumers to purchase new fuel-efficient cars, which proved to be very successful and can serve
as an example for other countries. The German government introduced a scrappage program
where every owner of a car older than 9 years was entitled for a scrappage premium of €2,500
($3,320) when buying a new, low-emission passenger car. Programs such as cash for clunkers
combined with an extension of subsidies for short hour work have contributed to the relatively
stable sales as well as employment practices in the automotive sector. In addition, there are also
fiscal policies, such as exemptions from motor vehicle tax for new low-emission cars.
Furthermore, the federal government pledged a 100 million Euros ($130 million) credit line,
which provided credit guarantees to banks worried about lending to struggling businesses
(Eubanks, 2010).29
On the other hand, there have been federal government efforts to increase spending on
R&D and education through programs that strengthen networks between actors in industry,
science and the public sector (Sullivan et al, 2013). A significant portion of these initiatives are
relevant to the automotive sector, especially when it comes to accessing technologies outside of
the traditional knowledge base of the industry. There have also been significant efforts to
develop foreign markets considering their importance to the well-being of Germany’s key
industries. These policy developments have built on large-scale programs to reform the German
innovation system introduced before the outset of the 2008 crisis. In 2006, the German
government introduced the High Tech Strategy (HTS), which was the first national effort to
coordinate existing innovation policies around central missions. Land governments have also
been active in strengthening the automotive industry in part through the implementation of
networking initiatives that aim to both increase the research and commercialization of knowledge
and technologies. Lastly, European Union funds and regulations have had an impact on both the
shape and success of federal and land level automotive policy initiatives. Simultaneously
however, the German national government and laender play a role in shaping European Union
strategies and funding allocation.
Relevant Policies at the National and Land levels
i) Federal Programs
High Tech Strategy (HTS)
The German government introduced a High-Tech Strategy (HTS) in 2006 and expanded it in
2010. It is the first national concept to bring key innovation and technology stakeholders together
29

As regards fiscal policies Germany is one of the few countries that has not introduced R&D tax credits. The
introduction of R&D tax credits is currently being considered at federal level as such credits tend to be requested by
large international companies.
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(GTAI, 2014). The strategy was developed through a multi-level development process,
simultaneously shaped by regional, national, European and global processes (Orlowski, 2012).
The primary function of the HTS is to coordinate existing public research and innovation policy
in an increasingly cross-departmental, integral and holistic way. An interim target is increasing
the financial support to research and development to 3 per cent of GDP (Weyer and Schneider,
2012). The increases in public expenditure on research and the promotion of cooperation
between science and industry have a more clear-cut orientation to applications and to the
commercialization of research results. There is also an emphasis on the competitive element in
the allocation of promotional funds, which are mainly aimed at innovative SMEs, certain themes
(cutting edge and cross-sectional technology fields) and projects. Another essential goal is to
increase Germany’s international competitiveness through the introduction of new programs
such as the Internationalization Strategy – Science without borders.
The HTS presents a return to mission-oriented approaches, which have always been a
part of the national German innovation policy, but became less frequent during the 1990s and
2000s (HTS, 2010). This is in part driven by Germany’s increased interest in pursuing foreign
markets, which is compatible with a focus on specific global challenges such as such as
urbanization and increasing demand for resource-efficient technologies. This means that general
support is complemented by the targeted promotion of certain topics and regions. Out of the five
areas, among the most pertinent to the automotive industry are the High-Tech strategy’s focus on
climate/energy and mobility. In the area of mobility, some of the most important research
interests include the development of new drive systems, fuels and battery technologies as well as
the completion and use of the European satellite navigation system Galileo. There are numerous
lines of action in the mobility field of action including “The National Electromobility
Development plan”, which includes priority projects such as the introduction of a million electric
vehicles in Germany by 2020.
Following the 2009 500 million euro investment, the Federal Ministry of Economics and
Technology (BMWi) and the Federal Ministry of Transport, Building and Urban Development
(BVMBS) revised the investment upwardly by another 1 billion euro. The goal is to make
Germany a lead market in the area of electric mobility and the associated information and lead
systems by introducing hybrid and electric vehicles. Overall, the High-Tech Strategy
concentrates research spending on 17 particularly deﬁned priority fields including
nanotechnology and information communication technologies, but also emphasizes the need for
their extention into fields of application such as automotive or mechanical engineering, which
are acknowledged as the basis of Germany’s economic strength. The Federal Ministry of
Economics also introduced programs without a specific technological focus that would help
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SMEs strengthen their positions on both domestic and international markets through the
development of new or the significant improvement of existing products, processes or technical
services. An example is the ZIM Program (The Central Innovation Program SME established in
2008 and renewed in 2012), which merges four predecessor programs (ProInno, InnoWatt,
InnoNet, Nemo).
Financial efforts are accompanied by regulatory measures that are supposed to improve
the framework conditions of companies and in particular SMEs as well as of research facilities
that work in innovative branches. These regulatory efforts include a wide range of measures to
better secure intellectual property rights and attract more venture capital, with the goal of
facilitating the creation of start-up companies. However, reports find that venture capital has not
experienced a breakthrough in Germany (EFI, 2013). Furthermore, an overhaul of Germany’s
Law Pertaining to Companies with Limited Liability aims to reduce the regulatory and ﬁnancial
burdens on small and medium sized companies. In terms of suggestions for future measures,
bodies such as the Expert Commission for Research and Innovation continue to insist on the
introduction of R&D tax incentives as a way to enhance research and innovation in the private
sector. In its current state, the strategy integrates a diverse spectrum of policy measures related to
the general conditions of innovation, but also to the private and public demand for innovative
products.
High Tech Strategy Coordination
Two essential coordinating actors are the Federal Ministry of Education and Research (BMBF,
“research ministry”) and the Federal Ministry of Economics and Technology (BMWi,
“economics ministry”). A major challenge in the complex network of actors and activities is
coherence and integration. To improve the coordination of this heterogeneous complex, the
German government created two institutional platforms for information exchange and policy
advice: On the one hand, there is the Industry-Science Research Alliance, composed of
representatives from the industrial and science sectors. On the other, there is the Council on
Innovation and Growth which serves as an advisory body to the Chancellor.30
It is notable that the High Tech Strategy is heavily influenced by the major corporations
in the machinery and vehicle construction sectors due to their overwhelming presence in the
coordinating bodies (Orlowski, 2012). The high proportion of corporations from the automotive
sector indicates that this traditionally strong branch within the German economy has also
managed to assert itself within the high-tech political advisory bodies. This has been a cause of

30

It is composed of prominent scientists.
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concern for some authors. They question the extent to which the automotive innovation system
can undergo reform given the bias of incumbent enterprises toward the existing technological
paradigm. Financial institutions are also heavily represented, which reflects the fact that they
continue to be interlocked with corporations from diverse industry branches. Notwithstanding,
there are numerous other coordinating bodies that integrate actors, but are not directly linked to
each other (Orlowski, 2012).
Changing science organization in Germany
Although the High-tech Strategy focuses on research, development (R&D) and innovation, it
also includes measures for modernizing the German Science System such as: a) the Joint Pact for
Research and Innovation, b) the Pact for Higher Education 2020 and c) the Initiative for
Excellence (2007-2017). The programs depart from German funding priorities since their goal is
to restructure the German university landscape and enhance its contribution to the country’s
competitiveness as it faces international competitors. They also deviate from the traditional
practice of land jurisdiction over higher education and demonstrate the difficulties of
disentangling federalism (Rowe and Jacoby, 2010).
The German Research Foundation (DFG) and the German Council of Science and
Humanities coordinate the Excellence Initiative together. It includes three funding streams –
clusters, graduate schools and future concepts. The German Council of Science and Humanities
is responsible for the future concepts funding stream, and the DFG for the remaining two. The
monetary commitment was 1.9 billion euros in the first program phase between 2006 and 2012
and 2.7 billion euros in the second program phase between 2012 and 2017. With competition for
funds at its core, the project unleashed a new dynamic in German higher education, demolishing
the pretense of egalitarianism and forcing universities to focus on defining their mission and
sharpening their focus. According to Sonderman et al., the Excellence Initiative has led to new
forms of cooperation including more cooperation between disciplines – inside the successful
universities and between universities and non-university research institutions – and above this to
more internationalization, more gender equality, and an increase of options for doctoral students
(2008).
One example of a Cluster of Excellence winner, inclusive of actors in the automotive
industry, is the “Centre for Advancing Electronics Dresden”. It is supposed to receive
approximately 34 million Euros of subsidies during the five-year funding period. Currently, 57
scientists and their teams from the Dresden University of Technology as well as 10 other partner
institutions (including the Max Planck Society, the Fraunhofer Association, the Leibniz
Association, the Helmholtz Association and Chemnitz University of Technology) are working
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together in the centre. Another example is the Cluster of Excellence “Engineering of Advanced
Materials – Hierarchical Structure Formation for Functional Devices” at the FriedrichAlexander-University Erlangen-Nürnberg. It is an interdisciplinary research collaboration
focused on the investigation of functional materials and their processing at all length scales. Its
research centers on the fundamental and applied aspects of designing and creating novel highperformance materials.
Clusters and networks – incentives for collaboration between science and industry
Innovation alliances and strategic partnerships (2007-2014)
In collaboration with the BMBF, the scientific and business communities created a total of six
innovation alliances in 2007 and another three in 2008. A contribution of EUR 600 million from
the Federal Government has attracted more than EUR 3 billion from business. Funds (grants, tax
incentives) go to industry initiated strategic cooperation between industry and public research in
key technology areas. When it comes to the automotive industry, they have contributed
substantially the advancement of energy storage (lithium-ion batteries). The following table is a
complete list of the innovation alliances and strategic partnerships, which pool forces in the
fields of politics, science and industry and advance ‘Mobility’.
Figure 2: Germany’s Innovation Alliances,
Automotive

CO2 reduction, safety/motor vehicle: Future-oriented automotive

electronics (IAE) electronics are to increase eco-friendliness and the safety of all road users.
Hydrogen and fuel New propulsion technologies: Hydrogen and fuel cell technology will be
cell technology
(NIP)

developed in mobile and stationary applications and prepared for
introduction onto the market.

Safe intelligent
mobility -

Traffic management and safety: The aim is to make traffic safer by means

Germany as a

of innovative vehicle communication (networking between vehicles and

testing ground

traffic control centers) and to prevent congestion.

(SIM-TD)
Simple and comfortable mobility: Developing an electronic fare
"door to door"
management system for local public transport will pave the way for a
ticket (E-ticketing)
nation-wide standardized ticket.

Source: Erawatch, available at:
Http://erawatch.jrc.ec.europa.eu/erawatch/opencms/information/country_pages/de/supportmeasu
re/support_mig_0018
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As part of the HTS, both BMBF and the BMWi support these types of alliances with different
programs and competitions. Clusters and networks are the most popular instruments in many
states to support industry especially in Europe. In Germany they have a long lasting tradition in
several German laender. In general, the organizational framework, the themes and activities of
clusters in the German car and commercial vehicle industry differ from case to case (Wegge and
Weber, 2010). On January 1st, 2013, BMBF and BMWi launched the online platform
Clusterplatform Deutschland, which offers an overview of the funding activities at the land,
national and EU level. It is meant to be used by various stakeholders, particularly representatives
of the Federal Government, the laender and the regions responsible for cluster policy, as well as
cluster managers, cluster participants and different stakeholders from business, science, politics,
business development, and regional development. The platform provides information on cluster
policy measures and upcoming events. Overall, it encourages the extensive exchange of
information. Some national cluster initiatives include:
1) The go-cluster: be well connected!-the initiative aims to provide innovation services,
improve cluster management as well as internationalize German clusters. Members can
also obtain funding for novel solutions. The Federal Ministry of Economy and Energy
supports the development of innovative service concepts with funding of up to 25,000
euro per project. Clusters and alliances supported by the initiative relevant to the
automotive industry include:
 The Fuel Cell and Battery Alliance in Baden Wuerttemberg (2010) – Initially the
Fuel Cell Alliance Baden-Wurttemberg31 (2007), battery technology was added to its
technology portfolio in 2010. With over 70 members, the alliance supports its members
in the initiation of research activities, cooperation and pilot schemes, market
preparation, demonstration and the commercialization of their products. This is done in
collaboration with the state agency for electromobility e-mobil BW and through the
cluster’s ability to utilize its nation-wide and regional contacts as well as its connections
to vital decision makers in politics.
 Commercial Vehicle Cluster in Southwestern Germany (2005) - the priority of the
cluster work is to increase the eco-efficiency of the commercial vehicle industry by
31

In turn, the Fuel Cell Alliance Baden-Wurttemberg was a merger of the Fuel Cell Center of Competence and
Innovation, which was initiated by the Stuttgart Region Economic Development Corporation in 2001 as a non-profit
association and the Fuel Cell Research Alliance Baden Wurttemberg, which was a state initiative. The former’s
emphasis was on demonstration projects and products, while the latter concentrated on the work done in R&D
institutions. Hence, their merger has served to strengthen links between industry and science.
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concentrating on networking science and business, in addition to the general offers
which are present in every cluster, such as public relations work for the cluster and
intermediation of information, communication and cooperation. The cluster partners
work together in three main projects including the production of alternative materials of
the future. The cluster management organization (the Commercial Vehicle ClusterNutzfahrzeug GmbH) is organized in the form of a public limited company. The
shareholders include two OEMs (Daimler and John Deere), two suppliers (Grammer
and Kirchhoff), a development service provider (Euro Engineering) and two ministries
of the state of Rhineland-Palatinate (Finance and Economy). The cluster is financed by
European Union Funds (50 percent) and contributions of the shareholders. It provided a
crisis specific financial support package at the beginning of 2009, but didn’t deviate
from its previous orientation (Wegge and Weber, 2010).
2) The Leading Edge Cluster Competition (2007) – enables the mobilization of regional
potential and aids clusters in heightening their profiles. There is funding of over 40 million
euro per cluster over a period of five years. There have been 15 winners in the 3 rounds of
competition, the last one of which was completed at the beginning of 2012. According to a
2013 report by the Expert Commission on Research and Innovation established by the
Federal Government, initiatives such as the leading Edge Cluster Competition have
contributed to the increasing competition between German regions. Winners of the
competition include:
 Electromobility South-West - includes 48 partners that are renowned enterprises and
research institutions in the regions of Karlsruhe, Mannheim, Stuttgart and Ulm. Under
the heading of “Road to global market”, the partners wish to optimally position BadenWuerttemberg in the international competition in the field of electromobility. They will
work toward making the vision of a high-performance, low-pollutant, and market-driven
mobility become reality. The partners are active in vehicle construction, energy
technology, production technologies, and information and communication technologies.
Hence, the cluster pursues a holistic approach to electromobility. The cluster also
focuses on market and costs, handling and comfort, and networked mobility.
 MAI Carbon - is made up of 72 businesses, educational and research institutions as
well as organizations from the Munich-Augsburg-Ingolstadt region at the suggestion of
Carbon Composites e.V. (CCeV).32 The founding partners of MAI Carbon are: Audi,
32

Carbon Composites eV (CCeV) is an association of companies and research institutions, covering the entire value
chain of high-performance fiber reinforced composites in Germany, Austria and Switzerland. The headquarters is
located in Augsburg, Germany with regional divisions based in Bayreuth (Ceramic Composites), Dresden (CC Ost),
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BMW, Premium AEROTEC, Eurocopter, Voith and SGL Group, as well as the IHK
Schwaben, the department for carbon composites (LCC) of the TU Munich and CCeV
itself. All partners are active in the technological field of fiber-reinforced composite
materials, in particular in the area of carbon fiber-reinforced plastic (CFRP). Emphasis
is placed on the user areas of automobile and aerospace as well as mechanical and plant
engineering. The main objective that MAI Carbon is pursuing is to make the substance
carbon fit for serial production and to turn the Munich-Augsburg-Ingolstadt region into
a European competence center for CFRP lightweight construction.
National Electromobility strategy
The foundation for the promotion of electric mobility in Germany was laid out in the Integrated
Energy and Climate Program (IEKP) of the Federal Government decided in 2007. The program
contained a catalogue a 29 specific measures – one of them being e-mobility. It identified electric
(and fuel-cell powered) drive trains as an important tool to reduce CO2 emissions and
dependence on energy imports, NOx emissions and noise pollution. As of 1 July 2009, IKEP
changed the basis for the motor vehicle tax from cubic capacity to CO2 emissions, thus providing
an incentive to buy vehicles, which consume less fuel and are therefore more economical.
Furthermore, the federal government has prioritized R&D and market preparation efforts over
quick market development.
The National Electromobility strategy has the potential to contribute to structural change
in the German automotive innovation system. It aims to stimulate interdisciplinary and
intersectoral cooperation between actors from science, industry and government. As such, it
covers the entire supply chain (from materials, components, cells and batteries to the entire
system and its application). It also makes a provision for the creation of a plan to integrate
electromobility power demand into the power grid that would link this new demand to renewable
energy sources and contribute to grid-load management. The two main fields of interest are a)
batteries and b) the development of smart energy efficiency, safety and reliability systems for
electric vehicles. In addition, research in the fields of hydrogen and fuel cell technologies will
benefit from increased funding (NEDP, 2009).
The program is divided into two main stages, which differ from the strategies of the U.S.
and Japanese governments. The first stage until 2014 is aimed at market preparation and

Kaiserslautern (CC Südwest), Augsburg (MAI Carbon), Leoben (CC Austria ) and Windisch (CC Schweiz).
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readiness under the slogan “come late, but with the perfect car” (Handelsblatt, 2011). The focus
in the US and Japan has been on gaining information by getting cars on the ground. The second
stage is the rollout and expansion between 2014 and 2017 as well as the development of a mass
market between 2017-2020 (Nationale Plattform Elektromobilitat, 2011).
Coordination of the National Electromobility Development Plan
In February 2010 the BMWi set up a dedicated electromobility coordination office with the
Federal Ministry of Transport and Digital Infrastructure (BMVBS) in the guise of the Joint
Agency for Electric Mobility (GGEMO). The agency has been specially created to bundle and
coordinate the federal government’s electromobility tasks. Different bodies were created for the
means of coordination within government, within the private sector and between government and
private actors. They include:
+ Within government: Ressortkreis Elektromobilität der Bundesregierung33
+ Between private actors: eNOVA Strategiekreis Elektromobilität (Platform for Support
of Research and Innovation in Electric Mobility)34, Forum Elektromobilität35
+ Between public and private: Nationale Plattform Elektromobilität, Innovation Alliance
Lithium-Ion-Battery LIB 2015 (2007)36
Model regions for electric mobility
As part of the National Electromobility Development Plan, the German government has
dedicated EUR 130 million to eight pilot electric mobility projects that would lay the ground for
electric mobility rollout and swift market penetration. The eight model regions for electric
33

The departmental council brings together all the ministries of the federal government (BMWi, BMVBS, BMU,
BMBF) that hold stakes in the field to coordinate positions among them. It is lead by BMWi and BMVBS.
34
The eNOVA Strategy Board for Electric Mobility is an alliance of relevant German companies from the
automotive industry, batteries, semiconductor components, electrical engineering and materials sectors. It helps the
German Federal Government by developing recommendations for precompetitive research and development
regarding electric mobility. Its goal is to establish a platform that would support the Germany automotive industry
on its path to international excellency.
35
The forum is an incorporated association (“eingetragener Verein”) that was initiated by the German Federal
Ministry for Education and Research to complement the NPE to increase communication and coordination between
government and businesses as well as between different sectors of the economy relevant to e-mobility. Central to
this mission is the focus on a systemic approach to develop e-mobility along all aspects of the supply chain. It
organizes thematic workshops on specific topics as well as an annual meeting to allow businesses to explore options
for cooperation and facilitate networking and coordination between industrial research by businesses and basic
research funded by the government (Reuters, 2010).
36
Under the framework, an alliance of industrial enterprises (e.g. BASF, Bosch, EVONIK, LiTec and VW) has
committed to invest until 2015 more than 360 mio. € in R&D for lithium-ion batteries. This has been complimented
by public founding of 60 mio. € by BMBF (BMBF, 2012b). Annual meeting of the forum serve as platforms for
exchange and review of activities.
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mobility include Hamburg, Bremen/ Oldenburg, Berlin/Potsdam, Rhein-Ruhr, Rhein-Main,
Sachsen, Stuttgart and München with 208 partners actively involved in and listed as partners.
The most numerous partners are firms and companies, followed by universities and scientific
organizations and governmental and public organization. Furthermore, at least 3 organizations
are intermediate organizations. In the second phase of the program, since 2012, the percentage of
both scientific and international partners rose. Kleinert (2012) finds that most companies are not
explicitly from the automotive industry, which only make up 21per cent, but also from the
energy and infrastructure sector (36 per cent), the transportation and logistics sector (22 per cent)
and other sectors (21 per cent). Overall, many partners are both first users and consumers. The
initiative is particularly relevant since it shows the potential of cooperation between
heterogeneous partners, which also stay at the risk of failing if partners are not able to develop
common structures and goals (Kleinert, 2012). Notwithstanding, new mobility solutions might
emerge as a relatively stable market in regional niches and present an alternative to the
conventional automotive market. This would also open up the opportunity for a change in
technological regimes and the established automotive paradigm.
Government Program Electromobility
In response to an evaluation of the National Electric mobility platform, the German Federal
Government adopted a Government Program Electromobility composed of two main schemes
(NPE, 2011). The evaluation’s proposal to further develop and expand the eight model regions
for electric mobility to pilot regions resulted in the showcase initiative. It will run for three years
and receive € 180 million in subsidies from the German government's Energy and Climate Fund,
established in 2011. Established model regions and projects which do not form part of the
showcase initiative will be continued and developed after successful evaluation in limited form.
The focusing of existing resources in showcase projects remains the overarching goal. The
Showcase regions include:
1. Living Lab BW Electric Mobility
Region: Baden-Württemberg (esp. Stuttgart and Karlsruhe regions)
2. International Showcase Electric Mobility
Region: Capital region Berlin-Brandenburg
3. We're Switching to Electric Horsepower (Lower Saxony)
Region: Lower Saxony (esp. Hanover, Braunschweig, Göttingen, and Wolfsburg)
4. Electric Mobility connects
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Regions: Federal State of Bavaria, Federal State of Saxony
The second scheme for the development and commercialization of electric mobility includes
technological flagship projects that are meant to represent a solid fundament for the development
of the respective electric mobility subsystems. It focuses on opening up cross-industry
innovation processes, but with a strong thematic focus on individual technologies and application
areas. They include: drive technology, energy systems and storage, loading infrastructure and
network integration, mobility concepts, recycling and resource-efficiency as well as information
and communication technologies.
Figure 3: Government program Electromobility: Sample Flagship projects
Project field

Project Name

Purpose

Information and
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Development of sustainable mobility

Communication

(January 2012 to

concepts in municipal environments (public

Technology
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Mobility Concepts

Demonstration of
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traffic: subprojects
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Electromobile Urban
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Business Traffic

fleet management are expected.
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Electromobility in heavy
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commercial vehicles for
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operation of heavy commercial vehicles and

environment in urban
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vehicle technology including current

2014)
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energy supply. Accompanying research
work concern the analysis of all traffic and
energy-technology, environmental,
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deployment in the public space.
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Source: Germany Trade and Invest, available
at: http://www.gtai.de/GTAI/Navigation/EN/Invest/Industries/Smarter-business/Smartmobility/government-program-electromobility,did=752628.html

Hydrogen and Fuel Cell Technology Innovation Program (2006-2016)
The National Hydrogen and Fuel Cell Technology Innovation Program is a public private
partnership that is set to last for 10 years and aims to provide a common and accessible
framework for a number of hydrogen and fuel cell research projects conducted by academic
institutions and industry. It was based on the European Implementation Plan formulated on the
European Hydrogen and Fuel Cell Technology Platform (HFP) and drawn up by the Federal
Ministry of Transport, Building and Urban Affairs (BMVBS), the Federal Ministry of
Economics and Technology (BMWi), the Federal Ministry of Education and Research (BMBF)
and the Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU).
The Federal Government founded the National Organization for Hydrogen and Fuel Cells
Program Management Association (NOW) to coordinate the implementation and realization of
the National Innovation Program, which has an approximate value of 1.4 billion. The Federal
Ministry of Transport and Digital Infrastructure (BMVI) and the Federal Ministry for Economic
Affairs and Energy (BMWi) provide half of this sum, while the balance is funded by
participating industry.
Besides large-scale demonstration projects, NIP also focuses on research and
development projects. Initiatives pay special attention to the provision of funding and design of
measures suited to the needs of medium sized companies in order to create networks of
technology-oriented companies and enable the utilization of research findings. Overall, there are
four development plans, the explicit focus of which is on the development of the supply industry:
1)
Transport, including hydrogen infrastructure (production, distribution, storage and
refueling)
2)
Domestic energy applications
3)
Industrial applications
4)

Special markets for fuel cells

Purchasing incentives
Initially, only completely electric vehicles were exempt from motor vehicle tax for 10 years.
However, following the third progress report on electromobility in Germany, the Federal
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Government decided to implement two more tax measures as incentives (NPE, 2012; see Bär,
2013). The 10-year tax exemption has now been extended to all passenger and utility vehicles
with CO2 emissions bellow 50g/km purchased until the end of 2015. Secondly, government has
decided to reform taxation in a way that would facilitate a more widespread adoption of electric
vehicles in fleets of company cars. The government has also adopted numerous road traffic
measures such as providing parking privileges to electric vehicles. It is also using the model
electromobility regions as testing grounds for the effectiveness of the use of bus lanes and the
suspension of restricted entry access lanes for electric vehicles.
Standardization
There have been numerous efforts to develop internationally compatible standards through the
International Electrotechnical Commission and the International Organization for standardization
with the goal of ensuring the compatibility of existing systems and thus the openness of the EV
market (Bar, 2013). An example for that is the development of the so-called type 2 charging plug
for European markets that ensures compatibility with various modes of charging and which,
using combo inlets, is also compatible with the charging system currently used in the USA
(Bundesregierung, 2011). Additionally, there have also been efforts to promote technical
standards beyond charging, such as for battery security.
Climate and Energy Policy
The German federal government has an extensive array of initiatives in the fields of climate and
energy from which automotive assemblers and suppliers could potentially benefit:
There has been extensive investment in E-Energy Networks or “smart grids made in
Germany”, which is crucial to Germany’s National Electromobility Development Plan. E-energy
could facilitate the intelligent integration of electric vehicles into the smart power supply grids of
the future. A pioneering project in the field is “E-Energy: ICT-based energy systems of the
future”, which was first initiated in 2007 through a partnership between the Federal Ministry of
Economic Affairs and Energy and the Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety. Since December 2008, six competition winning model regions
have been conducting and developing smart energy R&D projects to promote the research,
development and use of resource-efficient ICT products and services. Furthermore, the federal
government specified the regulatory framework for load-fluctuating tariffs (“lastvariable Tarife”)
to support the system integration of renewables (Bundesregierung, 2011). The regions received
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60 million euro in funding, while the partner regions contributed a further 80 million to the
activities and include:
Figure 4: Model regions for the development of resource-efficient ICT products & services
eTelligence

E-DeMa

MEREGIO

model region of Cuxhaven

model region of

model region

Rhein-Ruhr

of BadenWürttemberg

Model Ciy of Mannheim

RegModHarz

Smart Watts

model region of Rhein-

regenerative

model region

Neckar

model region of

of Aachen

Harz

Source: Germany Trade and Invest, available
at: http://www.gtai.de/GTAI/Navigation/EN/Invest/Industries/Smarter-business/Smartenergy/germanys-energy-concept,did=323794.html
The latest federal energy R&D investments have been based on goals set out in the Energy
Concept (a 2010 road map and commitment to reduce GHG emissions by 40% by 2020 and 8095% by 2050) and its 2011 revision following the earthquake in Japan. The 6th Energy Research
Program allocated approximately € 3.5 billion for funding the research and development of
energy technologies between 2011 and 2014. It is a joint program run by the Federal Ministry of
Economics and Technology (BMWi), the Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU), the Federal Ministry of Food, Agriculture and
Consumer Protection (BMELV) and the Federal Ministry of Education and Research (BMBF).
Each ministry focuses on different segments of the spectrum of energy efficient technologies and
infrastructure. For example, the Ministry of Economics and Technology is dedicated to the
development of fuel cells and hydrogen, grids for future electricity supply etc. Additional
funding is provided by the Energy and Climate fund and spent on various support programs
relating to energy efficiency, renewable energy, energy storage and grid technology, energyefficient renovation, national and international climate protection as well as electro-mobility.
Another part of the 6th Energy Research Program is the Energy Storage Funding Initiative, which
will contribute 200 million euro to the formation of around 50 energy storage initiative beacon
projects including projects on batteries in distribution grids and energy system analysis.
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Universities also receive funding to conduct interdisciplinary research on energy storage
technology. Overall, some tools employed to enforce the goals of energy programs include:
 Direct funding to R&D in renewable energy and energy efficiency
 Concessional lending/subsidies for renewable energy projects and energy efficiency
improvements
 Taxes on electricity and fuel use, “but controversial exemption of energy-intensive
industries if they commit to annual energy efficiency improvements” (Rodrik, 2013).

Outcomes in a comparative perspective:
Despite the varied array of measures, authors argue that there have been low number of EVs sold
so far compared to the US and Japan. Bar argues that this is partly due to Germany’ late start in
developing a mass market for EVs, which has contributed to the “loss of practical experiences
and scrutiny by consumers that would allow the companies to learn, accelerate price reductions
in components, improve technologies and business models, etc” (2013, p.38).
ii) Land level policies
Bavaria – automotive policies
The Bavarian government views its regional innovation policy as fundamental to the
competitiveness of the regional economy and it has never been hesitant to guide economic
development through various investments (Kiese, 2008). The current technology policy builds on
a rich past of economic, structural, infrastructure as well as regional industrial policy. It is mainly
in the hands of two ministries, responsible for the design of the strategy and the development of
appropriate measures. They include the Bavarian State Ministry for Education, Research and the
Arts and the Bavarian State Ministry for Economic Affairs and Media, Energy and Technology.
Following a past of ample innovative contributions to the internal combustion engine,
Bavaria is attempting to expand its expertise in fields such as electromobility and lightweight
design. In other words, its strategy is to both maintain the competitiveness of existing industries
and a pipeline of new companies and technologies. Some of the most prominent actors in the
Bavarian automotive sector are world-renowned premium manufacturers such as BMW, Audi
and MAN as well as numerous prominent suppliers such as Bosch Rexroth AG, Brose,
Continental, Dräxlmaier Group, Schaeffler, Webasto and ZF Sachs. All significant international
automotive suppliers have branches in Bavaria, providing the ideal conditions for automotive
production. Bavaria’s knowledge infrastructure includes 11 universities and 17 universities of
applied science, which provide ample automotive-specific expertise. University research is also
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complemented by the work of institutions such as the Fraunhofer Institutes, technology transfer
offices (iwb Anwenderzentrum Augsburg) and the Neue Materialen Nordbayern competence
centre.
Bavaria was the first German land to initiate a highly visible, statewide cluster policy,
while other states have continued to implement locally based cluster policies (Falck, Heblich,
Kipar, 2010). In 1990, it established the Bavarian Research Foundation (BRF), which funds
individual ventures and combined research and provides scholarships for scientist exchange
programs. Funding focused on advanced materials, mechatronics, process engineering,
information and communication technologies as well as micro-system technology. In the mid1990’s, Lander authorities used privatization revenue to strengthen the state’s R&D
infrastructure. In 1994, Bavarian officials introduced the Offensive Zukunft Bayern (Future of
Bavaria Offensive) with the goal of fostering economic growth through the creation of an
innovation-friendly atmosphere. The first phase until 1999 was not targeted at specific industries.
It sought to attract successful firms by channeling 1.4 billion euro into the educational system,
research and development infrastructure, qualification programs, vocational colleges and
universities. In 1995, some of these funds were also utilized to establish Bayern Innovativ as the
state’s leading agency for technology transfer. This agency is tasked with fostering cooperation,
in part through managing networks such as the Bavarian Innovation and Cooperation Initiative
for the Automotive Suppliers Industry (BAIKA). Founded in 1997, it now connects 1,800
automotive suppliers, half of which are located outside Bavaria.
In 1999 (-2005), the Bavarian Government launched the second stage intended to form
tightly woven regional cooperation networks in the form of clusters. Its chief goal was to link
science, business, and ﬁnance in order to foster innovation activity and development in Bavaria.
It established globally competitive high-tech centers and developed regional technology concepts
focused on 5 key technology fields including: life sciences, information and communication
technology, new materials, environmental technologies, and mechatronics. An exemplary
initiative is the HochFranken Automotive Component Supplier Park and Engineering Center Center of Excellence. It was created in 2003 in conjunction with the Bavarian Ministry for
Economic Affairs, Infrastructure, Transport and Technology, to support the research and
development projects of small and medium-sized automotive suppliers. It provides high-end
equipment for flexible use--tailor made for the automobile supplier industry, an advantageous
business environment and access to comprehensive networks.
Following the expiration of the High-Tech Offensive, the state launched its most recent
cluster initiative in February 2006. The explicit goal is to ensure more and faster
commercialization through facilitating more and closer interaction among companies and
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especially between science and industry. Following years of massive investment, the new cluster
policy Allianz Bayern Innovativ was equipped with a modest 50 million euro to establish and
fund managed platforms for 19 clusters (Stahleck and Baier, 2007). Another major goal of this
initiative is to provide SMEs with access to the knowhow forthcoming from Bavaria’s
institutions of higher education.
The Automotive cluster is a part of the initiative and draws heavily on the earlier
technology policy thrusts. It is managed by state owned Bayern Innovativ and works in
conjunction with BAIKA. The cluster comprises about 730 companies and research institutes
from all over Bavaria. It aims to intensify the connections between companies and research
institutions in the four key areas of 1) efficient drive dynamics, 2) electric mobility, 3) safety and
comfort and 4) efficiency and flexibility in production. Among other services, the cluster
institutions organize conferences, co-operation forums and other events jointly with BAIKA.
BAIKA activities cover the organization and management of larger-scale joint projects involving
partners beyond the regional level. It also provides assistance in accessing funding programs
offered by the federal states, the German government and the EU (VDA, http://www.vdakooperationsportal.de/en/node/144). Automotive sector actors play a significant role in and
benefit from the remaining 19 clusters (e.g. Information and Communication Technology,
Mechatronics and Automation, Innovative materials, Sensorics and Power Electronics). Projects
initiated under the Information technology and security heading have a role in creating
application-based technologies that contribute to the sophistication of auto development as a
whole and in driving the coming electric car revolution. An example is the Center for IT -based
services and FhG (Zentrum IT-basierte Dienstleistungen und FhG-Arbeitsgruppe
Wirtschaftsinformatik) initiated in 2009 in Augsburg. This is also the case for the Bavarian
attempts to conceptualize and introduce new materials and reduce its dependency on raw
materials. Other regional technology initiatives include attempts to improve the broadband
infrastructure, and help businesses develop design strategies.
In 2006, the Bavarian Government set up the Bavarian Research Alliance GmbH
(BayFor) on the initiative of the Bavarian universities and universities of applied sciences to
strengthen their networking at the regional, national and international level. Another goal is to
help actors prepare to meet the requirements for European research funding. BayFOR represents
the interests of Bavarian universities at the European level, which also increases the probability
that Bavarian applicants will obtain European Research Area funds. The European Regional
Development Fund supports the Bavaria Operational Program, the total budget of which is 1,767
million Euro, or 2.19 percent of the total structural funds available to Germany.
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Furthermore, in 2008, the Bavarian Government introduced the Bayern FIT- Forschung,
Innovation, Technologie’ (Research, Innovation, Technology) innovation program, which
subsumed a variety of different research, technological development and innovation policies to
strengthen the regional innovation potential within the next few years until 2020 and beyond.
The goal was to invest nearly 1 billion euros for research, innovation and technology until 2012.
Some of the initiatives incorporated in the program and outlined in the official Bayern FIT
document include the Cluster initiative (70 million euro), the promotion of young technology
companies (30 million), expansion of the Fraunhofer Society in Bavaria (77 million) etc. The
changes in public funding patterns have a substantial impact on the automotive industry. For
example, the expansion of the Fraunhofer Insitute for Communication Systems (ESK) is
undertaken with the goal of continuing the development of automotive communication
technologies. The Bavarian government also introduced the Initiative for E-Mobility in Bavaria
(“Zukunftsoffensive Elektromobilitaet Bayern) in 2008, making it possible for individual firms
or cooperative projects to obtain financial support for electric vehicles research, development
and testing. Support is focused on the following topics and questions: battery technologies,
electric drives, software-based energy management, internal vehicle data communication, driver
assistance systems, safety technology, standardization, certification, logistics and infrastructure
for the energy supply as well as technology studies. There are also numerous other R&D
programs financed by the Bavarian government including ones with an emphasis on ICT and
new materials in which automotive sector actors participate and can potentially benefit.
In 2011, the Bavarian Government launched the “Aufbruch Bayern – Bavaria on the
move” initiative. In it, it confirmed its commitment to increase spending on R&D to 3.6 percent
by 2020. It dedicated 452 million euro to initiatives aimed at enriching the innovative landscape,
which include efforts to increase the competitiveness of its landmark automotive industry.
Investments are grouped under four broad headings:
1)
2)
3)
4)

Energy and mobility (5 point-strategy, 82 million)
Information technology and security (15 million)
New materials and raw materials supply (28 million)
Regional Technology initiatives (57 million)

Under the Energy and mobility heading, the Bavarian government introduced the
Bavarian Initiative for Electric Mobility 5 point strategy. It aims to increase cooperation between
all the major players from academia, industry and the workforce through:
 Strengthening the R&D infrastructure in Bavaria by funding the following centers and
initiatives: R&D Center at the Technical University of Munich, Fraunhofer Institute for
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Integrated Systems, E-Drive-Center Nuremberg, technology transfer in the field of EMobility, Research and Development Center for Electric Mobility (Forschungs- und
Entwicklungszentrum Elektromobilität) in Wurzburg (The Center for Applied
Electrochemistry) and Garching (Electrical storage technology).
 Specific focus on E-mobility in Bavarian cluster policy: Online cooperation platforms,
Bavarian award for E-Mobility
 Support of flagship initiatives: Incentive programs to support outstanding research and
development in E-Mobility
 Measures to support fast market launch and introduction of E-Mobility in Bavaria: In
discussion are financial incentives to promote the use of e-cars (e.g. tax credits),
priority parking, priority lanes on freeways, etc.
 Support of pilot projects: In 2010, the Bavarian cabinet selected GarmischPartenkirchen and Bad Neustadt an den Saale as model communities for
electromobility. In Garmisch-Partenkirchen, the central goal of the research project, “eGAP Electromobility Community” is an integrated mobility concept to determine
whether the innovative technologies can be used effectively in everyday life. The
regional Centre of Competence for Electromobility coordinates active projects and
attempts to create a fertile foundation for the sustainability of these research topics.
Furthermore, it supports the research participants within the context of networking,
events, and communication.
The Bavarian Government agreed on one of the latest regional innovation strategies in
2011. It is envisioned to be a cross-departmental concept with the contribution of various
ministries. It is not a single document, but it is embedded in a series of initiatives from the past
(e.g. "Offensive Future Bavaria" from 1995, "High-Tech-Offensive" from 2000, "ClusterOffensive" from 2006, "Bavaria FIT" from 2008). There continues to be a focus on ICT, efficient
production technologies, mechatronics, automatization and robotics, new materials etc, which
technologies are essential to progress in the automotive industry. The support spans all phases of
the innovation process, beginning from the funding of research and technology infrastructures, to
diffusion and transfer activities. Instruments have a focus on improving science-business
interaction and research and technology transfer on the university campus as well providing
support for technology and industry clusters and innovative start-up companies (Bavarian
program for technology oriented start-ups). Some other measures include:
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Figure 5: Bavarian programs & institutions encompassed in the 2011 innovation strategies
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Source: (Stahleck & Baier, 2007)
Financial means from the EU structural funds are used to co-finance clusters and
networks, research and competence centers as well as technology transfer centers, environmental
research, and innovation in SMEs and young enterprises, although the share of European
(especially ERDF and ESF funding) is relatively low. In contrast, the regional budget for
innovation policy is quite large as compared to other European regions. State support enabled
Electric Mobility Connects (Bavaria/Saxony) to be chosen as one of the four major “Showcase
Regions for Electric Mobility” or regional demonstration projects in 2012. From a total of 130
million available for the project, 40 million euro came from federal funding, 15 million from
each of the states and 60 million from industry. The Showcase Bavaria-Saxony will manage
approximately 40 projects with around 100 partners over the next few years. Lastly, in addition
to the technology and industry specific measure the Bavarian government offers an array of
financial incentives including: investment grants and low interest loans, tax incentives, credit
programs37, wage subsidies38 as well as tips on how to secure financial incentives.

37

Equalization Funds, Deutsche Ausgleichsbank (DtA); Reconstruction Funds, Kreditanstalt fuer Wiederaufbau;
Development Financing, Bayerische Landesanstalt fuer Aufbaufinanzierung.
38
Wage incentives exist for companies that create new jobs. Qualified newly established, small companies may, for
a limited time, receive a hiring grant if they hire someone who was unemployed. Up to 50 percent of the gross salary
may be subsidized for up to 12 months. In addition, the employer portion of the social security costs will be
refunded for this time period. For all companies (not just new small companies), if qualifications are met, salaries
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Baden
Wurttemberg
Unlike Bavaria, Baden-Wurttemberg has traditionally had a more liberal and hands off attitude to
economic development (Kiese, 2008). Most recently, the modestly funded regional cluster
contest in 2008 was mainly triggered by new ERDF funding opportunities. Relevant
organizations in the governance of the regional innovation system include the State Bank, the
State Ministry for Sciences, Research and Arts, the Stuttgart Region Economic Development
Agency, technology-licensing offices of Baden-Wuerttemberg universities etc. The goal is to
develop a dynamic innovation system in which the old and new industries are closely linked
together.
Baden-Wurttemberg (BW) generates close to one third of the auto sector output in
Germany (112 billion Euros), more than in any other German state. It is home to three large
OEMs including Daimler, Porsche and Audi, which stimulate the innovation capacity of
suppliers. BW also has a multitude of renowned large as well as small and medium-sized
automotive suppliers. Exemplary large suppliers are Robert Bosch GmbH, ZF Friedrichshafen
AG and WOMAN + HUMMEL GmbH. It is also characterized by a vibrant array of university
and non-university research institutions (12 which are united in the Baden-Wurttemberg
Innovation alliance and work together with local enterprises, bringing research and industry
closer together) that have the automotive sector in their research portfolio.
In the 1990s, following a period during which existing industrial structures were
strengthened government began to prioritize processes of cooperation. Instead of top-down
coordination, public officials began to see their role as moderators of future-related dialogues,
supporters of ongoing renewal processes and initiators of new developments. Sturm (2002)
argues that the concept of networked modernization as well as attention to the needs of SMEs
have been at the core of subsequent innovation policies. A number of expert commissions or
inter-ministerial working and reflection groups such as the “Zukunftskomission Wirtschaft 2000”
(1993) were key to the modifications in innovation policy. Per expert recommendations, there
was the gradual development of sub-regional clusters or knowledge concentrations. An example
is the Technology Region Karlsruhe composed of 11 Baden Wurttemberg cities, four counties
and a regional association, which act as shareholders. Efficient regional networks and clusters in

and social costs may be subsidized for up to three years, as long as the employee prior to being hired was
unemployed for a longer period of time or is over a certain age. The State assumes 50-70 percent of the salary
during the support period. In exchange, the employee being supported must remain employed for at least one year
after the support period ends. For disabled employees, up to 70% of the salary may be subsidized for up to three
years. If the employee is also 50 years old or over, additional subsidies are available.
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industries such as energy, nanotechnology, automotive and information and communication
technology generate competitive advantages. Another significant development was the
foundation of the Stuttgart Region Economic Development Corporation (WRS) in 1995, with the
task of promoting regional economic development. It aimed to establish and maintain regional
networks, support and manage industry cluster initiatives as well as forge links between
business, the education system and the research community. Cluster policy has also been shaped
by studies conducted by consultants including Roland Berger and Prognos, which have aided in
the identification of particularly important branches, technologies and cross-sectional
competences.
On a sub-regional level, automotive and related clusters include the Stuttgart Region
Automotive Cluster initiative (CARS) and its subproject CARS IT as well as the Automotive
Engineering Network Sudwest (AEN). The WRS launched CARS in 2000 with the goal to
promote and strengthen the Stuttgart Region as a leading international location for automakers
and other providers of new, mobility related services and technologies. Over 250 enterprises and
institutions have been actively involved in the initiative during recent years. CARS cooperates
closely with key automotive cluster initiatives run by other regions within the scope of the
European Automotive Strategy Network (EASN)39 and also coordinated the BelCAR project
(bench learning in cluster management for the automotive sector in European regions), supported
by the European Commission’s Directorate General for Enterprise and Industry. Thematic areas
within the cluster are regional communication, skilling, clean energies, sustainable mobility, and
software services for the automotive industry. A focal concern for the design of this initiative
was avoiding the creation of competition against the already existing commercial, public and
WRS services offered. AEN was founded in 2005 as a supplier network and acts as a
communication platform for more than 80 companies and institutions in the automotive field in
the region. It is also a partner in the French automotive network, pole vehicule du futur. It
initiates and supports cooperation projects between the members and research institutions on
topics such as lightweight, efficient power trains and alternative drive concepts.
The Finance Ministry of Baden-Württemberg, with the report submitted in mid 2008 on
“Cluster Policy“, created the Transfer of Innovation and Technology Department as its own
organizational unit for this area of work. It also established a cluster-dialog, which is a central
online platform through which BW cluster participants can exchange information and
experiences (http://www.clusterportal-bw.de/en/cluster-policy/). In addition to the cluster and

39

EASN is a membership organisation for Tier 2/SME suppliers and Clusters with the aim to improve the
competitiveness and long term sustainability of SMEs within the automotive industry in the EU.
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network managers, other parties in the dialogue include local and regional business promotion
and economic organizations, technology and innovation platforms existing at state level as well
as other BW ministries and supporting facilities, such as the Steinbeis-Europa-Zentrum (SEZ)40
or the organization Baden-Wuerttemberg International.
A large number of companies, research institutes and universities have been integrated in
regional cluster-initiatives, networks at federal state level and even in cross-regional cooperative
initiatives. The BW government has contributed by organizing annual BW forums and awarding
prizes to winners of regional cluster competitions. The networking policies at the Lander and
sub-regional levels have been supported by EU funds. On 8 November 2007, the European
Commission approved the Operational Program for Baden-Württemberg for the 2007-2013
programming period of the European Regional Development Fund. It includes community
support for Baden-Württemberg under the "Regional Competitiveness and Employment"
objective. The program's total budget is around €287 million and the Community assistance
through the ERDF amounts to around €143 million, representing approximately 0.5 per cent of
the total EU funds available for Germany under the cohesion policy. The operational program
seeks to enhance competitive and innovative capabilities, and particularly those of SMEs.
Investment in research and networks, the development of clusters as well as the intensification of
transnational and interregional cooperation are aimed at further raising the profile of BadenWürttemberg as a business location. Using EU funds, the Ministry of Finance and Economy set
out to provide targeted support to statewide innovation platforms, which led to the launch of
“Competition for strengthening regional clusters in Baden-Wurttemberg”.
Figure 6. Baden Wurttemberg cluster policy funding
Source of funding
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2,750,000

National public funds
Regional public funds
EU Structural funds
Private funds
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SEZ offers first-hand solutions to companies, research institutions and universities as well as to public authorities
in Baden-Württemberg. It gives advice regarding European fundings and entrepreneurship as well as regional
futures strategies and are competent in the organisation of European events. At the same time SEZ cooperates with
regional business development agencies, ministries of Baden Württemberg (Ministry of Finance and Economics and
Ministry of Science, Research and the Arts) and federal ministries (BMBF, BMWi). SEZ links Baden-Württemberg
with European regions and, thereby, support in a qualified way the work of the Commissioner for Europe of BadenWürttemberg's Minister of Finance and Economics.
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Source: European Commission, available
at: http://ec.europa.eu/enterprise/policies/innovation/policy/regional-innovation/monitor/supportmeasure/cluster-policy-baden-wuerttemberg
Winning clusters belong to 25 technology areas identified through the cluster-dialog.
Under the Automotive technology heading, Automotive-bw was established in 2010. The
network is coordinated by RKW Baden Wurttemberg41 in order to facilitate exchange among
automotive industry stakeholders within the state and throughout the entire value added chain
such as the AEN. Autoland-bw is a continuation and expansion of the statewide network
automotive-bw. BW is also the first EU region, which launched a cluster label program on the
basis of the criteria and assessment process developed within the European Cluster Excellence
Initiative (ECEI). Other statewide networks have been launched in the environmental
technology, logistics, mechatronics and new materials/surfaces fields. The label “Cluster
Excellence Baden-Württemberg” is awarded by the Ministry of Finance and Economic Affairs
and meant to contribute to the professionalization of management structures of cluster initiatives
and the promotion of existing quality in the region. It has been awarded to the statewide network
under the New Materials/surfaces technology area heading, or AFBW- Allianz Faserbasierte
Werkstoffe Baden-Wurttemberg e. V. (Alliance for Fiber research). It is an association of
companies, research institutes, business organizations and universities in BW. Its goal of
stimulating new material and product innovation is particularly relevant to the ability to face
future issues and challenges in the emerging field of sustainable mobility.
Baden-Wurttemberg also launched a State Initiative for Electromobility in 2009. The
initiative’s starting point is the state capital, Stuttgart, which will be followed by a regional focus
on Karlsruhe. The BW authorities established the State Agency for Electric Vehicles and Fuel
Cell Technology, or e-mobil BW Gmbh. The main task of the agency is to support the emerging
technology shift toward electric vehicles and pave the way to their industrialization through the
targeted integration of small and medium-sized enterprises into the innovation process. It
coordinates all players, public funding, as well as the numerous initiatives. There are three main
pillars in the activities of e-mobil BW. In 2010, e-mobil began to coordinate the “Electric
Mobility South-West” cluster, which is a winner of the Leading Edge cluster competition funded
as part of the High Tech Strategy. Secondly, e-mobil and the Stuttgart Region Economic
41

RKW (1999) stands for Productivity and Innovation Centre of the German economy, and is part of a nationwide
organization in the legal form of a registered association and a limited liability company. With over 920 member
companies in Baden-Württemberg, it has been involved for decades in the success of small and medium-sized
enterprises and can be described as an intermediary between government, business and industry associations.
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Development Corporation coordinate the LivingLab BW mobil showcase, co-funded by the state
of Baden Wurttemberg and the Stuttgart region. Finally, another relevant cluster organized by emobil BW is Fuel Cell BW, established at the beginning of 2013 with the participation of four
BW ministries and representatives from the industry, science and various associations. Cluster
partners are set to work jointly on concrete projects in four topic areas including: hydrogen
production and infrastructure, transport, energy and production. Interdisciplinary topics include
education, internationalization, controlling and organization, the transfer and management of
knowledge as well as events and public relations. In addition, e-mobil BW supports the three
electric mobility model communities in the Schwabisch Gmund, Ludwigsburh and Offenburg
municipalities named by the Baden Wurttemberg government. The municipalities are involved in
the activities of the electric mobility showcase in Baden Wuerttemberg, but are also
implementing an increasing number of individual regional projects.
In 2013, Baden Wurttemberg initiated the competition "Regional competitiveness
through innovation and sustainability RegionWIN". The regions are called to establish strategy
concepts and regional development concepts to be supported within the ERDF programming
period 2014-2020. RegioWIN aims to initiate the development and implementation of strategic
approaches towards smart specialization at sub-regional level. The so-called lighthouse projects
may benefit from ERDF funding of at least 100,000€ up to 5m€. In addition, other projects may
be supported as well, e.g. within the framework of ESF – depending on the specific content.
Lastly, the BW government employs a number of other general innovation support measures
including:
1) Innovation vouchers – provide support for SMEs without their own R&D resources
(2008-2013).
2) Innovation coaching – funds the employment of an external expert that would advise
firms about innovation activities (2007-2013).
3) Funding for employment equity investments and investments in any type of project
undertaken by SME companies.
4) Loan Guarantee programs for cooperation projects, consolidation measures, expansion
of existing companies, measures to rationalization, modernization, conversion of
existing companies etc. (medium sized companies are eligible).
5) Funds for training in fields related to electromobility, renewable energy and / or energy
efficiency or the reduction of energy consumption.
6) Funded advice for medium-sized industrial, craft and service companies.
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7) Foreign trade incentives: export counseling program, export finance,
internationalization of clusters and networks, market development activities abroad.

Lower Saxony
Lower Saxony's economic performance remains below the German, and only slightly above the
EU-27, average. Thus far, most regional RTDI programs are co-funded by ERDF funding (598m
ERDF and 210m ESF funding to the Convergence Objective, as well as 639m ERDF and 237m
ESF for the competitiveness and employment objective). Direct linkages with the European
Policy Framework are established via the region’s Regional Operation Program. The specific
funding volume by the state is rather low in comparison, though no comprehensive information
for all RTDI-related programs is publicly available. Key organizations in establishing the
competitiveness of Lower Saxony businesses are the Ministry for Science and Culture of Lower
Saxony, the Ministry for Economic Affairs, Labor and Traffic of Lower Saxony, the
Development Bank of Lower Saxony and the state economic development agency (Innovation
Center Lower Saxony). Since its foundation in 2003, the Innovation Centre Lower Saxony has
functioned as an independent consultant for the regional government and focused on futureoriented key technologies relevant to regional firms.
Lower Saxony’s industry is dominated by the automotive sector, where 80 per cent of all
R&D capacities are concentrated. The Volkswagen Group has plants in Wolfsburg, Hannover
and Braunschweig and is one of the world’s biggest car manufacturers surrounded by an efficient
supply industry composed of some 700 businesses. A study by The Lower Saxony Institute for
Economic Research found that the propensity of firms in the region to conduct their own
research rises with firm size, but also that other firms are less likely to be used as cooperation
partners in R&D and innovation related activities than in other states in Western Germany (Ortiz,
2013). Ortiz attributes the former trend to the region’s sectoral structure dominated by the
automotive and related industries, which has led to the concentration of R&D within a few larger
focal firms. Furthermore, he proposes that the latter point might be a result of a generally more
distanced business culture in the region, hindering stronger cooperation and network building
among firms. Despite limited informal interaction and bottom up action, the regional government
actively supports networking activities through the publicly supported and institutionally
stabilized regional initiatives and competence networks. The major challenge is to strengthen the
innovation and competitive potential of SMEs. Ortiz describes Lower Saxony and Baden
Wurttemberg as equally interventionist. However, he argues that Baden Wurttemberg has
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promoted bottom up networking activities in a bystander capacity in comparison to Lower
Saxony’s more top-down approach.
Kiese (2008) argues that the state of Lower Saxony doesn’t pursue an explicit and
coherent cluster strategy. Beginning in the 1990s, the management consultancy firm McKinsey
& Co. developed cluster-based concepts for local economic development in Lower Saxony’s
sub-regions. Across the board, McKinsey blueprints were adopted without major modifications
by the state government, which has contributed to a rigid top-down strategy. It includes
organization in a public private partnership (PPP) format, a highly standardized timeline,
sequencing and timeframe as well as the use of business plans. Notwithstanding, there are
notable differences resulting from structural and institutional differences in the sub-regions.
McKinsey was contracted by Volkswagen in 1992 to address severe problems at its
company town of Wolfsburg (Blien and Maier, 2008). Some of the weaknesses identified in
Wolfsburg included the high level of dependence on VW, with employment relations between
OEMs and suppliers 75 per cent lower than at comparable locations such as Stuttgart (Blien and
Maier, 2008, p. 276). VW and the local government founded Wolfsburg AG in 1999 to
implement cluster-building projects including McKinsey’s AutoVision concept. A relevant goal
was to develop and link automotive clusters to other industries such as ICT. The state also
teamed up with the city and region of Hannover to implement a McKinsey cluster-based strategy
in 2002. It established hannoverimpuls as a new economic development agency to pursue a
strategy built on the development of the automotive, IT, life science, optical and manufacturing
technologies into interlinked clusters. Similarly, the state co-funded a McKinsey concept for the
Braunschweig region, pursued by the project Region Braunschweig Gmbh since early 2005.
Since Wolfsburg is one of the eight municipalities that form the Braunschweig region, VW
became increasingly concerned with overlaps and competition between the two cluster initiatives
and promoted the merger of both initiatives into an “Alliance for the Region” which took effect
in January 2013 (see PRBS 2012). The “Alliance for the Region” has been active in the
establishment and support of a variety of state wide and region-specific initiatives essential to the
automotive industry.
In July 2007, Lower Saxony’s innovative drive was fuelled by the creation of ITS
(Intelligent Transport Systems), an organization pursuing the interests of Lower Saxon
businesses, research facilities, associations and public institutions in the development, creation
and distribution of intelligent traffic systems for Germany and Europe. It was founded and
collaboratively run by the project Region Braunschweig Gmbh (now the “Alliance for the
Region”) and the State Telematics Initiative. The technical focus is in the areas of:
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Traffic telematics
 Satellite navigation and safety-critical applications
 Intelligent Transportation
 Innovative Vehicle
 System simulation, validation and certification
In collaboration with other partners such as Volkswagen AG, more than 30 projects have
been initiated and/or funded by more than 25 million euros. Projects undertaken or coordinated
by ITS include, but are not limited to:
Figure 7. ITS (Intelligent Transport Systems) projects
SatNav (GAUSS) (2006)

The SatNav state initiative brings protagonists involved with
the subject of satellite navigation in contact with one another.
The priority lies in the certification of safety-critical
applications (particularly in traffic conditions) and the
development of advanced navigation and location
technologies.

CAR 2 CAR

Originally founded in 2002 by 4 automotive manufacturers as

Communication

a European non-profit organization with the goal of increasing

Consortium

road safety communication. The ITS is now responsible for
the administration and implementation of public relations.

FAMOS Galileo (Future

The project was initiated in 2009 and lasted until 2012 with

Automotive Systems)

goals to increase road safety, reduce environmental load
(CO2) and increase of efficiency (congestion avoidance).

Source: http://www.komsis.de/en/links/state-initiatives/index.html
Another field of action is the Automotive Cluster – the supplier network of the
Metropolitan Region of Hannover Braunschweig Göttingen Wolfsburg – launched in 2011. It
was established through the cooperation of a number of regional governing bodies including
hannoverimpuls GmbH, project Region Braunschweig GmbH and Wolfsburg AG as well as
other partners form the fields of business and research. In addition, the “Alliance for the Region”
is a financial supporter of the Automotive Cluster and is responsible for strategic development.
Thus far, the cluster has contributed to the initiation of cooperative projects and the buildup of
supplier networks in the metropolitan area. An example is the Car2X communication project, in
which 8 companies from the metropolitan region have come together to investigate ways to
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implement the Car2X communication technology in vehicles. Another project in the beginning
stages is the Energy in Manufacturing project.
Lower Saxony has also launched a number of state initiatives that can have a positive
impact on the competitiveness of its automotive industry and of small and medium-sized
enterprises in particular. They include the State Initiative for Mobility (2013) meant to strengthen
Lower Saxony’s position in the field by perpetuating and strengthening mobility networks,
developing mobility strategies as well as initiating and supporting innovative projects. For this
purpose, the state government formed a consortium to implement the initiative some members of
which are ITS Niedersachsen GmbH, Wolfsburg AG, the Lower Saxony Automotive Research
Center as well as a number of other sub-regional growth initiatives. The responsible program
agency is the Innovation Centre Lower Saxony. Regional initiatives are typically established for
a period of about three years and only extended following an evaluation of the Centre for
Innovation. Some of the main topic the initiative is concerned with include: new propulsion
systems, Cooperative Vehicle Systems, Intelligent infrastructures involving traffic management,
Efficient mobility including traffic information services as well as Intermodality and innovations
in logistic.

Figure 8. Other collaborative state initiatives in Lower Saxony
Adaptronics (2008)

The European Center of Adaptive Systems (ECAS) e. V, with the support
of the State of Niedersachsen, systematically bundles the individual
activities in research, development and application in the area of adaptive
systems and serves as an integration platform.

Fuel Cells Niedersachsen

The objective of the Brennstoffzelle Niedersachsen initiative is to network

(2012) - builds on the

the active participants from all the fields relevant for fuel cell technology.

previous “fuel cell and

The aim is to initiate pilot and demonstration projects, introduce

electric mobility” initiative

cooperation between industry and research, and accelerate product
developments.

Nanotechnology in Polymer

The state initiative aims to assist and promote the transfer of know-how

Composites (2008)

and technology about new materials from the scientific community to
specific fields of application.

102

Source: http://www.international.niedersachsen.de/portal/live.php?navigation_id=28550
&article_id=99179

The Ministry of Economics, Labor and Transport also implements tools used to facilitate
network-wide information sharing as well as collaboration among existing networks. They
include the interagency Zukunft Schmieden or Forging the Future initiative (2008-2013), where
the goal is to promote the exchange and cooperation between the networks from the following
fields:
 mobility,
 IT / Communications,
 Climate and energy,
 safety,
 nutrition,
 Health and
 demographic change
A Theme Manager, who is the contact for network managers and network members,
supervises each field of the future. Cooperation is organized in the form of projects.
Furthermore, the Innovation Network Lower Saxony is a communication and co-operation
platform created in 2003 with over 200 members from different areas such as chambers,
municipalities, associations, transfer institutions and universities. Coordinated by the Innovation
Centre Lower Saxony, it also provides consultancy to and assists the regional government when
it comes to technology oriented investment promotion strategy.
Lastly, the Lower Saxony Government, aided by both federal and EU funding offers
various forms of general innovation support for SMEs as well as for science-industry
collaboration:
Figure 9. Lower Saxony Incentives
Lower Saxony Program for

The program provides incentives for R&D projects. In particular, the goal is

Innovation Support

to improve the market position of SMEs and to facilitate their collaboration
with local research institutions. Support is provided in the form of grants
and applications are submitted to the Lower Saxony Development Bank.
The program is funded by national, regional, EU as well as private funds.
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Regional growth projects

The goal of the funding is to support regional cooperation and initiatives
with a view to strengthening the regional economic structure. The funds
cover 75 percent in the region of convergence (former Region of Lüneburg)
and in the rest of the country up to 50 percent.

Training initiative for SMEs
(WOM)

Non-repayable grants for the adaptation of employment practices in small
and medium-sized enterprises to structural change in order to ameliorate job
loss.

Source: Kiese (2008)
Conclusion:
Network based mechanisms are crucial to Germany’s automotive innovation system. However,
the degree of their relevance differs depending on the regional historical background and
characteristics. For example, in comparison to Bavaria and Baden Wurttemberg, Lower Saxony’s
horizontal and vertical business networks as well as cooperative R&D projects are scarcer and
weaker. In response however, the Lower Saxony government plays a more active role in
fostering networking activities. The federal government has also actively partaken in shaping
Germany’s current automotive-related policies. It has encouraged competition for funds between
regionally assembled collaborative cross-sectoral projects aligned with the missions of the
relatively new High-Tech Strategy. Within this context, universities under the purview of Lander
have faced increasing expectations and competitive pressures. There has simultaneously been
both a significant degree of role sharing between the federal government and states as well as
increasing sub-national competition with the regionalization of policy and decentralization of
policy autonomy. Overall, automotive policies in Germany attempt to facilitate networks at the
intersection of old and new technologies, even though their nature and specific characteristics
differ from one region to the next.
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The Spanish Automotive Industry: Reindustrialization and Green Vehicle Initiatives
This final part of the report provides an overview of the development of the Spanish automotive
industry. It is divided into three sections. Section one delineates the key characteristics of the
Spanish automotive sector; section two outlines the important challenges facing the auto sector;
and section three examines the future of the sector considering attempts to reindustrialize and
introduce Green Vehicles initiatives.
Key Characteristics of the Spanish Automotive Sector
Car production began in Spain in 1950, when the automaker SEAT was founded. In less than 30
years, Spain went from a situation in which there was no producer of vehicles to another in
which there are now nine co-existing producers of vehicles: Seat, Fasa-Renault, Citroen,
Chrysler (now Peugeot), Ford, and General Motors, with its subsidiary Opel, Mercedes, Nissan
Motor Iberica, and Volkswagen. Today, Spain is considered a powerful player in the automobile
manufacturing sector. It is the second largest producer of vehicles in Europe (only Germany
produces more vehicles) and Spain is the 8th largest vehicle producer in the world. It is also the
3rd largest EU passenger car and 1st LCV producer. In 2008, 2.5 million vehicles were
manufactured in Spain, and 83 per cent of these were exported. Exports of vehicles, parts, and
pieces accounted for 22 per cent of total Spanish exports. The automotive sector turnover in 2007
was 1,768 million Euros and this represented 4.9 per cent of GDP. Vehicle manufacturers
invested 1,500 million Euros annually and direct and indirect employment of the automobile
sector represents 9 per cent of the total Spanish labor force (Ministry for Science and
Technology, 2009, p.17). However, within the last two years Spain relative standing in the world
has fallen since China has emerged as the leading manufacturer of automobiles. The second
place belongs to Japan, followed by the United States and Germany (Spanish Public
Employment Service, 2012:19). There are 18 OEM plants in Spain and these plants are located
in nine regions: Andalucia, Aragon, Castilla-Leon, Cataluria, Galicia, Madrid, Navarra, Pais
Vasco and Valencia (Ministry for Science and Technology, 2009, p.17).
In spite of the economic crisis of 2008, Spain continues to draw significant levels of
foreign direct investment into the country. The Spanish government's economic reforms are
making FDI more attractive to potential investors. The Spanish automobile industry has attracted
over 2.5 billion Euros of FDI in 2012. Spain's automotive sector has been completely owned by
multinational corporations since 1986 when SEAT, with Fiat's assistance, was sold to
Volkswagen (Chislett, 2013, p.1). And despite the Spanish economic crisis, these multinational
carmakers continue to invest in Spain. Companies such as Renault, General Motors, and
Volkswagen have announced plans to upgrade their plants in Spain and move production from
105

countries such as Belgium and South Korea back into Spain. ANFAC, the Spanish car lobby, has
stated that the industry is on course to invest over 5 billion Euros to expand production facilities
in Spain. Production is set to rise to 2.2 million vehicles this year (Financial Times, 2013).
The automotive sector has been a real driving force of industrial development for Spain
in the second half of the last century because of its ability to involve other industries, including
the service sector. In Spain there also exists a large automotive equipment and component
manufacturing industry, and this industry has impacted the development of a wide range of other
industries such as chemicals, electronics, glass, plastics, steel and textiles. As a result of
technological development there has been a 2 per cent annual decline in employment since the
1990s. Technological change has also led the automotive industry to outsource some of its
processes for component business growth.
In Spain, there are 1,000 component-manufacturing firms and 300 of these firms are
associated with SERNAUTO (Spanish Association of Automotive Equipment and Component
Manufacturers), founded in 1967. The main component manufacturers also have production
plants in Spain, and the sector is the 6th largest in the world in turnover having produced 29.970
Million Euros in 2008 after a peak of 32.873 Million Euros in 2007; 58 per cent of these
components are exported. The component manufacturers display a strong innovation capability
with an average R&D investment of 3 per cent related to turnover. In general, 75 per cent of the
value of a car along with 50 per cent of the R&D spending comes from suppliers. In the auto
component industry employment has been decreasing for several years, and this decrease is due
primarily to an increase in the automation processes to manufacture such components. Over the
past fifteen years, however, this industry has had a very strong rate of growth, with employment
reaching 250,000 jobs. Since 1994, it has grown by 5 per cent annually until 2005 when growth
reached its limit. After the 2008 economic crisis, employment levels fell to 170,000 jobs, but
since 2010 an improvement has been seen and over 10,000 new jobs were created (Spanish
Public Employment Service, 2012).
Spanish automotive suppliers are aware of the many challenges and threats facing the
entire value chain from Tier 1 to Tier 4. But over the past 10 to 15 years, these same suppliers
have demonstrated that they can grow and change their business models going from national to
European and finally to global schemes to achieve their desired goals. These same suppliers have
also managed to turn their technological challenges into opportunities for new business areas,
and in the future they will continue exploring new development opportunities and technological
agreements, especially with other sectors, which will become more and more linked to the
automotive industry in the future. They are especially interested in forging new links with the
utilities, infrastructure, and ITS suppliers (Ministry for Science and Technology, 2009: 19).
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Another way that automotive suppliers overcome their technological challenges is
through the work that is done by SERNAUTO. SERNAUTO is the coordinator of the Spanish
Automotive Technology Platform SERtec, which was created in 2005 and launched in March
2006 (See Appendix A). SERtec is an initiative of five institutions linked to the automotive
sector, and it is comprised of (1) SERNAUTO, (2) CIE AUTOMOTIVE, a manufacturer of
automotive components and sub- assemblies, (3) FITSA, Foundation Technological Institute for
Automotive Safety, (4) TECNALIA AUTOMOCION, the Automotive Sector Unit of Tecnalia
Technology Corporation, and (5) INSIA- UPM, the Institute for Automotive Safety and Research
linked to the Polytechnic University in Madrid. The objective and purpose of SERtec is to
promote R&D cooperation and act as a meeting point for all stakeholders involved in the
development of vehicles. Its Strategic Research Agenda covers all the Spanish RTD priorities of
the automotive sector, which have been included as reference topics in the R&D National Plan.
SERtec is seen as a means of developing and monitoring initiatives among the different agents
involved in the sector's chain of innovation in Spain, in order to create a culture of innovation
and a common course of action. The long-term goal of SERtec is to increase the competitiveness
of automotive sector companies in view of the new challenges they face (Ministry of Science and
Innovation, 2008: 3).
Currently, the Research Agenda is under review and will be updated to include new
technologies and sectors that interact, with the auto sector: ICTs inside the vehicle and
communication of the vehicle with other vehicles, the infrastructure, and, in new electric
vehicles, with electricity networks. For this reason the Technology Platform desires to include in
the future new actors in the mobility sector, and because of this desire, the name of SERtec will
be changed to M2F, Move to Future. This Technology Platform is structured into 5 Working
Groups in order to develop activities and provide orientations and recommendations: (1) Energy
and Environment, (2) Safety, (3) Design and Production, (4) Technologies Mobility and
Infrastructures, and (5) R&D promotion. It is also coordinated with other Spanish and EU
transport TPs.
In general, competitiveness of the entire European automotive industry will only be
assured when all the lower levels (Tier 1 to Tier 4) can become development suppliers of the
former one. To reach the goals set for sustainable mobility, Tier 1 suppliers must develop new
products and systems. But they cannot do this alone: they need all the other levels of the supply
chain to provide them with new components and sub-systems and materials, and the work that all
of them do must be aligned. Thus the following Spanish Green Car priorities have been
identified during meetings, which were held in Spain, and the list of priorities was updated after
2009. The auto manufacturers hope that this list of priorities will contribute to the development
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of green, safe, and smart vehicles that can be manufactured in an affordable and competitive
way. These Green Car priorities are listed below:
Electrification of Vehicles:
•
Power electronics: DC-DC converters, DC-AC inverters, battery chargers,
distribution, wire harness, connectors
•
Components: electric machines, batteries, x-by-wire systems
Safety:
•
Related to alternative propulsion systems and functional safety
•
Linked to new transport concepts and low-weight vehicles
Mobility and Transport:
•
V2X communication systems (V2G for smart charging)
•
New vehicles
New Materials:
•
Weight reduction (UHSS,AI,Mg, composites)
•
Use of recyclable and bio-materials (biopolymers, natural fillers)
Production Technologies:
•
Smart and flexible manufacturing for cost efficiency performance and robustness
(automation, decentralized controls)
•

Efficiency and energy use in manufacturing processes (Ministry for Science and
Technology, 2009: 20).

Thus given the nature of all the changes taking place within the supply chain described
above, it is important to note that today suppliers have acquired much greater relevance and they
are often organized into clusters, which promotes interaction between the plants (vehicle
manufacturers) and the component suppliers. The following is a list of the key automotive
clusters that are found in Spain today:
•
CAAR Automotive Cluster of Aragon
•
CEAGA Cluster of automotive companies in Galicia
•
•
•
•
•
•

ACICAE Automotive Cluster of the Basque Country
AVIA Valencian Community Automotive Cluster
GIRA Automotive Association Forum Cantabria
FACYL Automotive Forum of Castile and Leon
CAAR Automotive Cluster Madrid
MPA Madrid Automotive Platform
108

•
•

CEIN European Business and Innovation Centre of Navarre
AEI Innovative Business Association of the Automotive sector in La Rioja

The Automotive Cluster of Aragon, the Automotive Cluster of the Basque Country, and
the Valencian Community Automotive Cluster are highlighted in order to illustrate how their
aims, objectives, and strategic plans impact the development of these regional clusters.
The Aragon Automotive Cluster (CAAR) is an Innovative Business Consortium (I.B.C.)
whose main objective is to increase the degree of competitiveness among the companies through
the promotion of cooperation, project development and joint ventures. Other objectives include
improving the image and international visibility of its members, and in general, performing all
those activities that contribute to the improvement of results and activity development within the
cluster. The Aragon Automotive Cluster was created on March 26, 2008. Initially, the cluster
comprised fourteen companies and six bodies from Aragon; however, today this non-profit
organization comprises 28 partners.
In 2007, prior to the initial creation of the cluster, over 50 companies from the
automotive sector came together to create the CAAR Strategic Plan. The creation of this Plan
was the result of an exhaustive internal and external analysis and concluded with the definition
of the strategic lines for the I.B.C., along with the programs and projects necessary for the
achievement of these objectives. The proposed strategic objectives were the following: 1) foster
R&D&I in the automotive sector in Aragon, 2) develop the technological and innovation levels
to the same height as that of their competitors in the global market, 3) improve the operational
efficiency of the companies linked to CAAR, 4) foster improvements in the management and
qualification of Human Resources training, dissemination, and sector awareness activities, and 5)
boost the exploitation of new technologies, especially technology for IT.
The Automotive sector in the Basque Country is made up of two vehicle manufacturers
(vans and buses) and a group of 300 companies (suppliers) that are part of the Automotive
Components industry that represents 17 per cent of the Basque Country's GOP and that employs
4.2 per cent of the working population. The creation of the Cluster of Automotive Component
Industries (ACICAE) originated in the need to modernize the sector and improve its
competitiveness, especially for the small and medium-sized companies whose evolution depends
directly upon the evolution of the car industry. The Competitiveness Program of the Basque
Government defined this cluster as a priority cluster, and a working group was created for this
purpose in March 1992. This working group drew up the conclusions and recommendations that
led to the creation of ACICAE in June 1993. ACICAE is situated in the Technology Park of San
Sebastian and was composed of 12 companies and 90 members in 2008.
109

In order to improve the competitiveness of the supplying industries integrated into the
Automotive Cluster of the Basque Country, ACICAE promotes inter-cluster cooperation. For
this purpose the Strategic Plan IMPLIKA 2005-2010 was developed that consisted of the
following key objectives: 1) Increase products added value by intensifying products and
processes innovation, 2) Seek growth in the dimension of companies involved in the chain of
value, 3) Promote the internalization of business activities that can increase the presence of the
Basque components industry in international markets, and 4) Increase companies’ flexibility
between all the agents involved at the different levels of the chain of value so that they can adapt
quickly to change.
In February 1998, ACICAE and the University of Mondragon established a collaboration
agreement for the development of the Automotive University Centre whose primary objectives
focus on carrying out projects with automotive suppliers, as well as serving as a gathering place
for all of the main agents in the sector. In October 1998, ACICAE became the regional
representative of the STA (Automotive Engineers Association) in the Basque Country and this
association maintains collaboration agreements with SERNAUTO.
More recent developments have included the creation of the Automotive Intelligence
Centre (AIC). It was created in 2009 by the Bizkaia Local Government, the Amorebieta-Etxano
Town Council, and the Emua Town Council. The AIC has the following key objectives: 1)
encourage sector-based knowledge, 2) increase basic and applied research related to the sector;
3) boost automotive training at all professional levels, 4) encourage the endogenous creation of
new business projects with high value added in the sector, and 5) attract innovating projects.
The Valencian Automotive Cluster, AVIA, was created in 2003 in response to changing
business situations both in the world economy and in the automotive industry. Companies with
different profiles joined forces in order to face new business and economic challenges together.
From its very beginning, the aim of AVIA was to strengthen and develop the industrial network
of the automotive industry in the region of Valencia. The main purpose of AVIA is to establish
shared working practices, which will enable the Valencian automotive companies to face a more
global and competitive market. Currently, AVIA is comprised of 58 companies with a turnover
of 1,350 million Euros, and the cluster represents 87 per cent of the total turnover of the sector.
The cluster employs over 15,000 people, which represents more than 75 per cent of the total
employment of the automotive sector in the region of Valencia.
AVIA is currently pursuing the following objectives in order to further develop the auto
cluster in Valencia: 1) contribute to the improvement, effectiveness, and efficiency of the Ford
factory, the main customer of AVIA, by maintaining and/or improving its current production
levels, 2) avoid relocations which lead to restructuring in those automotive companies located in
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the Valencian region, 3) Promote and achieve the diversification of the current Valencian
companies towards other sectors such as aeronautics, railway, and renewable energies, and (4)
Contribute to an increase in the value-added activities and decision-making powers in those
multi-national companies established in Valencia.
In 2009, the Valencian Automotive Cluster in collaboration with the automotive clusters
of Cantabria, Castilla y Leon, Galicia, and Pais Vasco created a regional cluster of automotive
companies called ACREA. ACREA's principal aim is to serve as the only representative voice
for the national and European institutions, as well as being the only entity that coordinates active
policies in the automotive sector for the regional cluster (AVIA, Cluster de Automoción de la
Comunitat Valenciana).
At the present time, both automotive assembly plants, and component plants, as well as
the clusters, are in a state of recovery after the 2008 economic crisis. Between the years 2008 to
2010 declines have been experienced in vehicle production. The August 2010 economic data
shows a decrease in the number of registrations because of the government's decision to remove
subsidies. Consumers also made a decision to postpone the purchase of a new vehicle. However,
this trend varied throughout the first quarter of 2011 due to the impetus given to the marketing of
vehicles (Spanish Public Employment Service, 2012, p. 22).
The Challenges Facing the Sector
Even though the Spanish automotive sector is considered to be a strategic sector of the economy
because of its impact on employment and exports, the sector is currently facing some serious
challenges. It is dealing with problems of falling demand, global excess capacity, and the
inability of business to access credit. The Spanish government has been "betting for years on this
sector." And in order to help this sector thrive it has developed the Comprehensive Plan
Automotive (PIA). Using this set of policies the Spanish government hopes to stimulate the
economy and create more employment.
The PIA, which was adopted in February 2009, consists of the Competitiveness Plan,
worth 800 million Euros, and the Plan VIVE (Innovation Vehicle-Ecological Vehicle Program),
worth 1,200 million Euros. The VIVE Plan has involved a grant of 2,000 Euros per vehicle to
anyone who will scrap their old vehicle and purchase a new vehicle. Moreover, the PIA also
consists of a number of short, medium, and long-term measures aimed at preserving the Spanish
automotive industry so that it will become more competitive. These measures have promoted
actions aimed at stimulating demand, improving logistics, the handling of labor relations,
improving research, development and innovation (RDI), and the formation and deep
commitment on the part of the Spanish government to the development of electric vehicles. The
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government has invested more than 4,000 million Euros to enable the industrial maintenance,
sustainability, and employment of this sector in the medium term (Spanish Public Employment
Service, 2012, p.27).
In tandem with the European Union's desire to develop its new industrial policy, the
Spanish government has developed what it refers to as its Integrated Industrial Policy 2020 (PIN
2020). On December 2, 2009, the President of the Government presented to the Congress of
Deputies (Congreso de Diputados) the Sustainable Economy Strategy. The President defined this
Strategy as a global plan of reforms to sustain economic recovery, renew production standards
and increase competitiveness. This Strategy included a series of reforms contained in the
Sustainable Economy Act, which affected all relevant areas related to renovating the model of
production.
The industrial sector is one of the main areas where the change in the Spanish production
model will take place given the fact that it reflects some of the features the new economic model
aims for: innovation, internationalization, increased productivity, environmental consciousness,
and good quality jobs. In order to modify the industrial model, the Sustainable Economy
Strategy recommended the need to create a new industrial policy. The development of the
Integral Plan of Industrial Policy 2020 (PIN 2020) (Plan Integral de Politica Industrial 2020) will
act as a framework for long-term (10 years) government initiatives aimed at increasing the share
of industry in the GDP, adapting industrial policy to the new challenges and opportunities of the
changing economic environment, and ensuring industry's contribution to a sustainable recovery
of both growth and employment. The Plan's long-term timeframe is aligned with the long
maturity periods of industrial activity: infrastructures, education, and R&D investments.
Therefore, the goal is that over the next ten years Spanish industrial policy should combine a
"horizontal orientation, seeking higher competitiveness of the Spanish industrial companies, with
sector focused actions... based on their growth potential, as well as on the need for the
modernization and redefinition of their mature industries" (Ministry of Industry, Tourism, and
Commerce, 2009: 2).
This policy was approved in late 2010, and it forecasts an economic impact of nearly
4,000 million Euros on the automobile sector in the time period between 2011 and 2015. It
reaffirms the belief on the part of the Spanish government that the automotive industry is
"strategic" for Spanish industry overall because of its weight in industrial activity as well as its
backward effects and orientation towards foreign markets. The PIN 2020 is aligned with the
guidelines established by the European Industrial Policy (Spanish Public Employment Service,
2012, p. 27). PIN 2020 has 124 concrete measures in 26 areas grouped in 5 priority policy lines.
Ten different Ministries will act to develop the Action Plan 2011-2015, and this will have an
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estimated direct economic impact of around 83 Billion Euros. Concrete actions are formulated in
a five-year timeframe in order to have the most realistic budgetary and economic projections
possible. The following are the 5 major priority policy lines:
1. Improve industry's competitiveness
Budget: 31.3 billion Euros
Measures:
• Greater liberalization of the electric and gas sectors
• Strategy for energy-saving and energy efficiency
• Reindustrialization programs and Promoting Competitiveness,
2. Improve innovation R&D
Budget: 7.8 billion Euros
Measures:
• Financial support, support for the transition of researchers to business
• Training and technological investment, through both national and international programs
• Measures taken to protect intellectual and industrial property
3. Improve SME growth and dynamism
Budget: 31.5 billion Euros
Measures:
• Business growth plan, aimed at increasing the average size of our SMEs
• Financial support through ICO credit lines and equity loans issued by ENISA, as well as
CERSA entrepreneur guarantees plan
• Likewise, the Labour and Immigration Ministry, through the capitalization of the
unemployment benefits, encourages self-employment and the incorporation to cooperatives
and worker-owned businesses
4. Facilitate companies orientation towards international markets
Budget: 2.8 billion Euros
Measures:
• FIEM, FlEX and FONPYME internationalization funds
• ICEX grants
• Market development plans
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5. Strengthen strategic sectors
Budget: 9.4 billion Euros
Measures:
• Automotive sector, Strategy for Electric Vehicles
• Environmental protection driven industry, National Plan for the Environment, 20082015
• Renewable energy and energy efficiency, PANER, National Plan for Energy Renewables
2011-2020; Strategy for Energy Efficiency (E4) 2004-2012 (Ministry of Industry, Tourism
and Commerce, 2009:5).
The PIN 2020 includes specific measures for the auto sector with regard to vehicle
assembly and manufacturing, as well as automobile component and equipment manufacturing.
Among the key initiatives is the Project for the Promotion of Competitiveness and Strategic
Sectors. A great deal of this project is devoted specifically to the field of automobiles, paying
particular attention to technological improvement of the automotive industry. The PIN 2020
seeks to position the Spanish automotive industry as one of the top automotive industries in the
world, and it plans to do this by investing for the future in the most competitive market segments
such as hybrid, electric, and reduce emission vehicles.
The Project for the Promotion of Competitiveness has injected more than 800 million
Euros which has been leveraged to mobilize an investment totaling more than 3,000 million
Euros through 156 plans, both related to vehicle assembly and manufacturing and also
components. This money has also been used for the modernization of products and processes,
including the development of six new models and a new family of engines in the Spanish plants.
This Competitiveness Plan has also made it possible for work to begin on the development of
electric and hybrid vehicles in at least ten companies. The aim is to reduce the dependence on
foreign energy and to convert the Spanish automotive industry into a world leader in the
manufacturing of electric and hybrid vehicles (Spanish Public Employment Service, 2012:27).
The Future of the Sector: Reindustrialization and the Green Vehicle Initiatives
The EC's CARS 2020 Action Plan was the first deliverable of the New European Industrial
Policy, and the four pillars of that policy are to be implemented by the Commission, the member
states, and the regional authorities. Given the Spanish government's commitment to the
development of electric cars, it is not surprising to see that they have opted to reindustrialize
their country through the development of the so-called Green Vehicle Initiatives. Since 2003,
Spain's policies to promote HEVs, PHEVs and BEVs have been developed within the framework
of its national commitments to meet international goals. The Spanish Strategy for Energy
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Savings and Efficiency 2004-2012 (or E4 as it is more often called) included the promotion of
alternative fuels and vehicle technologies: LPG, natural gas, HEV, PHEV, BEV, hydrogen and
fuel cells.
In April 2010, Spain's national government also presented the "Integral Plan for the
Promotion of Electric Vehicles," which includes an "Integrated Strategy for EVs2010-2014"
promotion in Spain that established a target of having one million H&EVs on the road by the end
of 2014. The Institute of Energy Diversification and Saving (IDEA) operates under the General
Secretariat for Energy of the Ministry of Industry, Tourism and Commerce. Table 1 illustrates
the HEV and EV incentives that are provided by the IDEA and the Spanish regional
governments.
Table 1: HEV and EV incentives provided by the IDEA and Spanish regional
governments
Vehicle Types

Hybrid and Electric Vehicle Incentives

(both private and industrial)

(applicable to both public and private sectors)

Motorbikes

Maximum of 750 Euros for motorbikes above
4kw

Passenger Vehicles (M1), Commercial vehicles (N1),

Up to 15 per cent of market price, with a maximum

and Quadricycles (L7e)

of 7,000 Euros

Hybrid

Up to a maximum of 2,300 Euros for HEVs with
voluntary pure electric tractionand C02 emissions
below 110 gC02 km in 2011,and a maximum of 2,000
Euros for HEVs without
voluntary pure electric traction

PHEV and BEV

Up to a maximum of 7,000 Euros, with a minimum
electric range of 20 km (12) miles
for PHEVs

Buses and trucks

Up to 15 per cent of market prices, with a
maximum of 50,000 Euros

Source: www.ieahev.org/by-country/spain-policy-and-legislation/?print=y
The first E4 strategic effort involved sets of agreements between the national
government's Institute for Diversification and Saving of Energy (IDEA) and Spanish regional
administrative governments to support actions that improve energy efficiency in various sectors.
The E4 efforts are designed to support the acquisition of alternative vehicles based on fuel type
and vehicle type. Incentives are offered to public and private transport fleets, companies, and
individual citizens, and are available also for financial arrangements including leasing and
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renting. The results of this fleet renewal program through to the year 2010 were that almost
10,000 vehicles, or 85 per cent of the renewal fleet, consisted of H&EVs. The E4 strategy
framework also includes incentives for vehicle leasing and rental companies and other vehicle
fleets to acquire HEVs, PHEVs, and BEVs. Between 2008 and 2010, a total of 899 hybrid
vehicles and 42 BEVs were renewed through this program. Finally, the Integrated Strategy sets
the goal of putting 250,000 electric vehicles (BEVs and PHEVs) on Spain's roads, and these
could be recharged at 343,510 charging points throughout Spain.
Within the commitment of the Spanish government to promote electric vehicles, the
MOVELE program (Electric Mobility Pilot Project) merits special mention. The MOVELE
program was an electromobility pilot project that ran from 2009 to 2010. It was funded by the
Institute for Energy Diversification and Saving (IDEA) who in turn reported to the Ministry of
Industry, Tourism, and Trade through the General Secretariat for Energy. This program was also
defined in the framework of the Action Plan for Energy Efficiency and Savings (2008-2011).The
purpose of the project was to demonstrate the technical and economical feasibility of EVs, as
well as to promote public and private collaboration in this field, along with the deployment of its
associated infrastructure. The goal of the project was to introduce 2,000 EVs into urban
environments while also building at least 500 recharging spots so that these vehicles could be
recharged. The program had a budget of 10 million Euros with 8 million Euros being used for
acquisition and use of EVs, while another 2 million Euros were used for recharging public
infrastructure and project management (Ministry of Industry, Tourism and Trade, 2010, p. 4).
Following the successful launching of the MOVELLE Project by IDEA and the Ministry
of Industry, Tourism and Trade, a number of other government projects were also created. On
December 18, 2009,the Minister of Industry, Tourism and Trade, along with industrial
representatives from all sectors involved, signed a MOU (Memorandum of Understanding) and
agreed to define a strategy, a work program, and an action plan to boost EVs in Spain.
On April 6, 2010, another meeting on the national strategy for electric vehicles was held.
The objective of this meeting was to find a way to produce 250,000 EVs and PHEVs, and
750,000 HEVs so that a total of one million cars would be produced by 2014. In retrospect, this
was an important meeting because this was the meeting that developed the comprehensive
approach called Strategy 2010-2014 that had four axes, which would be structured in programs
that would also be detailed in the action plans that followed. These action plans would consist of
the following key points: 1) demand promotion, 2) production of vehicles and RTD and
Innovation, and (3) deployment of charging infrastructure and management of electricity
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demand. The Action Plan 2010-2012 included 15 measures to reach 70,000 EVs in 2012 alone
(Ministry of Industry, Tourism, and Commerce, 2010).
The Ministry of Industry also passed a package of incentives as part of the Integral Plan
to Promote Electric Vehicles in Spain 2010-2014. While a more detailed account of these
measures is given later in this discussion, highlights of these measures include subsidies of up to
25 per cent of the sales price to compensate for the difference with conventional vehicles, as well
as subsidies for the installation of charging points (Repsol, 2013). Largely due to the work that
was done at these meetings in Spain today there are now three critical areas of the automotive
sector where RDI is being conducted: 1) security, 2) energy efficiency and sustainability, and 3)
efficient propulsion. And as has been previously mentioned, one of the most promising
developments on the horizon of vehicle manufacturing is the trend towards the production of
electric powered cars. There are numerous advantages to driving an electric car over one
powered by gasoline, petrol or diesel: an electric car makes no noise, it does not pollute the air,
and in the long-term it is cheaper. Expressed in money terms, it is six times cheaper to operate an
electric car than a car powered by gasoline.
In addition to this, however, the development of vehicles powered by electricity is a
major industrial, energy, and environmental opportunity for Spain and for Europe. The Spanish
government thinks that these vehicles must be part of a sustainable future for the automotive
industry. The development of these cars will also reduce C02 emissions. While the major
emphasis by the government is on developing electric cars in the long-term, it also encourages
the development of hybrid vehicles because it considers this type of development to also be a
good opportunity to stimulate its domestic industry (Spanish Public Employment Service,
2012:25).
Hybrid cars are already being produced in Spain, and they combine an internal
combustion engine with an electric motor; however, the production of such cars is being viewed
as a process of transition to purely electric cars in the longer term. A good example of this is the
case of C-Max, which will be manufactured by Ford in Valencia. While these types of hybrid
cars have a larger share of the market today, the electric car is still being touted in Europe as the
car of the future. More grants and subsidies are being given over to the development of this
technology in Spain than are being spent on the development of hybrid vehicles (Spanish Public
Employment Service, 2012:26).
According to Repsol, one of the largest integrated energy companies in Spain, the most
solid studies estimate that within a decade 100 per cent electric vehicles will form between 2 to 5
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per cent of sales in Spain. If plug-in hybrid technology vehicles are included in this estimate,
these figures may approach 10 per cent. However, there are a number of challenges which must
first be solved before the general public will want to purchase electric vehicles to reflect the
numbers just cited above.

The Battery Charging Challenge
One of the critical issue facing automakers that are developing electric cars is the battery
charging challenge. This is the case because electric car development requires the development
of a specific supply network. Each electric vehicle needs at least one charging point, or charging
station, in the garage and in posts on the street. It also requires that companies and service
stations can guarantee that the vehicles can be kept on the road. According to IDEA information,
in Spain there are already 472 charging points in service, and 421 are single phase (slow
charging) while 51are three-phase (semi-fast charging). This nomenclature reflects the fact that
there are currently three charging types: slow, in single phase AC (domestic) which charges the
batteries in 6 to 8 hours; semi-fast charging in three phases AC which charges the batteries in 1.5
to 3 hours; and fast charging in DC which charges the batteries in 15 to 30 minutes. Most
charging will be slow, occurring at night in the privacy of the vehicle owner's garage, while
public charging will be semi-fast, or fast, and occur at one of the public charging points on the
street. The EU is also working on another question that needs to be resolved: standardizing the
plug-in system so that drivers can refuel anywhere. Currently, there are several different
manufacturer standards coexisting on the market and each make of cars is only compatible with
one of them.
Energy companies are seeking solutions to this problem as well. Repsol, in collaboration
with the Ente Vasco de Ia Energia has joined this effort by creating a company called IBIL. This
company is developing a charging network for the whole of the Basque Country in order to
guarantee electric vehicle mobility throughout this territory. In the short-term the goal for IBIL
company was to end 2011 with 125 charging stations in Euskad both public and private. That
goal was achieved, and today there are now more than 80 other charging stations either operating
or under construction. In the medium term the goal is to have this network quickly grow so that
within Euskad there are between 7,000 to 13,000 charging stations by 2020. Furthermore, IBIL
guarantees that the electricity the vehicles are charged with is 100 per cent renewable. As Inigo
Palacio, the Deputy Manager of Repsol's Energy Ventures stated: "This is vital if we want
electric mobility to play a part in reducing our carbon footprint." (Repsol, 2013).
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In July 2012, IBIL signed agreements with two of the major electric vehicle
manufacturers: the Renault-Nissan Alliance, and Peugeot to guarantee the installation of
charging stations in the homes of customers of both brands. These agreements also signal the
creation-of a car- sharing system that will allow the shared use of electric cars on an hourly
rental basis. IBIL has already purchased the first units of the Peugeot model to start its service in
the three Basque capitals.
While sharing an electric vehicle remains an option, as has been previously stated the
Spanish government has also introduced incentive programs for the purchase of electric vehicles.
These incentive programs provide subsidies of up to 6,000 Euros per purchase. Alfredo Perez
Rubalcaba, Vice President of the Council of Ministers, said that the Spanish government's
intention with this incentive program is "to stimulate demand for this type of transport, save
energy, and utilize sustainable mobility." To this end, the Spanish government has allocated a
budget of 72 million Euros to subsidize up to 25 per cent of the price, before taxes, of any type of
electric vehicle up to a maximum of 6,000 Euros per car, including batteries. Further incentives
will also be made available for up to 25 per cent of the total purchase price of other vehicles such
as buses, coaches, or vans to a maximum of 15,000 Euros, depending upon the type and size of
the vehicle. Moreover, the tariffs that are proposed for recharging these vehicles are designed to
encourage nighttime charging by offering more attractive rates during the off-peak hours of one
o'clock to seven o'clock in the morning.

Conclusion
While Spain may well be considered a peripheral economy in a larger continental region similar
to Mexico in North America, the preceding survey makes it clear that Spain is following a very
different route with respect to its automotive innovation policy. Partly because of the availability
of European wide programs to support its innovation strategy, and partly due to the fact that the
Spanish industry is vulnerable to lower cost competitors in more peripheral regions of Eastern
Europe and beyond, the national and local governments are shifting their focus to a more
research intensive and cluster-based approach that is much closer in nature to that of Germany
than it is to Mexico’s. This provides further confirmation for the central conclusion of this report
that despite seeming differences between liberal and coordinated market economies, there is a
growing convergence towards a more networked, cluster-based and research intensive approach
to manufacturing innovation policy. The lessons for Canada should be readily apparent.
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CONCLUSION
In conclusion, the research findings presented in this report shed new light on the automotive
policies of some of Canada’s leading competitors. The automotive policies discussed above are a
response by some of Canada’s leading competitors to the increasing internationalization and
agglomeration of economic activities, as well as the emergence and diffusion of radical new
enabling technologies, which are driving an industrial revolution in automotive manufacturing.
Within this context, many of the policies being implemented are driven by a recognition that the
internal innovation capacities of automotive firms need to be complemented by strategic R&D
alliances or new forms of inter-sectoral and interdisciplinary co-operation between public and
private research institutions. Given the unique historical institutional and economic trajectories
of each of the countries surveyed, there are a certain number of shared, as well as distinct
challenges that they are faced in their respective approaches to modernizing the automotive
industry. Germany, Spain and the US are each engaging in systematic efforts to enhance
coordination and create more innovation-based manufacturing platforms in new and emerging
technologies across a wide range of subsectors that are critical for automotive production. The
complex and networked character of the approach being adopted in their recent public policies
and evolving forms of firm organization also reflect emergent and hybrid institutional
arrangements. Mexico has taken a more trade-focused approach that seeks to capitalize on its
lower labor costs and export platforms, but has also begun to establish a number of publicprivate partnerships that build on regional assets and are focused on upgrading the qualifications
of its labour force and the technical skills of domestic firms in its attempt to boost industry
competitiveness. The critical lesson to be drawn from this study for governments, firms and
industry associations in Canada is that our chief competitors are fully engaged in a far reaching
effort to rethink and reengineer the underlying technologies and production processes that
support their domestic automotive industries. Failure to keep pace with this ongoing transition
could jeopardize the future competitiveness of the Canadian industry.
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