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Abstract

When does industrial policy succeed and fail in advanced economies? Most
approaches to these questions concentrate on policy design and state power.
Instead, we draw attention to the historical legacies, industrial structures, and insti-
tutional arrangements that shape industrial policy outcomes. We use insights from
historical institutionalism and international business to develop a relational argu-
ment based on two first-order conditions: a critical mass of firms with sufficient ca-
pabilities to leverage the resources resulting from industrial policy, and the
alignment between industrial policy goals and national institutional systems.
Industrial policy could succeed, given the important second-order conditions that
many have examined, when one of these conditions is present and public interven-
tion produces the other. But industrial policy is certain to fail when both conditions
are absent. Using a most different systems design, we assess our framework
through short case-studies of industrial policy success and failure in Europe in the
past 6 decades.

Key words: industrial policy; institutions; economic policy; growth; Europe; high-tech.

JEL classification: 025 Industrial policy, 038 Government policy, 043 Institutions and growth

1. Introduction

In a shifting global order defined by economic and geopolitical competition, an accelerating
climate crisis, and the rise of new general-purpose technologies, industrial policy—measures
coordinated by governments to create or strengthen competitive advantage in new or exist-
ing industries deemed strategic—has made a return. Since 2021 alone, the USA and the EU
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have set aside almost $800 billion each to support their semiconductor industries and stim-
ulate the green transition (Council of the European Union 2020; US Congress S1260 2021;
Aghion 2023). Further, at the time of writing, the EU has made plans to free up significant
sums in the member states and in the centre to revitalize its defence infrastructure, also with
important ramifications for Europe’s manufacturing base. This return of industrial policy
has attracted considerable scholarly attention (Bulfone 2023; Juhdsz et al., 2023), advocat-
ing state intervention, exploring how political tensions translate into policymaking, or eval-
uating the design of specific policies. Yet, despite all this political and intellectual effort,
little attention has gone to the conditions for policy success—defined here as the generation
of durable competitive advantages in goods and services that justify the investment in-
curred. Given the important sums and increasing attention dedicated to industrial policy,
the ability to distinguish initiatives that are likely to lead to costly mistakes from those that
can set the basis for future prosperity is increasingly urgent.

In this article, we offer elements of such an evaluation framework. We argue that indus-
trial policy success is possible if one of two broad first-order conditions is present: local
firms with strong dynamic capabilities that can engage the industrial policies, or an align-
ment between the policies and existing institutions that govern the production of and access
to innovation, skills, and capital. When one of the two conditions is present, industrial poli-
cies can fill in the missing element, enabling private firms to generate competitive advan-
tages. However, if both are absent, government intervention is unlikely to create them
simultaneously and industrial policy will almost certainly fail. When both conditions are
present, firms can already rely on supportive policies for transformation without the need
for a fully-fledged industrial strategy.

While we do not deny the importance of factors such as consistent administrative sup-
port or adequate long-term funding, our analysis suggests observers and policymakers first
need to ascertain to what extent these policies mobilize existing first-order institutional and
proto-competitive advantages. In this relational approach to industrial policy, state capacity
matters, therefore, but is circumscribed by other elements in a political economy.

Analyses, and partly, reinterpretations of historical cases of industrial policy in Europe’s
most advanced economies since the 1960s in three technology-intensive industries—energy
(nuclear power), electronics, and motor vehicles—underpin this argument. While broad,
our selection also leaves out other relevant cases, a critique that we address through suc-
cinct, shorter pointed comparisons with other industries such as computers, advanced semi-
conductor equipment, and biotech.

These case studies combine data from a variety of primary and secondary sources into
coherent analytical narratives: interviews, archival research, policy statements, legislation,
company annual reports, news outlets, and published research. In contrast to much of the
existing industrial policy literature, we pay attention to both successes and failures of indus-
trial policy. Successes help us identify sufficient conditions. The analysis of failures, often a
blind spot in industrial policy studies, informs us about necessary conditions (Ragin 1987;
Mahoney 2004). Expressed formally, the organization of our case studies reflects a Most
Different Systems research design (Przeworski and Teune 1970; cf Mill 1874): despite im-
portant differences across many important elements in the cases that could help explain di-
vergent outcomes—such as long-term economic and industrial histories, national
institutions, structure and ideology of governments, market structures, policies, and even
specific post-war time periods—successes invariably reflect our argument that one condition
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was present while industrial policy produced the second. In contrast, the ex ante absence of
both conditions has always led to failure.

We start this paper with a short review of the debate on industrial policy and then de-
velop our approach, before moving on to the case studies that unpack the mechanisms at
the heart of our argument. The last section concludes, discusses the implications of our re-
search, and highlight its limitations.

2. Making sense of industrial policy

State intervention has long been an area of interest to political economists and developmen-
tal scholars. Starting with Gerschenkron (1962), political economists studying Western
Europe (Hall 1986; Katzenstein 1978; Zysman 1983; Katzenstein 1985), saw industrial pol-
icy as an instrument to accelerate industrialization, technological, economic, and social
modernization. However, industrial policy fell out of favour after the neoliberal turn of the
1980s (Majone 1997). Further, institutional changes and political-economic shifts, such as
the liberalization of banking, the ensuing financialization of the economy, and new fiscal
constraints, deprived governments of key industrial policy instruments (Amable et al.,
2019; Lechevalier et al., 2019).

In the aftermath of the Global Financial Crisis, however, political concerns related to
globalization drove a revival of industrial policy (Warwick 2013; Garcia Calvo and Coulter
2022). In the last decade, geopolitical tensions and ongoing debates about strategic auton-
omy (Farrell and Newman 2023; McNamara 2024) have provided additional impetus for
industrial policy. The recent vintage of papers distinguishes between ‘old” industrial policies
aimed at creating national champions within protected national economies and ‘new’ poli-
cies that support the development of globally competitive firms (Bulfone 2023; Coyle
2024). Within this new perspective, three main strands have developed. The first articulates
the (mainly economic) rationales for government intervention—externalities, agglomeration
failures, and public input provision (Juhdsz et al., 2023)—and articulate the need for gov-
ernment intervention to address public interests and needs (Mazzucato 2021; Mazzucato
and Rodrik 2023). Some authors focus on reliance on government facilitation and coordi-
nation rather than sector-specific interventions (Warwick 2013), while others rationalize in-
dustrial policy by responding directly to its critics. Mazzucato (2013), e.g. addresses the
benefits and costs of failure in high-risk investment and Di Tommaso et al. (2017) propose
a methodology to mitigate information asymmetries.

A second strand in recent studies concentrates on implementation: the capacity of the
state to formulate appropriate policy goals for different types of objectives (Aiginger and
Rodrik 2020), the adequacy of policy instruments and funding (Rodrik and Stantcheva
2021), performance evaluation criteria (Lane 2020), and the competencies of civil servants
(Chang 1994; Wade 2016; Haggard 2018). The third and final group is more empirical and
comments primarily on the structure of recent policy initiatives, especially in the context of
US-China tensions (Peters 2023; Han and Lee 2023; Veugelers et al., 2024).

Each of these makes an important contribution to our understanding of industrial policy
but they also face problems. While the first line of argument represents a major normative
departure from mainstream economic orthodoxy, it says practically nothing about the con-
ditions for success of industrial policies. The second (and to some extent third) perspective,
with its focus on executive power (Weiss 1998) and policy design, addresses part of this by

G20z AINr 6Z Uo 1senb Aq 969G | 28/S0IeMW/I8S/SE0 "0 | /I0p/3]|01iB-80UBApP./I8S/ W0 dNo-olWapeoe//:sdny WoJj papeojumoq



4 A. G. Calvo and B. Hancké

framing debates on policy success or failure as a question of state capacity and technical
competence. Again, while these aspects are crucial, these studies sidestep the logically prior
question of how successful industrial policy may depend on the contingent alignment be-
tween technological challenges, state institutions, and business capabilities (Zysman 1994).

This relational view of industrial policy is also at the basis of our argument. We identify
two first-order factors that even the most capable governments are unable to influence di-
rectly, and definitely not in the short run. The first is the existence of firms with actual or
embryonic dynamic capabilities to leverage the goods and services that industrial policy
produces and on which they rely to generate competitive advantages. The second factor
consists of institutions that govern the supply of collective infrastructural goods and serv-
ices necessary for firms (Hall and Soskice 2001). Without considering both the characteris-
tics of existing firms and institutions, even the most competent governments and the most
technically perfect policies are likely to fail.

In capitalist economies, governments have unique capabilities that give them a central
responsibility for coordinating industrial policy (Vogel 2023). But this capacity also faces
limits, since governments share that role with firms, which are ultimately responsible for the
decisions that result in higher-quality or more complex outputs, more efficient processes,
and more effective organizational structures (Porter 1990). Since policy requires both
actors, the capacity of firms to engage with public interventions is critical to industrial pol-
icy success. This capacity depends on the bundles of assets, skills, know-how, and routines
that enable firms to generate competitive advantages (Barney 1991). Dynamic capabilities
are particularly important in this context. These internal organizational routines enable
firm to realign assets and activities to respond to changes in their competitive environment
(Teece et al., 1997; Teece 2007). They include the capacity to make and evaluate strategic
decisions about technological opportunities; to mobilize and allocate resources to generate
and absorb knowledge; to develop alliances and combine teams with different types of ex-
pertise; and to integrate knowledge that resides in different parts of an organization with
knowledge outside the organization (Eisenhardt and Martin 2000; Teece 2014). Firms with
weak dynamic capabilities are unable to grasp the importance of the opportunities that in-
dustrial policies offer, and even when they do, they are unable to leverage them to generate
and capture value. Firms with strong dynamic capabilities, in contrast, can exploit those.

Our second point on the success of industrial policies has its roots in historical institu-
tionalism in political economy (Zysman 1983; Hall 1986; Evans 1995) and echoes the no-
tion of functional fit between domestic institutions and the dominant product market
strategies in a country. The value of government policies for firms and sectors is largely de-
termined by the domestic and international institutions—the explicit and tacit norms that
make an economy internally coherent (North 1990), i.e. the deeper, foundational normative
layers, with regulations and public policies at the top. Institutions are different from policies
in that they have a much broader and stabler, almost regime-like character than policies,
which can change following government turnover. Their foundational nature and medium-
term stability, and the fact that changes often have distributional consequences across the
economy, makes institutions difficult to modify, at least in the short run, because they are
linked to other institutions and because these shifts will be challenged by actors who stand
to lose from the changes.

Institutional frameworks are important in industrial policy for a variety of reasons.
They convey information to firms about the strategic pathways that are supported and
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rewarded by the system and those that are not (Porter 1990; Whitley 1999). Firms respond
to these signals by aligning their strategies with the opportunities and costs derived from in-
stitutionally generated incentives (Zysman 1994; Hall and Soskice 2001). In addition, insti-
tutional systems provide the organizational matrix for the provision of the collective
resources and capabilities that firms need to develop competitive advantages (Fligstein
2001; Ferguson 2013). Those that govern systems for innovation, skill production, and cap-
ital provision are especially relevant. The first refers to the set of public and private research
entities, policies, and incentive programmes that stimulate and support the development
and diffusion of new knowledge (Nelson 1993). Skills institutions range from higher educa-
tion to vocational (re-) training systems and the (usually job- and skill-related) wage-setting
structures that undergird them. The financial system and its basic orientation in providing
patient versus short-term capital to industry are the institutions through which the provi-
sion of capital takes place.

Combined, these three types of institutions constitute a production regime, which usu-
ally follows a coherent, mutually reinforcing and often distinctly national logic (Hall and
Soskice 2001). Industrial and other policies that run counter to those stable institutional
patterns will be handicapped in delivering the strategic signals and the types of resources
and capabilities that firms need. For example, industrial policies that depend on the avail-
ability of specialized skills will be harder to implement in labour markets that concentrate
on the deployment of general, mid-level skills and vice versa. Policy initiatives aimed at radi-
cally new outputs have higher chances of success in countries with world-class public and
private scientific research institutions than in those in which the innovation system is orga-
nized around development and commercialization. Finally, where capital markets are
strongly oriented towards the provision of patient capital, industrial policies that aim at
bridging those gaps are more likely to succeed.

Table 1 synthetizes this discussion into four ideal-typical scenarios. The two cases where
both factors are present or absent—strong (weak) institutional alignment and presence (ab-
sence) of dynamic capabilities—are analytically less interesting for large-scale industrial pol-
icy purposes. In the first setting—strong institutional alignment and firms with sufficient
dynamic capabilities—we do not expect to see ‘grand’ industrial policy designs but rather
public support policies operating in the background, ranging from training and quasi-
public credit provision to fiscal incentives, and export promotion schemes (Garcia Calvo
and Coulter 2022). Industrial policy is, as it were, already embedded in the social and politi-
cal arrangements that govern economy and industry.

In the second configuration—where firms lack (embryonic) dynamic capabilities and

policies go against the dominant institutional framework—industrial policies are unlikely

Table 1. Institutional/industry alignment matrix.

Firms with strong dynamic Firms with weak dynamic
capabilities capabilities
Strong institutional alignment Unobtrusive public support Policies to stimulate
entrepreneurship

Weak institutional alignment Institution-building policies Industrial policy failure
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6 A. G. Calvo and B. Hancké

to produce the two conditions simultaneously. The reason: institution-building and entre-
preneurial support for firms follow two distinct logics—the latter geared towards action in
markets and the former towards intervention outside and beyond markets. In theory, a
combination of market and non-market policies could accommodate the needs of different
sectors or subsectors within an industry, while also serving as the basis for broad-based po-
litical coalitions in favour of successful industrial policy. In practice, however, such a
‘mixed’ approach is very difficult since it requires very high levels of centralized coordina-
tion, an immense effort to reallocate national resources and perhaps impossible compro-
mises between affected actors. While such efforts succeeded in East-Asian catch-up
processes in the past (Johnson 1982; Haggard 1990), not even those countries have been
able to replicate their successes after they joined the club of the advanced capitalist econo-
mies (Garcia Calvo 2021).

The remaining combinations (strong/absent and weak/present) provide the most inter-
esting cases for our analysis. In the first (suitable institutions but no firms, top-right quad-
rant), industrial policy efforts can succeed when they stimulate entrepreneurship. Policy
packages in this instance typically entail innovation policies or public training and skills
efforts, technology transfer involving research institutes and firms, industrial extension
schemes, low-tax zones to attract FDI, or other large funding packages—the types of tools,
in other words, that are usually identified with large-scale industrial policy.

In the second scenario (domestic firms with competitive potential despite a weak institu-
tional context, in the lower left quadrant)—industrial policy success involves building an in-
stitutional infrastructure that supports further development of the sector and attracts
additional investment by existing or new firms. The regime-like character of institutions,
their foundational nature, and the distributional consequences associated with institutional
change, can impede the processes of transformation that industrial policy aims to engender.
We, therefore, expect the processes to be relatively easier in new markets or technologies
that are not (yet) governed by existing institutions: building entirely new institutional
arrangements or repurposing existing institutions without formally changing them can be
easier than finding the consensus necessary to undertake major institutional reform. Where
institutions already exist, change is more likely under any of three conditions: (1) when po-
litical leaders become aware of the strategic importance of the industry (Abbate 2000;
Garcia Calvo et al., 2024); (2) when a major crisis galvanizes support in favour of transfor-
mation from across the political spectrum; or (3) when a powerful minority can leverage ex-
ternal pressures to build domestic political support where it would have been otherwise
politically costly or impossible (Putnam 1988). Each of these scenarios facilitates institu-
tional transformation because they create momentum for institutional change and ease op-
position from vested interests.

Our argument is based on two basic assumptions. First, even though these four scenarios
in our framework are stable, they do not amount to static success. While we define indus-
trial policy success as the creation of durable competitive advantages, durable does not
mean forever: competition and innovation will eventually erode or destroy competitive
advantages. We operate with a time-horizon of two decades, which is the typical lifespan of
long-term investments in physical infrastructures such as broadband (Garcia Calvo 2012).
Second, our argument assumes a basic congruence between the governance structures of the
sectors targeted through industrial policies and domestic institutional endowments
(Kitschelt 1991). In the absence of such congruence, we expect industrial policies to fail
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(Zysman 1977). We highlight the alignment between an industry’s micro-foundations and
institutions in Section 3.1 through a comparison between the success of French nuclear en-
ergy and the failure of the Plan Calcul.

3. Case studies

We now examine our four basic scenarios systematically through case studies (see Table 2).
We start with the two scenarios where we think industrial policy can succeed before moving
on to the cases of failure and supportive rather than steering industrial policy.

3.1 Strong institutional alignment and weak dynamic capabilities: French
nuclear power in the 1970s and 1980s

France is a world-leading producer of nuclear power and nuclear reactors (IAEA, 2020;
World Nuclear Association 2022). The expansion of France’s nuclear fleet began in earnest
with the 1974 Messmer Plan, which aimed to reduce France’s dependence on foreign energy
sources (Hancké 2002: 119). The Plan leveraged three features of the French institutional
system: centralized, hierarchical decision-making, high levels of public involvement in criti-
cal infrastructure sectors, and tightly knit economic and policy elites. As a result, and sur-
prisingly for such an important policy, the Plan was never debated in parliament but
remained in the hands of the executive throughout (Parliament of the Commonwealth of
Australia 2019). The state-owned monopoly, Electricité de France (EDF), was responsible
for its implementation (Hancké 2002: 118). The problem for EDF was uncertainty: techno-
logical, organizational and political. EDF had relatively little experience with cutting-edge
technology, having relied on traditional fossil-fuel sources and a few renewables until then.
It had, therefore, few internal operations and external links with suppliers that could sup-
port the shift into nuclear power, and even though it was insulated from direct political con-
testation in parliament, nuclear power spanned several administrative levels, from the local
to the national, in which opposition could emerge.

EDF addressed these uncertainties by exploiting the degrees of freedom that the elite-
centred French institutional system offered. The strategy relied on a small group of mutually
coopted engineers around a few visionaries. This group had high operational independence,
was politically backed by the Prime Minister, and faced what we would now recognize as a
soft budget constraint to cover problems as they arose. EDF then set out to produce its al-
most proprietary network of dedicated supplier companies for the new energy, by sending
out its engineers as start-up founders—which also reduced EDF’s direct exposure if things
were to go wrong. After this initial start, EDF thus was able to rely on a small number of

Table 2. Institutional/industry alignment matrix: cases.

Firms with strong dynamic capabilities ~ Firms with weak dynamic capabilities

Strong institutional ~ German automotive industry French nuclear energy
alignment (1980s-2000s) (1970s-1980s)
Weak institutional European Electronics UK automotive industry

alignment (1980s-2000s) (1970s-1980s)
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8 A. G. Calvo and B. Hancké

highly capable private sector suppliers with exclusive partnership arrangements (Thatcher
2007). EDF’s leading role in the energy committees of the government standards agency
AFNOR ensured that EDF’s suppliers were often the only ones able to meet the demanding
technical standards, creating a closed, tight community.

The profound uncertainties at the start implied that much could have gone wrong, from
basic technology over supplier network to skills. That they did not is less a consequence of
deep capabilities within EDF: EDF was a public bureaucracy, co-managed with the trade
unions in an increasingly unstable arrangement (Moynot 1982), that had developed rela-
tively little strategic sense on technology and markets (Wievorka and Trinh 1989; Hancké
2002). Instead, the relative success is better understood as resulting from the interaction be-
tween the burgeoning civil nuclear strategy and the institutional features that were mobi-
lized to meet the new needs of the energy company. The centralized hierarchy facilitated the
concentration of R&D efforts on a single type of nuclear reactor, lowering costs. Political
and social opposition to nuclear power, which could have delayed efforts (as happened else-
where in Europe), was neutralized by the elite-led imposition of measures. An exclusive
group of firms with complementary capabilities facilitated coordination, which was essen-
tial to accelerate the research-intensive project and minimize the risk of errors and therefore
potential nuclear accidents. In short, previously existing institutions in the areas of innova-
tion, skills, and capital markets, all part of France’s state-centred post-war economy (Kuisel
1981), supported the administrative and bureaucratic advantages that propelled EDF into
nuclear power.

Similarly, cheap, long-term credit for government-sanctioned projects was provided by
the state-owned commercial banks (Zysman 1983), while publicly owned firms such as
EDF benefited from low borrowing costs for investment because of government guarantees
on debt. These features played a critical role in France’s nuclear strategy: of the estimated
FF400 billion cost of the nuclear program (€125 bn today, not adjusted for inflation), com-
mercial loans accounted for 42 per cent, EDF for 50 per cent, and the state for the remain-
ing 8 per cent (World Nuclear Association 2022).

Thus, every element in the institutional framework, from innovation over organization
to capital, which existed before the Messmer Plan, was mobilized in favour of an acceler-
ated development of nuclear power. The scale of the project, the availability of cheap capi-
tal, and the guarantee of public procurement substantially lowered the costs and
uncertainties of entry, and guaranteed that firms would move up the learning curve quickly,
building competitive advantages for eventual exports. EDF’s managerial competence, its
power over standard setting and its capacity to generate and later coordinate a complex,
tight network of suppliers fed the project and was a success despite its costs. Along the line,
EDF and its suppliers gained significant expertise, which allowed them to expand interna-
tionally in the 1980s and 1990s.

Until very recently, the policies described above would not have been feasible in 21st
century France. In the late 1990s, the cost of nuclear power, both financially and environ-
mentally, forced EDF to reconsider its energy mix. In addition, French commercial banks
are now privately owned, integrated into international financial networks and, therefore,
less likely to support government French industrial policy, while the EU has banned direct
subsidies to industry except in a few exceptional circumstances. In addition, open standards
and procurement systems have made the tight coordination across different firms in the in-
dustry near-impossible. That, in turn, has affected training: French top-level schools still
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When does industrial policy fail and when can it succeed? 9

produce many excellent nuclear engineers, but the more open nature of the industry im-
posed by the rules of the Single European Market has opened the labour market to out-
siders. In short, most of the broad institutional foundations of success in the sector
vanished, and the economic rationale was severely weakened while the political sup-
port shifted.

Things changed rapidly in favour of nuclear power when the 2020 Covid pandemic and
awareness of the climate crisis were followed by deep policy shifts that enabled France to
launch a new nuclear strategy. The Covid crisis prompted the EU to pass a ‘once in a life-
time’ €2 trillion stimulus package to ‘help rebuild Post-Covid Europe’ (European
Commission 2024). In addition, in 2023, the Commission also passed a so-called Block
Exemption Regulation that enabled it to legalize subsidies that help speed up the EU’s green
and digital transition (Commission Regulation 2023/1315). These two major policy shifts
seem to imply embryonic institutional changes that allowed the French government to rena-
tionalize EDF and launch a nuclear investment plan, at an estimated cost of some €50 bil-
lion. Meanwhile, France insisted on including nuclear power in the list of zero-emissions
industries approved for ‘green’ subsidies. This reliance on EU policies and funding to launch
a renewed nuclear plan demonstrates, in an ironic twist, to what extent French voluntarism
is constrained, underlining the importance of pre-existing institutions (and their earlier de-
mise in the Single Market) that are well-suited to developing a particular industry.

The success of French nuclear power is not a variation on the familiar story of a highly
capable French state engaging in advanced industrial policy projects (Cohen 1992). In fact,
during the same period, and for similar motives that we would now associate with ‘strategic
autonomy’, the same technocratic elites were central to the attempt to develop an early-
stage commercial computer industry in France. Yet, instead of success, France witnessed a
dramatic industrial policy failure. The industry never emerged, and the computer company
at the centre of the policy, Bull Computers, never truly left crisis mode (Hancké 2002:
179 ff.).

The Plan Calcul, launched in 1966 and abandoned in the early 1980s, was France’s at-
tempt to match US prowess in computers, and to protect its young domestic industry from
takeovers (Mounier-Kuhn 1995). Over the next 10 years, the Gaullist governments
launched several initiatives in education and training in the new sector, and organized state-
led mergers and acquisitions. Between 1967 and 19735, the French state subsidised the ven-
ture at the rate of (then) 300 million Francs (adjusted for inflation about €316 million in
2020; see Forest 1971: 20), after which subsidies to the newly formed company CII
Honeywell Bull shot up for several years to FF 2 billion annually (inflation-adjusted about
€2.1 bn today). The state also used its public procurement system to favour French firms,
and by the end of the 1970s subsidised many companies in computer peripherals and soft-
ware. To no avail: the sector permanently limped behind the US giants in PCs—-IBM, Apple,
and Intel. In the early 1980s, the Plan Calcul was silently abandoned, and the state retreated
from the sector, leaving a small number of relatively well-performing telecommunication
companies but no viable French or European computer industry.

Why did the policy fail? As Zysman (1977) has persuasively argued, French organiza-
tional culture, built on hierarchy and low trust, impeded performance in an industry that re-
quired frequent and informal exchanges of information between different groups of
employees inside and outside the company. But that organizational bottleneck, important
though it was, existed in other industries as well. The restructuring of the French car
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industry in the late 1980s and early 1990s, e.g. also involved flatter hierarchies and more
experimentation, yet appeared perfectly compatible with the highly centralized low-trust
French organizational model (Freyssenet 1998). The failure of the Plan Calcul seems to
have more to do with the problems that we have flagged. In contrast to nuclear power,
where a top-down French approach worked very well, the Plan Calcul imposed a plan
thought out in Paris by distant elites without any business experience, on a sector that was
undergoing rapid change, and in which a single model of industrial adjustment or even a
single end point was impossible to identify ex ante. In the mid-1970s, three perfectly viable
different approaches to the future of computing existed—large mainframes, which did not
disappear until a decade or more later, IBM’s personal computer, which had only just
emerged as a stand-alone product and was initially seen as a waste of money, and the alter-
native PC-inspired upstart Apple. Production processes were also in flux: semiconductor
manufacturing was relatively new and concentrated in the USA, while many mainframes
were produced in Asia. In short, the early commercial computer sector faced significant en-
demic technological, economic, and organizational uncertainties that almost demanded
decentralized experimentation. This was very hard to reconcile with the centralized French
institutions of industrial policymaking.

Equally important, existing French computer firms were very weak—the reason for in-
dustrial policy in the first place—and remained so. When the single company that survived
the Plan, Bull Computers, which had specialized in mainframes when the industry had reso-
lutely turned towards PCs, was eventually privatized in 1996, it did so after many years of
astronomical subsidies to cover losses. In short, none of our two conditions for a successful
industrial policy were present in the case of the Plan Calcul. The result was failure.

In our next case study, we examine how industrial policy resolved the opposite problem,
where firms are well-placed but institutions for innovation are relatively weak. In the case
of the GSM standard in mobile telephony, the European authorities marshalled the innova-
tive capacities of hardware producers and telephone companies to create a virtuous circle in
which markets and standards reinforced each other, with the effect that the European GSM
standard became, despite the initial fragmentation of the sector, the de facto
global standard.

3.2 Strong dynamic capabilities and weak institutional alignment: European
electronics (1980s-2000s)

In the early 1980s, European firms in telecommunications technology in the UK, France,
and the Nordics were among the world’s most technologically advanced (Sandholtz 1992;
McKelvey et al., 1998; Abbate 2000). Yet, as mobile telephony moved from analogue G1
to digital G2, firms faced soaring R&D costs and growing levels of technical complexity
that required pooling multiple types of expertise (Sandholtz 1992). Problematically, all
firms in the sector faced, in the absence of deep inter-firm coordination, the near certainty
of competing and mutually exclusive standards—and, since many were national phone
companies, they were unable to cooperate easily. This set-up deterred them from fully com-
mitting to the development of any communication technologies based on specific standards,
which, in turn, held up the development of the entire industry across the continent and
globally. Despite its strong starting position, the European mobile telecom industry faced a

dark future because of high R&D costs and technical uncertainty.
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A solution to the conundrum was offered by the European Commission. It involved an
industrial policy strategy that allowed electronics manufacturers based in different
European countries to build on and combine their individual strengths, thus lower the en-
demic uncertainty surrounding standards, and develop a global competitive advantage as a
result. The strategy comprised three key institutional elements: the adoption of a common
standard, the creation of a new standard-setting body, and the launch of cross-country col-
laborative research programs. In 1982, the EU clinched the process by adopting the Global
System for Mobile Communications (GSM), an EU-wide, open, non-proprietary, interoper-
able network compatibility standard (Pelkmans 2001). A common standard eliminated the
prospect of a long and expensive standard war among European firms and vastly reduced
risk and uncertainty for individual companies. In addition, a common standard ensured
that infrastructures and mobile equipment were compatible across the region, enabling in-
ternational roaming. This led to vast economies of scale and rapid, large-scale investment in
mobile infrastructures by national operators. In short, the GSM standard stimulated up-
stream investment in network technology and downstream investment in infrastructure,
changing incentives for business from negative to positive.

The GSM standard also acted as a catalyst for cross-firm and international collaborative
research within the EU. To encourage such cooperation, the European Commission launched
two specialized programs: RACE and ESPRIT. Even though the measurable outcomes of
these programs were limited, they provided a basis for sustained collaboration across EU
firms (D’oultremont 1988; Bach 2000). Finally, the Commission supported the development
of EU-wide competitive advantages by creating a European Telecommunications Standards
Institute (ETSI). The institute was instrumental in ensuring that components and modules
produced by different firms in different countries were interoperable and their specifications
publicly available (Bach 2000). This had two clear benefits: it created a larger, EU-wide
market, enabling firms to capitalize on their investments; and it accelerated service launch,
granting European firms a first-mover advantage.

In sum, the European Commission succeeded in helping European firms pool their spe-
cialized skills and innovation capabilities, stimulated investment by telecommunication
operators, and lowered the uncertainties associated with creating innovation that is new to
the world by adopting a common standard. In doing so, the Commission turned a negative
scenario of a standards war among many competing national operators into a situation
where firms developed joint first-mover advantages against potential Asian and US competi-
tors. By the mid-1990s, Ericsson and Nokia were the world’s largest mobile handset manu-
facturers (McKelvey et al., 1998) and by the early 2000s, the GSM standard had become
the de facto global standard for mobile communications. The launch of Apple’s iPhone in
2007 displaced European hardware producers almost three decades after the introduction
of GSM. Nonetheless, some of these early firms have remained competitive as producers of
network equipment.

It is only fair to acknowledge that the European Commission’s role in the GSM process
may weaken our argument, because its actions are much narrower and the results more
instrumentalized than the regime-like national institutions that we have invoked. However,
the development of ASML, the world’s sole producer of Extreme Ultra Violet (EUV) lithog-
raphy systems (Van Duijn 2024), followed a very similar logic as GSM, but this time more
closely aligned with national institutional regimes. In the early 1980s, EUV lithography was
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a potentially groundbreaking technology to shrink the size while increasing the density of
transistors on a semiconductor, making cutting-edge chips faster and more powerful.
Although the foundational technology existed, the development of an industrial application
required innovation in almost all areas of the lithography machine (Hofman 2022). This
was impossible without pooling multiple types of technical expertise, coordinating the
efforts of thousands of specialized partners, and raising vast amounts of patient capital for
a high risk, high cost, long-term project. Because of the complexity of the product and pro-
cess, ASML’s success has not been replicated anywhere else to date.

As we have hypothesized, ASML did not start from scratch. The company’s close ties to
Philips, then Europe’s largest electronics company, and Philips’ managerial talent, were crit-
ical assets (Chuma and Aoshima 2003). The links between ASML and Philips were so deep
that ASML’s first commercial product was called Philips Automatic Stepper (PAS) 5500 be-
cause it derived from a line of systems initiated by Philips (Hofman 2021).

Public efforts concentrated mainly on supporting the establishment of ASML as an
independent entity, providing a framework for sustained partnerships with organiza-
tions that had essential technical skills and capabilities, and facilitating access to state-
of-the-art research facilities. Specifically, the Dutch government encouraged Philips to
explore EUV, provided initial research funding, sponsored partnerships with Dutch uni-
versities, and brokered the joint venture with ASM, a pioneering Dutch semiconductor
equipment manufacturer, for the establishment of ASML in 1984 (Benschop 2024; Van
Duijn 2024)

Work on EUV lithography industrial applications started in earnest in 1997, led by a
former Philips scientist (Hofman 2022). Between 1998 and 2000, the EU’s Project
EUCLIDES, provided a framework to establish an industrial consortium between ASML,
Carl Zeiss and Oxford Instruments to solve major technical problems with EUV lithogra-
phy (CORDIS 1999). ASML initially also benefited from a partnership with IMEC, an
emerging Belgian research lab with onsite state-of-the-art infrastructures that had been
established with a grant from the Flemish government (Chuma 2006; IMEC 2024).
Similarly, a collaboration with Germany’s Fraunhofer institutes helped establish coopera-
tion with laser producer Trumpf for the development of the light source necessary to make
EUV lithography viable (Trumpf 2020).

ASML’s success was, therefore, built on the combination of embryonic capabilities that
resided in ASML and other organizations located in close geographical proximity on the
one hand, and industrial policy efforts geared towards the development of a suitable gover-
nance framework on the other—exactly as we propose in our framework.

The relevant industrial policy initiatives in this case combined domestic, international,
and EU levels. As in the GSM case, this reflects the nature of the larger electronics industry,
which, from the 1980s onwards, has shifted towards networked, oligopolistic yet geograph-
ically dispersed forms of industrial organization encompassing multiple and interdependent
systems and subsystems (Thun et al. 2025).

After these detailed analyses of industrial policies in industries where one of the two con-
ditions was absent, and where industrial policy was successful by developing those, we now
turn to the scenarios in which both were fully absent or present. We start with the British
car industry, where, as our framework predicts, industrial policy failed because of the lack

of either of our preconditions.
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3.3 Weak institutional alignment and weak dynamic capabilities: the UK's
automotive industry in the 1970s and 1980s

The evolution of the UK car industry between the mid-1960s and the late 1980s demon-
strates how the absence of dynamic capabilities and a supportive institutional framework
produces a stalemate that industrial policy is unable to overcome. In 1968, following four
years of output decline, the Labour government orchestrated a merger of three smaller car
producers (Leyland, Morris, and Austin) into a ‘national champion’ called British Leyland
(BL). From its inception until it faced bankruptcy in 1974, BL was unable to articulate and
deliver a viable business strategy, faced serious organizational problems including manage-
rial incompetence (Pfeifer et al., 2019), high labour costs, outdated and underperforming
equipment, inefficiencies in economies of scale, low utilization capacity, the absence of cen-
tral R&D for models and parts, and fragmentation among its divisions (Ryder 1975). In
short, BL lacked the dynamic capabilities necessary to use its resources to turn
things around.

Faced with the prospect of bankruptcy and unemployment, the Labour government na-
tionalized the company in 1975, with the National Enterprise Board (NEB) as the industrial
policy agency that managed public ownership. However, this plan was implemented in a se-
verely adverse institutional context, especially in industrial relations, which handicapped
any attempts at revitalization. First, BL’s workplaces were organized by many unions who
competed for members through militant wage bidding wars. Since part of BL’s wages were
based on piecework, they required almost constant renegotiation at the plant level. With a
170,000-strong labour force (Ryder 1975) and 70 production plants, this usually led to
complex, lengthy negotiations, rising wages because of internal leapfrogging, and increasing
industrial strife. In 1977 alone, BL lost more than 32 million worker-hours to wildcat
strikes (Schwartz 2008)—almost 24 working days per worker.

In addition, institutional ownership by government played a significant role in the pro-
cess of decline. By offering permanent subsidies to a failing company, the British govern-
ment effectively created a ‘soft budget constraint’ (Kornai et al., 2003)—a perennial bail-
out clause for management—which led to systematic underperformance. Because of the
subsidies, all parties in the company faced perverse incentives: managers were paid regard-
less of performance and strong unions negotiated rising wages that bore little relation to
productivity or profitability. These outcomes, in turn, necessitated a new round of subsidies
to cover the subsequent losses, resulting in a vicious cycle. This soft budget constraint closed
the circle that started with poor performance before the BL merger and nationalization, by
removing competitive pressures from management and producing, in a context of competi-
tive unionism, fast-rising wages. High wages and strikes ultimately led to the collapse of
the company.

In sum, throughout this saga, industrial policy was unable to compensate for both the
gaps in the firm’s abilities and the adversarial institutional framework. Not only was the
company unable to develop a viable business strategy, but institutions, in particular adver-
sarial unions in an industrial relations framework that rewarded wage militancy, exacer-
bated the problem. As expected, industrial policy failed. Between 1975 and 1978, the NEB
and the Labour government presided over the further collapse of the company, leading to
yet another reorganization, this time into a holding company. By 1984, and after more than
15 years of industrial policy to keep the sector alive, BL went bankrupt. When BL was sold
to British Aerospace in 1988 (Pardi 2017), the industrial policy saga had run its course. In
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less than twenty years, and despite an injection of £11 billion in inflation-adjusted public
funding (Schwartz 2008), the company transformed from a pillar of UK exports into a rela-
tively small, foreign-owned company.

This was not an industry-specific story of a declining sector, unsavable even under the
best of circumstances. As the analysis of the German automotive industry below suggests,
firms could move up-market to steer off competition when supported by domestic institu-
tions in labour and capital markets. In other words, when our two first-order conditions
were ex ante met, automakers were able to adjust by relying on the existing framework
without requiring a large-scale industrial policy plan.

3.4 Strong institutional alignment and strong dynamic capabilities: the German
automotive sector from the 1980s to the early 2000s

In the 1980s, the German automotive sector, like elsewhere, faced oil price volatility and in-
creased competition from Japanese manufacturers. But in contrast to its counterparts in
other countries, German firms responded to these shifts in their environment by moving up-
market, away from standard mid-sized cars towards high-quality, semi-customized, mass-
produced motor vehicles and luxury cars. Remarkably, they did so without recourse to a
large-scale public industrial strategy. The key to the transition was a combination of the ca-
pacities of firms to manage supplier networks and supportive domestic institutions that gov-
erned skills and wages, innovation networks, and the provision of patient capital
(Turner 1991).

The German training system conveys deep industry-specific skills and has been remark-
ably flexible in periods of technological upgrading (Streeck 1987; Kern and Schumann
1989)—exactly what was necessary during those years. When adjustment required flexibil-
ity in production processes and diversity in product markets, unions and employers negoti-
ated significant changes in training systems, shifting from numerous narrow job
classifications to a smaller number of broader job profiles. This allowed firms to adapt their
workforce throughout the life of their vehicle models rather than lay off existing and hire
new workers—a very expensive adjustment strategy in an industry with high employment
protection rules. In addition, trade unions negotiated wages, and works councils approved
new working time arrangements and team-based work organization models to fit the
requirements of the turn towards ‘diversified quality production’ (Sorge and Streeck 2018).
Workers in the German car industry thus upgraded their skills alongside the product
upgrades, and the result was a high-skill, high-productivity, high-wage labour market.

Relations between the car manufacturers and specialized suppliers, a crucial part of in-
novation in the auto industry, followed a similar pattern. One of the inadvertent effects of
the proliferation of models during this period was that car makers could no longer shoulder
the financial cost of product development on their own. They, therefore, turned to their sup-
pliers who were induced to upgrade their operations alongside the car manufacturers
(Casper and Hancké 1999) and became part of the core development team (Casper et al.
1999). This restructuring process was underwritten by the German banks, who provided
the necessary patient capital and presided over the process through their role in the com-
pany supervisory boards (Jurgens et al. 2002).

In short, instead of relying on a ‘grand’, sector-specific policy, German automakers
transformed through a combination of internal resources and capabilities, including their
ability to restructure production processes and manage relationships with suppliers, with a
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set of almost invisible and implicit policies. Automakers shifted from standardized mass
production (epitomized by the VW Beetle) to semi-customized high-quality products such
as Mercedes and BMW cars. Even mass market-oriented models such as the VW Golf
appeared in multiple versions to appeal to various market segments (Streeck 1989).
Existing skills and union policies accelerated the companies’ strategic reorientation.
Industrial training systems upgraded rapidly, unions and plant- and company-level works
councils cooperated in the adjustment, and banks provided patient capital.

This negotiated, cooperative setup provided the framework to handle the transition
from vertical integration to modular production, the integration of CEE countries into the
EU, and two competitive macroeconomic shocks (unification and EMU) in the 1990s and
early 2000s. These pressures raised the prospect of relocation to lower-wage countries and
a reconfiguration of the German production model to focus on cost rather than quality.
However, the industry demonstrated significant resilience thanks to the renegotiated institu-
tional framework in labour markets (Krzywdzinski 2014). The Great Financial Crisis of
2008-9 posed a different challenge, as did the Covid-19 pandemic; but in both cases the
German government refrained from engaging in full-on industrial policies and relied instead
on furlough schemes and subsidies to keep things afloat. In other words, the German car
industry’s governance system was not one of externally developed industrial policies but of
an ‘endogenous’ institutional recombination, combining supportive government action and
associational governance.

The German biotech sector in the 1990s and the late 2000s offers an interesting counter-
point to the automotive case that illustrates the limitations of the German system (Casper
2007). In the case of biotech, the educational system provided the skills necessary for the
creation of multiple startups, but the absence of deep capital markets restricted funding for
risky projects. Furthermore, employment protection legislation made workforce adjustment
nearly impossible in a sector with high levels of uncertainty that required a parallel degree
of flexibility. In other words, the micro-foundations of the industry were out of sync with
the capabilities of the German institutional model. Surviving firms were able to thrive only
after the industry had consolidated by specializing in more stable advanced industry seg-
ments aligned with the dominant institutional features of the German economy
(Casper 2007).

4. Conclusion

Today, when governments in advanced economies are committing important resources to
industrial policies, understanding the conditions under which such policies can support the
creation of durable competitive advantages in strategic high-tech sectors is vital. Our frame-
work raises questions about optimistic political voluntarism, demonstrating both the need
for industrial policy and to look beyond policy instruments for a deeper analysis of the in-
dustrial structures and institutional systems in which these policies are implemented. The
upshot: some policies will inevitably fail—those aimed at industries or industry segments
with very few or no incumbents and where set-up costs for new operations are very high
and returns low; where innovation systems follow a different logic than the industry; where
wages and skills are not aligned with the high- or low-productivity models that dominate

specific industry segments; and where capital requirements cannot easily be met by existing
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financial systems. These first-order conditions are critical to industrial policy—both its fail-
ure and its success—in complex capital- and research-intensive industries.

Our paper has argued for a multidisciplinary approach grounded in debates in historical
institutionalism and business strategy. If industrial policies address problems at a particular
point in time and space, then we need to understand that historical context better, both in
its functional and its political-institutional dimensions: the specific formulation of the prob-
lem, the precise range of possible solutions given the strengths and weaknesses of the key
actors, and how those are conditioned—positively and negatively—Dby historical legacies.

This argument has important practical implications for government efforts to increase
European technological capabilities, including those that facilitate the transition to the digi-
tal economy and clean energy. Our paper suggests that, in existing industry segments where
European firms have a very weak position or are virtually absent today such as online plat-
forms or cloud computing, it is unlikely that industrial policy will achieve the high levels of
institutional reform and support for entrepreneurship necessary for European firms to
thrive. Relatively simple semiconductors for durable consumer goods, a market currently
dominated by Taiwanese and Chinese companies, is an example of that: no European
incumbents, extremely high set-up costs for small margins, and an existing institutional
framework that is geared towards higher skills and more sophisticated capital investment.
By contrast, in industries in which European firms already show significant potential, but
where the institutional framework is fragmented and there is not yet an established, domi-
nant player, such as quantum computing or Al applications, Europe could concentrate on
building institutional frameworks that provide firms with the best chances of developing
competitive advantages. This may include producing public goods and other resources and
capabilities such as high-end public training and technical standards that facilitate intra-
European cooperation or infrastructure.

Finally, in stable sectors where European firms are already strong, policy efforts are
more likely to succeed if they focus on existing capabilities to ensure firms can keep up with
technological developments. In some cases, especially when new technologies are radically
changing industrial configurations, as is the case in EVs, such support for adjustment may
require more substantial industrial policy efforts than has been the case so far, e.g. in bat-
tery technology and standards, charging infrastructure, and an upgrade of the power grid to
persuade potential EV customers. Europe potentially has strong companies in this sector
given its history, and the institutional frameworks that support firms have also shown to be
an asset. But the new economic and technological environment may require more active in-
vestment in public goods to help companies in the value chain and their workforce onto a
new track. In short, industrial policy remains important, even in the new world that
is emerging.

In conclusion, we should point out that despite its broad range, our paper has some key
limitations, which may open avenues for further research and reflection. One, it looks back
rather than forward. Many of our cases of success—e.g. French nuclear power and German
automobiles—are today facing significant problems because of new technological or politi-
cal environments. We also prefer to remain agnostic about the potential for success of cur-
rent industrial policy initiatives across the advanced capitalist world, not least because of
the many different rationales, from decarbonization over strategic autonomy to adaptation
to new geo-economic and geo-political realities. The second demarcation of our paper is
that we examine ‘new’ industrial policies, with the stated goal to construct or support newly
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competitive industries. This stands in contrast to ‘old’ industrial policies, from postwar
French planning over MITI in modern Japan to its equivalent in other European and Asian
countries, whose main goals have been economic development to propel the country into
the league of middle- and high-income nations. Finally, we are relatively silent on the deeper
motivations for industrial policy. Recent debates on strategic autonomy suggest that geopo-
litical and geo-economic considerations are never far from advocates’ and policymakers’
minds. Yet addressing these factors fully would require a different paper. Our case study of
nuclear power in France in the 1960s and 1970s (and the shadow case of the failed French
computer industry in the same period) both reflected Gaullist considerations of strategic au-
tonomy—energy independence and reduced technological dependence on the USA. Their
success or failure, however, are not explained by these deep and strong motivations, but by
the fit with competitive strategies and institutional frameworks that we developed here. In
the end, we think, these first-order industry environment and institutional framework
trump motivations and political will. That seems to us the most import lesson from
our paper.
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