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e How is it defined?
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e Rationales
e Changes in Objectives and Rationales

e How are IP implemented and are they effective?

o Instruments

e Summary
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The lecture topic

Why do we need industrial & innovation policies?

‘“Any random collection of six economists is sure to produce at least a
dozen different opinions on the subject [...]” (Geroski, 1989, p. 20)
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The lecture topic

Market failures
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The lecture topic

More innovation (productivity)

Conditions to invest in innovation — including incentives

Returns to innovation expenditures are higher in countries more
distant from the frontier: may gain even more from investing in R&D
(Griffith et al., 2004) — spillovers

= The innovation ‘paradox’: We should expect to see more
investment in innovation activities in lower income regions
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The lecture topic

Governing the direction of innovation

Government interest in the common good
“it 1s possible for government policy to improve social welfare by
influencing the rate and direction of technological change”

(Steinmueller, 2010, p. 1184)

= E.g the Al act
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Inequalities

Making sure all parts of society benefit from innovation/productive
activities

“To pursue economic development and wealth creation, particularly
solving the problems of deprived segments of societies, while keeping
resource consumption and pollution in accordance with Earth’s
biocapacity” (Altenburg and Assmann, 2017)

= Technical change has distributional impacts

= Most innovators come from a small part of society, and tend to
innovate for them (Koning et al., 2021; Dossi, 2024)
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The lecture topic

Future of humanities

“develop institutional and technological solutions that enable us to decouple
economic development and human well-being from resource depletion and
waste production” (Altenburg and Assmann, 2017)

) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near term

8 Future emissions < ™
9 980 '—{ scenarios:

born

Source: (IPCC, 2023) 8/ 74
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The lecture topic

Navigating complexity

Synergies and trade-offs: who decides?

Synergies Trade-offs

Source: Eurostat


https://ec.europa.eu/eurostat/statistics-explained/index.php?title=SDG_cross-cutting_issues_-_interlinkages#Measuring_the_interlinkages_between_the_SDGs:_existing_approaches

What is IP?
[ leJele]
Theory: Definitions

Definitions: traditional

One step back. What is IP?
Differ based on objectives, areas of intervention and instruments used

Economic performance
e “structural” definitions: policies that aim to modify the industry
composition of an economy (usually with vertical policies)
e “narrow’: selective measures that are aimed to have an impact on
specific industries
o “broad”: any measure that is intended to improve economic
performance by shaping the productive structure, (as a whole or
part of it) of an economy
e “horizontal” definitions: policies that aim at improving efficiency
across industries of the economy

Most analysts focus on the first definition and consider IP to be
selective, 1.e., targeted to specific industries (Chang et al., 2013)
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Theory: Definitions

Definitions: extended

Definitions may differ with respect to the sector of intervention

e Interventions targeted at productive sectors of the economy

e Broader measures aimed at modifying the institutional and
innovative conditions of an economy (Cimoli et al., 2009a)

= science, technology, and innovation policies (Cimoli et al., 2009b;
Hughes, 2012)

e Social welfare and security objectives, including more general
public goals (Juhész et al., 2023a), inclusion, sustainability, and
resilience (Kastelli et al., 2023)
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Theory: Definitions
Definitions
Objectives
Dimensions (verti- Economic performance Social welfare
cal/horizontal)
Industry focus  Innovation
system
Structural Narrow Krugman
and Obst-
feld  (1991);
Hasanov and
Cherif (2019)
Chang (1994)
Broad Lee (2013)  Lechevalier Kastelli et al.
UNIDO etal. (2019) (2023)
Horizontal Warwick EU
(2013)

Aiginger and
Sieber (2005)


https://www.unido.org/publications/policy-briefs
https://www.europarl.europa.eu/factsheets/en/sheet/61/general-principles-of-eu-industrial-policy

What is IP?
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Theory: Definitions

Working definition (

o IP is any type of government intervention (horizontal, selective)
o that attempts to improve the business environment (“framework

conditions”)

e and modify the structure of the economic actiwity (production,
consumption, innovation)

o towards sectors, technologies and tasks (beyond manufacturing, ICT,
green tech, type of skills, e.g. identifying technology
opportunities)

e that are expected to offer better prospects for economic growth and
societal welfare (beyond productivity, including regional
unbalances, full employment, green growth)

e than would occur in the absence of such intervention
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Empirical evidence: The extent of industrial policies

Industrial policies: beyond rhetoric

Widely used over the past decade, with an increase in its use over time
—irrespective of how we measure IP
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Empiri The ent of industrial policies

Industrial policies: mnstruments

Prevalence of subsidies and export-related measures, with the most
prominent forms of industrial policy being trade financing, state loans,
financial grants, financial assistance in foreign markets, local sourcing,
loan guarantees and import tariffs (Juhasz et al., 2022)
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Empirical evidence: The extent of industrial policies

Industrial policies: not only a development strategy

A small number of developed countries account for the majority of
industrial policies: wealthier liberal democracies (Juhasz et al., 2022)

New Industrial Policy announcements
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Empiri The extent of industrial policies

Industrial policies: building comparative advantages

Targeted at a select number of sectors, in which comparative
advantage often exists, and often firm-specific (Juhész et al., 2022)

New Industrial Policies by sector
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Empirical evidence: The extent of industrial policies

Industrial policies: beyond rhetoric

How much 1s high spending in IP? — nine OECD countries (Criscuolo
et al., 2023) + China (DiPippo et al., 2022)

e China’s industrial policy spending totals at least 1.73 percent of
GDPin 2019

e OECD countries: on average 1.4% of GDP on industrial policies
through grants and tax expenditures and 1.8% of GDP through
financial instruments

e Strong sectoral approach, with policies supporting the digital and
green transition, as well as jobs and skills, remaining small

e High heterogeneity across OECD countries

e Green industrial policy instruments (e.g., green grants) have
increased in importance in recent years
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Emp ence: The extent of innovation policies

Gross domestic spending on R&D
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Gross domestic spending on R&D (indicator). doi: 10.1787/d8b068b4-en (Accessed on
28 November 2023)
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Empirical e h tent of innovation polic

Government budgetary allocations for R&D
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What is IP?

Formulating TP

Formulating IP: a simple framework

From objectives to instruments

Why? How?
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The bright side of innovation

Social returns to innovation

Social returns to innovation expenditures (R&D) are high (Hall et al.,

2010; Bloom et al., 2013; Jones et al., 2020)

Social Rate | Social Benefit-

Study Industry / Context S Renia Cost Ratio

Source: Jones (2021)

Objectwe: innovation, economic performance, productivity
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The bright side of innovation

Govt funds basic and risky research

Share of Knowledge Stock
Govt funds knowledge produced
by basic and risky research

{% of Taotal)

(including education) (Mazzucato

etal., 2015a)
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Source: Wirkierman et al. (2018)

Objective: Innovation “missions” — competitiveness
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The bright side of innovation

Innovation funding breeds innovation

Office of Scientific Research and
Development (OSRD) Pancl (A): ALl patents

World War II public R&D kicked

off the postwar growth of il
technology clusters in the US ¥ g
Benefited from, but did not )ﬂ_.,_. oo

depend on, postwar federal R&D Panel (B): Non-OSRD patents
Growth in local industrial
employment and firm creation in
related high-tech industries

Log patenis

........

Permanent effects on the direction
of U.S. innovation — electronics L O (PG
and Communications Source: Gross and Sampat (2023)

24 /74



Why?
[e]e]e] lelelele)

The bright side of innovation

Science 1s useful in the public domain
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Objective: Knowledge — Economic growth & and other challenges
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The bright side of innovation

Building industries (structural change)

- « The role of manufacturing
Forging ahead [Ciarli and B Malo, 2014}

Industrial Production
% change June 2007 - June 2013

Source: Ross, 2013

Objective: Economic growth, productivity, employment
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http://www.china.org.cn/opinion/2013-08/27/content_29838533_2.htm

Real Annual Average Growth Rates of Manufacturing Output (O) and

Manufacturing Output Per Employee (O/e)
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The bright side of innovation

The Asiatic model: state and ‘institutions’ (

e Pick sectors and firms
e Reciprocity: firm performance (output, export, R&D)

e Wage and labour discipline, accompanied by subsidies and
capital investment

o Cost advantage & productivity

= The right “wrong” prices
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The bright side of innovation

The Asiatic model: national ownership (

All countries continued to “buy” large quantities of foreign
technology, and every country had to invest in some adaptive
engineering in order to make foreign technology work

China, India, Korea, and Taiwan began to invest heavily in their own
proprietary national skills

Migration (returnees)

MNC supply chains: Original Equipment Manufacturing



The dark side of innovation

Public R&D also defines the direction of future
technological developments
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Source: (Moretti et al., 2019)

Objective: innovation, security
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Objectives

Objectives

So, what are the main objectives of industrial and innovation policies?

Consider also the definitions of industrial policy



Objectives

Categorisation of objectives

Economic objectives: competitiveness; innovation; economic
growth; and employment.

Societal challenge: inequality and inclusiveness; climate change
and environmental sustainability; digitalisation, artificial intelligence,
and other emerging technologies; demographic transition, youth
bulge, and ageing population; intergenerational challenges (e.g.,
demography, climate, wealth inequality, inclusiveness).

Strategic objectives: resilience; strategic autonomy; long term
planning (foresight).



Objectives

Evolving objectives

Economic — challenges — strategic
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Objectives: A view from international or

International organisations: examples

Source: (Ciarli et al., 2024)

Objectives Economic Social challenges Strategic |
OECD Innovation; productivity; | smoothing transition costs; Strategic
(Criscuclo et | economic growth; fostering economic activity and | autonomy;
al., 2023, competitiveness employment in disadvantaged Resilience
2022) areas; SDGs; inclusion of firms
and workers

World Bank Competitiveness; green Green industrial restructuring
(Hallegatte et | jobs
al., 2013)
IMF (Cherif et | Diversification; new
al., 2022) industrial capabilities
UNIDO? Guiding business Climate change; energy

expectations about future |transition

growth areas, and

catalysing activity
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Objec A view from country reports

STT policies becoming sustainable

Environmental sustainability is a

shared goal across STI strategies,

but its meaning differs between

countries. The specific priority T

targets for the green transition and

the proposed technologies to build
green transitions differ

Most countries’ national STI

strategies identify digitalization as
an important tool for achieving ™ g
other socio-economic goals. i) o

Inclusivity explicitly reflects
country-specific circumstances and
social priorities



Objecti

s: A view from country reports

Countries IP: examples

| Objectives Economic Social challenges Strategic
"UsA i Infrastructures; Environmental Strategic autonomy;
Competitiveness; sustainability (energy national security (defence);
Manufacturing; Employment; innovation); health care; emerging/critical
equity; regional disparities | technologies
-EU Competitiveness; (green) Jobs; Climate change; Strategic autonomy;
Infrastructures; Structural environmental security; technology
transformation (digital); degradation; regional autonomy; Framework
Economic growth disparities conditions
China Manufacturing (advanced); Environmental impacts; Technology autonomy
Innovation capabilities; health impacts
Efficiency; Competitiveness;
Structural transformation
| Republic of | Employment; Innovation, Energy transition; social
Korea Investment; Structural security
transformation (digital)
Thailand Digital technologies Clean technologies
UAE Economic growth; Clean energy Strategic autonomy (skills)

Competitiveness; Productivity

Source: (Ciarli et al., 2024)



Objecti view from academic archers

Objectives discussed in academic publications

Economic objectives Societal challenges Strategic objectives
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
2013-2019 2020-2023 2013-2019 2020-2023 2013-2019 2020-2023

High Upper-middle Lower-middle & Low

Source: (Ciarli et al., 2024)



Rationales

Rationales

Ok, but why do we need the public intervention to achieve these
objectives?

“ Business funded

Percent

~Federally funded

Other nonfedesally funded

Source: Bloom et al. (2019)

US Research and Development as a Share of GDP, by Source of Funds: 1953-2015



Rationales

What is a rationale for IP?

What is a rational for IP?

Arguments that justify the use of government policy / intervention
over a laissez-faire market-based alternative to achieve objectives
related to the performance of the productive sector, including in ways
that can contribute to achieving, rather than worsening, social
challenges and strategic objectives, and which invests in science,
technology and innovation as a means to achieve desired objectives

(Ciarli et al., 2024)
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Rationales

What is not a rationale for IP?

Most country reports mix objectives with rationales

And GPT: “How can we best distinguish between objectives and
rationales of industrial policy?”

Rationales are the underlying reasons or justifications for why
specific policy measures are adopted. +/

They explain the necessity or desirability of pursuing certain
objectives. v/ X

Rationales provide the theoretical or practical basis for the
chosen objectives X

and the methods employed to achieve them. /

Market Failures; Strategic Trade Theory; Learning Curves;
Equity Considerations y/

National Security; Economic Resilience; Innovation Systems;
Global Positioning X

10 / 74



Rationales
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Rationales: back to theory

What is a rationale for IP?

Define rationales based on theory

IP literature from market (Pack and Saggi, 2006; Juhasz et al.,
2023a) to system failures (Cimoli et al., 2009a)

Properties of technical change (Metcalfe, 2014; Arthur, 2009)
National Innovation Systems (Freeman, 1987; Lundvall, 1992)

Sectoral systems and industry properties (Malerba and Orsenigo,

1997)

Missions and technological programmes (Ergas, 1986;
Mazzucato, 2018; Gross and Sampat, 2023)

Structural change (Prebish, 1950; Cimoli and Porcile, 2009)

11/ 74



Rationales
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Rationales: back to theory

Market failures

Externalities (Bartelme et al., 2019)
e Production of knowledge — e.g. basic and with high failure
e Imperfect markets for know-how and learning (Arrow, 1962)

e Markets, demand condition (e.g. new economic activities
(Hausmann and Rodrik, 2003))

Pollution reduction — including generational equity failure

Reducing dependence on foreign sources of supply

Defense

Creating jobs

Agglomeration (Crafts and Hughes, 2014)



Rationales
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Rationales: back to theory

Market failures

Coordination (or agglomeration) failures

e Complementary assets/inputs/outputs (Rosenstein-Rodan, 1943)
(e.g. imperfect capital markets (Hasanov and Cherif, 2019))

o Network externalities
e (Dynamic) economies of scale (Bartelme et al., 2019)

e Marshallian externalities (Crafts and Hughes, 2014)

= Multiple equilibria



Rationales
00080000000
Rationales: back to theory

Market failures

Activity-specific public inputs (Soete, 2007)
e Law and regulation
e Education

o Infrastructures

14 / 74
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Rationales: back to theory

Market failures

Missions (projects of national strategic relevance)
e Knightian uncertainty (Mazzucato et al., 2015b)
e Defense (Ergas, 1986)

e Health, nutrition, sanitation, climate emergence — including
inequality failure (Foray et al., 2012)
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Rationales
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Rationales: back to theory

Government failures

Imperfect information — Govt has no better info to make decisions

Political capture

16 / 74



Rationales
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Rationales: back to theory

Market failures: Crucial and incomplete

“albeit quite common, the ‘market failure’ language tends to be quite
misleading in that, in order to evaluate the necessity and efficacy of any
policy, it takes as a yardstick those conditions under which standard
normative (‘welfare’) theorems hold. The problem with such a framework is
not that ‘market failures’ are not relevant. Quite the contrary: the problem is
that hardly any empirical set-up bears a significant resemblance with the yardstick’ — in
terms of e.g. market completeness, perfectness of competition, knowledge
possessed by economic agents, stationarity of technologies and preferences,
‘rationality’ in decision-making, etc. (the list is indeed very long!). In a
profound sense, when judged with standard canons, the whole world can be
seen as a huge market failure!

Non-market institutions (ranging from public agencies to professional
associations, from trade unions to community structures) are at the core of
the very constitution of the whole socioeconomic fabric

they offer the main governance structure in many activities where market
exchanges are socially inappropriate or simply ineffective” (Cimoli et al.,

2009a)
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Rationales: back to theory

Structural failures (structuralist approach)

Knowledge does not diffuse freely and is not accessible to all

(Rosenberg, 1976)
@ The existing productive specialisation and technological trajectory of
an economy determines its future productive and technological
developments (Cimoli and Porcile, 2009; David, 2000)

Several institutional conditions are required to use knowledge and
technology to develop (Gerschenkron, 1962)
@ Introducing new technologies requires a costly change of existing
technologies, capabilities, practices, and institutions that have
developed around given technological paradigms

Terms of trade (Prebish, 1950; Singer, 1950)
e Exploit of defy comparative advantages? (Lin and Chang, 2009)

= Acquisition of knowledge and capabilities that may not be present
in the economy



Rationales
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Rationales: back to theory

National Innovation Systems

Fosters dynamic competitiveness (Aiginger and Sieber, 2005)

Institutional incentives and coordination between institutions — linking
actors (Freeman, 1987)

Designing institutions or framework conditions that can guarantee the
sustainability of the system

Technological foresight to scope opportunities and threats (Irvine and
Martin, 1984)
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Rationales: back to theory

Sectoral Systems of Innovation (

)

Creative destruction: low cumulativeness, low appropriability, and

lower risk — (SM I)

Creative accumulation: high cumulativeness, high appropriability, and

higher risk — (SM II)
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Rationales
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Rationales: back to theory

Properties of technical change

Uncertainty — technological developments and their consequences
Inequalities — space and individuals

Directionality

Inclusion

Promoting diffusion of new technologies

Reducing the conditions for lock-in in incumbent technologies

51/74



Rationales

of rationales

1. Structural Transformation

Individual actors (e.g., firms), even when working in concert, may not
have the knowledge, resources or influence to engender broad-based
structural transformation (e.g. path dependency, multiple equilibria,
or market failures)

Central authority to provide resources, coordination, and direction for
such transformation

Structural transformation: new sectors, activities, and occupations,
(static and dynamic sense through encouraging and investing in
innovation) — e.g. shifts towards the green economy and to sectors
insulated from the negative effects of technological change could be
considered under this rationale



Rationales

“ategories of rationales

2. Creation of the conditions for (and the means of) efficient

production

Providing infrastructure to meet firm needs, creating and enhancing
factors of production (e.g., education), production activities (e.g., the
provision of public goods), and either directly or indirectly creating
demand for firms.

Including innovation — uncertain, costly, and not always appropriable



Rationales

ategories of rationales

3. Directing technological change

Pushing out the technological frontier and in influencing the direction of
technological change.

@ Providing and encouraging basic science, engaging in technology
foresight and related activities, and in the generation of
general-purpose technologies.

@ Path dependency and the risk that technical change lock in suboptimal
trajectory

@ Make sure that technological trajectories are not driven by few private
corporation, which may not reflect the priorities of different
components of the society (e.g. in health research)

Encourage technology upgrading and alter the dynamic allocation of
resources through changing the incentives for innovation and
technological change which is uncertain, costly, not always
appropriable
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Rationales

Five categories of rationales

4. Creation of framework conditions

Institutions and rules to regulate different markets, e.g., to facilitate the
transfer of technology and knowledge, and to solve information
asymmetries, correct positive and negative externalities

55/ 74



Rationales

Five categories of rationales

5. Coordination and managing complexity

Navigating the complexity of technical change
e Correcting coordination failures, generating interdependencies
between different actors, linking the private and the public sector,
linking firms within the private sector
e Understanding how these and other interdependencies influence
the impact of firm activities on social objectives, including in
engaging in technology foresight and related activities
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Rationals

: A view from country reports

Countries IP: examples
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Rationales
Ration:

m af nic 'S

Rationales: discussed in academic publications
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Objectives and rationales

Formulating IP: a simple framework

Objectives and rationales
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Objectives and rationales

Evolving objectives and rationales

Economic — Challenges — Strategic objectives

Market failure — Govt failure — System failures/learning — Ciritical
protection/Independence
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Industrial policy waves
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Changes
o] ]
IP Evolution

Industrial policy waves and turning points

From the “old” structuralism approach by the founders of development
economics supporting the “Big Push” and the focus on high-linkages sectors
(Rosenstein-Rodan, Hirschman, Prebish and Singer) (1950s-1960)

@ Picking winners, strategic sectors, development state

To the debt crisis in LACs and the establishment of the Washington
Consensus (1980s) — rejection of structuralism and triumph of the market
liberalisation, privatisation and stabilisation policies

@ Govt failures: no IP

o Kicking away the ladder: high income countries use IP (Chang, 2002)

To the “neo-structuralism” put forward by Lin and Stiglitz and Rodrik,
Hausmann more recently through the identification of “binding constraints”
and self-discovery (Hausmann, Rodrik and Velasco (2000s).

@ East Asian Miracle Report (World Bank, 1993)

@ ‘Normalisation’ towards the modern debate



Instruments

A long list of instruments
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Instruments: A view from country reports

Countries IP: examples
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Instruments: A view from country reports

Recent trends in IP: countries

@ Move away from a reliance on tariffs and taxes.

@ Stronger focus on engaging in (and crowd-in) large-scale investments:
infrastructure (including digital and green infrastructures) or innovation
activities.

e Larger investments in higher income countries

Differentiation of policies and instruments by income level.

o diffusion and adaptation of technology —value chains and trade
agreements

@ push out the technological frontier

European Union exception
@ Significant funding to encourage and facilitate twin transition

@ Stronger emphasis son framework conditions, and specifically issues
related to regulation, standards, and certifications
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Instruments: A view from country reports

Taxonomy of instruments
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Source: Criscuolo et al. (2022a)
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Instruments: A view from country reports

Recent trends in IP: strategies

When dealing with the complexity of the challenges and of economic
systems, important to focus on sets of instruments rather than on
single instruments and policies

@ Systemic ‘industrial strategies’

OECD

@ traditional sectoral strategies to build capabilities in competitive sectors
that trigger economic growth in the rest of the economyj;

@ mission-oriented strategies to achieve specific and well framed missions,
which could range from technological achievements to addressing
societal challenges;

o technology-focused strategies to spur the production and/or diffusion
of innovations;

@ place-based strategies, to redistribute productive opportunities across
regions, as well creating regional poles of attraction
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Instruments: A view from country reports

OECD Industrial Strategies
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Evaluation

Is IP effective?

Largely yes (Criscuolo et al., 2022b; Juhasz et al., 2023a), and effects
are long lasting = IP is needed

But
e Depends on the instruments

e Depends on how it is implemented
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Evaluation

Example of different innovation policies

Qutedlity o) Coneli 55 Effect on
evideries of evi Time frame inequalily
Poaliey i1} (2) f4) (3)
Direct R&D grants Medium Medium o Medium run
Ré&D tax credits High Short run
Patent box Medium Medinm NA
Skilled immigration High High WEAE A Short to medium run
Universities: incentives Medium Low HE Medium run
Universities: STEM supply Medium Medium ¢ Long run
Trade and competition High Medium U A Meditm run
Intellectual property reform Medium Lo Unknown  Medium run Unknown
Mission-oriented policies Low Loy Y Medium run Unknown

Source: Bloom et al. (2019)



Summary

Three main shifts in IP thinking and practice

Extension of industrial policy objectives to embrace broader social
challenges and strategic objectives — especially in high income
countries

e ‘Privilege’ of high income countries -— although recently also LIC
connect to social objectives

Technological race — driven by strategic motives

Synergies and trade offs: from policies to strategies



Summary

Two main limitations in current IP practice

Too little attention to rationales — and academic literature
Too little long term planing in strategies: synergies and trade offs

Too little evaluation



Summary

A revised framework
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