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Motivations for Research
In April 2023, former South Korean President Yoon visited the headquarters of the U.S. Defense Advanced Research Projects Agency
(DARPA). During the visit, Yoon and his delegation expressed strong interest in learning from and cooperating with the organization.
A year later, in September 2024, Mario Draghi and his team of researchers released The Future of European Competitiveness, a report
commissioned by the European Commission to diagnose the causes of Europe’s industrial and technological decline. Among its key
policy prescriptions for “closing the innovation gap” with the United States was the establishment of “ARPA-type agencies” designed
to channel state funding and investment toward transformative technologies effectively.
These reported episodes exemplify a broader and emerging policy trend among advanced economies to emulate the Advanced
Research Projects Agency (ARPA) model. The innovation model has been widely recognized among both academics and policy elites
for its promise in endowing state bureaucracies with dynamic capabilities to explore highly uncertain technology opportunity space
and facilitate early-stage, path-breaking research that may transform the trajectories of subsequent commercial R&Ds. The model’s
original instantiation, DARPA (established in 1958), famously funded and managed research that led to the development of
transformative technologies such as the internet, GPS, the computer mouse, and stealth aircraft. Yet it was only in the past decade that
the ARPA model began to diffuse broadly across advanced economies in Western Europe and East Asia. Notable examples include the
United Kingdom’s Advanced Research and Invention Agency (ARIA), Germany’s Federal Agency for Disruptive Innovation (SPRIN-
D), Japan’s Moonshot R&D Program, and South Korea’s multiple K-ARPA programmes (Carleton and Cockayne, 2023; European
Commission, 2024; OECD, 2023). This global wave of diffusion reflects an intensifying effort by the state actors to layer onto or
partially convert their existing bureaucratic structures to overcome comparative disadvantages in fostering radical and disruptive
innovation (Kattel et al, 2022; Kattel and Mazzucato, 2018).
Despite the ARPA model’s growing appeal, we know little about how domestic institutional environments mediate its adoption,
adaptation, and influence on the funded research. Building on my dissertation research on the diffusion and domestication of the
ARPA model in South Korea, this postdoctoral project extends the analysis through a comparative study of multiple national cases in
Europe and East Asia. It will address three interrelated questions:
1. How do preexisting institutional arrangements facilitate, modify, or constrain the adoption of the ARPA model’s core organizational

features?



2. Which elements of the model are faithfully replicated, strategically altered, or unintendedly transformed in each national context?

3. How do these domesticated versions, in turn, shape the direction of research that they fund and manage?

By expanding the range of cases, the project seeks to generate comparative insights into the political and institutional foundations of
state-led transformative technological innovations. It contributes to three interrelated scholarly debates. First, it advances studies of the
state and innovation by showing how distinct bureaucratic structures and their underlying institutional logics shape states’ attempts to
cultivate dynamic capabilities for exploring frontier technological space. Second, it contributes to the emerging literature on
innovation agencies by analyzing how organizational design interacts with institutional environments to determine the applicability
and impact of “disruptor agencies.” Third, it enriches research on global diffusion and domestication by tracing the mechanisms

through which an innovation model is reconfigured as it travels across national boundaries with distinct institutional conditions.

Theoretical Context and Previous Literature

A growing body of scholarship highlights the entrepreneurial role of public innovation agencies (Breznitz et al, 2018; Kattel and
Mazzucato, 2018; Piore et al, 2019; Breznitz and Ornston, 2013, 2018). Their role includes proactively identifying and financing high-
risk, high-reward research whose results have the potential to shape the direction of subsequent private R&Ds and ultimately create
new sectors. At the center of this discussion stands DARPA. Despite its small size (200+ personnel and 2.4% of federal R&D
expenditures) and low public profile, its unique set of organizational structures and practices for planning and managing a portfolio of
research has been deemed essential for exploring new ways of defining technological problems as well as approaches that can
effectively address them in a highly uncertain and continuously evolving technological opportunity space.

DARPA’s mission focuses on envisioning and verifying novel technological concepts through prototypes, funding portfolios of high-
risk, high-impact research (Bonvillian et al. 2019). Legitimized for its unique role in preventing technological surprises from its
potential adversaries, it has successfully maintained autonomy and insulation from the external governance system (Weinberger, 2017;
Block, 2008; Weiss, 2014). This allows it to pursue flexible budgeting and the contractual authority necessary to adapt agilely to the
continuously evolving nature of the turbulent technological space. DARPA relies on highly capable scientific and entrepreneurial
talent who serve as program managers (PMs). They serve only on a short-term basis (with a turnover of 4 years), enabling a timely
inflow of novel technology and preventing lock-in to potentially obsolete technologies. While sitting at the bottom of a flat hierarchy
(director-office director-PMs), the PMs are ensured extreme autonomy and discretion in the planning, management, and evaluation of
their own R&D programs. In planning programs, PMs network extensively with dispersed scientists and potential end users to access a
continuously evolving opportunity space, connect an interdisciplinary body of basic knowledge, and derive a technological vision that

is both feasible and useful (Colatat, 2015; Carleton, 2010). In managing programs, PMs can exploit flexible budgeting to iteratively



(re)adjust the program’s means and ends; parallel programming (i.e. run multiple approaches simultaneously and terminate the
suboptimal ones) and seed-funding (prototypes) to explore feasibilities in uncertain opportunity space (Fuchs, 2010). They can also
override peer review evaluation in performance team selection to avoid screening out risky or complementary sets of project portfolios
(Goldstein and Kearney, 2024).

Despite the apparent clarity of the ARPA model’s organizational blueprint, its transferability across political economies remains
uncertain. My dissertation identifies two sources of institutional barriers illuminated by both theory and empirical evidence. First,
DARPA’s reliance on program managers represents an ideal of empowered street-level bureaucracy, a logic that directly challenges the
logics of Weberian bureaucracy (i.e., careerist, top-down, and rule-governed). Issues of delegation, accountability, and role
differentiation can become acute when the latter pervades (Kattel et al., 2019; Keller et al., 2023; Piore et al., 2019). Second, the
ARPA model’s effectiveness depends in part on its deep embeddedness in the decentralized U.S. innovation system—an ecosystem of
dynamic small entrepreneurial firms, commercially active universities, and fluid inter-organizational networks (Schrank and Whitford,
2009; Block et al, 2023; Fong, 2001). The ARPA model complements this institutional environment by leveraging fluid talent
mobility, influencing early-stage research trajectories of startups, and repairing endemic network failures among these actors and
universities.

My case studies of the ARPA-type programmes in South Korea exemplify how these two levels of institutional barriers both modify
and constrain the effectiveness of the imported model. In Korea, R&D governance divides budgeting, program development, and
management across multiple bureaucratic layers, reserving key decisions for ministerial officials while relegating civilian scientists to
advisory roles. Accountability emphasizes procedural compliance and target attainment rather than experimental learning. Although
effective for past catch-up strategies, such arrangements clash with the ARPA model’s need for discretion, risk-taking, and integrated
program management, leaving program managers’ authority fragmented and risk aversion entrenched. My fieldwork further shows
that transplanting the ARPA model demands not only organizational reform but also the cultivation of new professional roles and
career structures. Yet these are constrained by rigid labor markets, limited experience in disruptive program design, and hierarchical
scientific norms that undermine program managers’ authority to coordinate and guide research.

The extended comparative project will examine how these institutional factors—bureaucratic structure and innovation-system
configuration—mediate the adoption, adaptation, and effectiveness of the ARPA model across countries. By comparing how similar
organizational blueprints interact with distinct administrative traditions and innovation ecosystems in the United Kingdom, Germany,
and Japan, the study will identify the institutional preconditions under which the ARPA model can genuinely function as a

transformative mechanism of state-led innovation.



Research Design and Project Feasibility

This project employs a comparative case study design focusing on state R&D agencies or large-scale R&D programmes that have
consciously emulated the ARPA model. Five focal cases have been selected for systematic comparisons (see Table 1): South Korea’s
Alchemist Project and Innovation Challenge Project, Japan’s Moonshot R&D Program, Germany’s Federal Agency for Disruptive
Innovation (SPRIN-D), and the United Kingdom’s Advanced Research and Invention Agency (ARIA). The selection builds directly on
my dissertation research, which examined five flagship ARPA-type R&D programmes launched in South Korea across four ministries.
From that original set, I retain two cases—the Alchemist Project and the Innovation Challenge Project—as the core Korean cases. I
then extend the comparative scope by incorporating one representative ARPA-type initiative from each of the other advanced
economies in my study: Japan, Germany, and the UK.

Together, these four national settings capture the most prominent contemporary efforts to institutionalize the ARPA model beyond the
United States. Each operates under ministries that play broadly comparable roles in administering science, technology, and/or
industrial policy, which allows for meaningful cross-national comparisons. Conversely, this project deliberately excludes sector-
specific ARPA-type agencies/programmes (such as Korea’s KARPA-H or Germany’s Cyber Security Innovation Agency) whose
organizational dynamics and innovation systems are highly specialized or isolated and would therefore confound comparison across

general-purpose innovation agencies.

Table 1. Cases of interest

Name Country Year Affiliations
founded
Alchemist Project Korea 2019 Ministry of Trade, Industry, and Technology
Innovation Challenge 2020 Ministry of Science and ICT
Project
Moonshot R&D Program Japan 2019 Council for Science, Technology and Innovation (cross-
ministerial)
Federal Agency for Germany 2019 Ministry of Research, Technology and Space
Disruptive Innovation
(SPRIN-D)
Advanced Research and United 2022 Department for Science, Innovation and Technology
Invention Agency (ARIA) Kingdom

The study relies on two principal sources of data: i) government documents and ii) semi-structured interviews. Documentary
materials—white papers, legislative debates, annual reports, and internal policy memoranda—will be used to trace each agency’s
organizational design, budgetary evolution, and policy rationale. The interview component, conducted both in person and via Zoom,
will expand on my existing dataset of sixty-seven interviews from Korea by incorporating new fieldwork in Japan, Germany, and the
UK. Three categories of informants—same as the previous studies—will be targeted:

1. External experts—including policy scholars, advisors, and field practitioners—who contextualize each case within its broader
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institutional and policy environment;

2. Public officials—senior bureaucrats, directors, and working-level administrators—who offer insight into the design and
implementation of ARPA-type agencies and programs; and

3. Program managers and principal investigators, who reveal how agency structures and management practices shape the direction of
funded research.

My prior fieldwork and archival research provide a strong foundation for the successful completion of this subsequent project.
Through my dissertation research, I was able to develop extensive professional networks with senior bureaucrats, leading scientists,
and policy experts—a few of whom have direct or indirect connections to key personnel involved in ARIA (UK) and the Moonshot
R&D Program (Japan). I began with just two initial contacts and expanded my network to include sixty-seven interviewees
representing diverse institutional affiliations and participation across multiple ARPA-type programmes. This experience has honed my
ability to identify, approach, engage, and get referrals from diverse informants within a complex bureaucratic and professional
environment. This skill will be instrumental for conducting comparable research across additional national cases. Moreover, my
exposure to some of the cutting-edge research from both archival data and interviews with leading scientists allows me to key issues in
the emerging technologies (e.g. scientific findings of interest, possible developmental trajectories of particular set of technologies, and
the bottlenecks) in areas such as reverse aging, brain-computer interface, artificially cultured food, Al-simulated material
development, spintronics device, etc. Lastly, as my in-depth case study on Korea yielded insights into multiple levels of institutional

barriers, I can systematically compare the identified significant factors across different states and politico-economic systems.



