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This dissertation examines how domestic institutional factors constrain and modify the adoption
of the Advanced Research Projects Agency (ARPA) model in South Korea. Academically
theorized and globally recognized, the innovation model has been deemed to endow state
bureaucracy with a unique set of dynamic capabilities to explore extremely uncertain
technological opportunity spaces and facilitate path-breaking directions in research and
development. State actors in Korea joined a global wave of the model’s diffusion, as four
different ministries and their respective line R&D management agencies initiated five large-scale
ARPA-type R&D programmes since 2018 (see Table 1 below). Using archival data and 67 in-
depth interviews with 1) administrative officials, ii) program managers and principal
investigators, and iii) policy experts, scholars, and field practitioners, the study demonstrates
how institutional barriers at multiple levels domesticate the model, limiting its transformative
potential while adapting it to entrenched local bureaucratic and scientific practices.

Table 1.

Title of the R&D Year Organizations in charge
Programmes

Future Challenge National | 2018- | Defense Acquisition and Procurement Agency /

Defense Technology Agency for Defense Development

Development Program

(KARPA-D)

Alchemist Project 2019- | Ministry of Trade, Industry, and Energy /

(KARPA-I) Korea Evaluation Institute of Industrial Technology
Innovation Challenge 2020- | Ministry of Science and Technology /

Project Korea Institute of Science and Technology Evaluation
(KARPA-ST) and Planning

Korean ARPA-H 2024- | Ministry of Health and Welfare /

(KARPA-H) Korea Health Industry Development Institute

Frontier Challenge Project | 2024- | Ministry of Science and Technology /
(KARPA-ST2) National Research Foundation

Across the five cases, a broad common pattern emerges: a marked gap between aspiration to
fully adopt the ARPA model and the limits imposed by institutional barriers. The decisions to
introduce ARPA-type programmes were consistent with the developmental bureaucrat’s loosely
shared identity as drivers of staged technological catch-up. By the early 2010s, policy elites had
reached a broad consensus that their strategy for exploiting the latecomer’s advantage by
selectively targeting easier-to-catch technologies with relatively predictable developmental
trajectories has reached diminishing returns. State-funded R&D contributed to leapfrogging only
in short-cycle technologies; turnover in leading export sectors had stalled; and state-funded R&D
achieved high formal success rates (92%) but yielded low commercialization outcomes (14%).



Against this backdrop, the ARPA model was adopted as a means to reverse the innovation
slowdown by equipping the state with new administrative capabilities to facilitate transformative
technologies, thereby facilitating the country's transition from a fast follower to a first mover
status.

However, all of the transported cases encountered significant institutional barriers and were
consequently subject to substantial modification. Each empirical chapter uses different case(s) to
demonstrate how the modification occurs at three distinct levels of institutions—bureaucracy,
profession, and defense innovation system—and thus limits the developmental state’s aspiration
to develop dynamic capabilities for exploring uncertain opportunity space and facilitating
transformative technologies.

The dissertation makes contributions to three interrelated scholarly debates. First, it contributes
to state and innovation literature by examining whether and how a developmental state
bureaucracy can cultivate dynamic capabilities to explore frontier technological space. Second, it
enriches the emerging literature on innovation agencies by analyzing how institutional
environments condition the performance of “disruptor agencies.” Third, it contributes to global
diffusion and domestication research by tracing the mechanisms through which a theorized and
globally recognized innovation model is reconfigured through domestic institutional
environment.

In the first chapter, I synthesize fragmented research to build analytic foundation for studying
the ARPA model’s global diffusion and domestic adaptations. I first identify and list the core
organizational elements of DARPA and propose theoretically plausible mechanisms through
which each element facilitates exploration into extremely uncertain technological opportunity
space and guide the direction of research to transformative technologies. Then I lay out
institutional barriers that may impede its adoption in different political economies.

DARPA has been known to develop a set of organizational structures and repertoires for
exploring new ways of defining problems as well as searching technological approaches that can
effectively address the problem in a tremendously uncertain and continuously evolving
technological opportunity space. Its mission is to exclusively focus on envisioning and verifying
novel technological concepts (through prototypes), and thus its program funds and manages
portfolio of research that are of high-risk and potentially of high-impact. Legitimated for its
unique role in preventing the nation from the technological surprise, it has successfully
maintained autonomy and insulation from the external governance system to pursue flexible
budgeting and contractual authority that is necessary for adapting agilely to continuously
evolving nature of turbulent technological space. DARPA relies on highly capable scientific and
entrepreneurial talent who serve as program managers (PMs), 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 flat hierarchy (director-office
director-PMs), the PMs are ensured extreme autonomy and discretion in the planning, evaluation,
and management of their own R&D programs. They network extensively across dispersed
scientists and potential end users to access to continuously evolving opportunity space, connect
interdisciplinary body of basic knowledge, and derive a technological vision that may be both
feasible and useful. PMs can exploit flexible budgeting to iteratively (re)adjust the program
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. They can also override peer review evaluation in performance team selection
to avoid screening out risky or complementary set of project portfolios.

The chapter then considers the transferability of the DARPA model across national contexts.
While the model has inspired attempts at replication in diverse political economies, its
transplantation faces significant barriers. DARPA’s reliance on highly empowered program
managers challenges bureaucratic systems rooted in Weberian bureaucracy (i.e., careerist, top-
down, and rule-governed) logics. Its embrace of high failure rates and breakthrough innovations
can clash with states accustomed to legitimizing itself with policy successes in short-cycle,
incremental technological upgrading. Moreover, DARPA’s success depends on
complementarities with the broader U.S. innovation system—characterized by small
entrepreneurial firms, commercialized universities, and fluid inter-organizational networks—that
may not be as strong elsewhere. The study highlights three mediating factors that shape the
outcomes of diffusion: the preexisting bureaucratic structure and process, the perceived
legitimacy of the agency’s mission, and the agency’s position and visibility within the state
apparatus.

In the second chapter, I use the two early cases (K-ARPA-I & ST) to examine how the
preexisting state administrative structure and institutional logics that have sustained the
developmental bureaucracy in Korea served as barriers that severely modified the adopted ARPA
model, limiting its transformative potential. The newly introduced ARPA-type programmes have
challenged what I call the logic of developmental bureaucracy, or a set of appropriate guidelines
for addressing the following issues in state R&Ds: 1) division of roles and responsibilities among
the agencies and delegation of authority to civilian scientists; ii) search process for exploring
technologies to be funded; iii) evaluation and selection of performers; and iv) systems of
accountability.

The developmental bureaucracy divided each stage of R&D programming—budgeting, program
development, and management—along the vertical lines of multi-layered governance: upstream
process was undertaken by ministerial-level (and thus careerist and generalist) bureaucrats while
the downstream ones managed by each ministry’s line R&D management agencies. Civilian
scientists’ role was restricted to serving as committee members for choosing technological areas
for solicitations and evaluation of research proposals. The administrators dealt with the
accountability by relying primarily on meeting the initial objective of the program or procedural
legitimacy (i.e. following the administrative logics I describe above).

Such administrative structure and logic, as history shows, were conducive to bureaucrats’
coherent guidance of staged technological catch-up as the bureaucrats could align individual
programs to the clearly defined sectoral target and implement them in a rule-governed manner.
However, they collided with and thus severely modified the adopted ARPA model. The role of
the program managers were constrained by the bureaucratic imperative to split up the roles
between budgeting, program development, and management; the ministerial-bureaucrats’
tendency to rely on committees as mechanisms for dispersing responsibilities constrained PMs’
authority over proposal solicitations and evaluations. The condensed accountability structure
pressured both of the KARPA initiators to either lower the level of risks of the programs or
follow conventional institutional logics.



In the third chapter, I focus on occupational-level barriers that constrain institutionalization of
program managers as a professional role. I study the two ongoing ARPA-type R&D programmes
(K-ARPA-H & ST2), in which the formal bureaucratic reforms expanded their authority but were
facing salient limits at the occupational-level. This chapter reveals that transplanting ARPA-type
model requires more than disruptive organizational restructuring but also introduction of novel
professional role whose capabilities and capacities are shaped in large part by the surrounding
institutional environment.

The professional role of PMs in ARPA models is to i) explore and envision a new technical
possibility, i) develop flexible R&D programs that address the new problem definition and
verify its feasibility, and iii) intensively manage the research performers to serve the ultimate
purpose of the program. During this process, they serve a bundle of interrelated intermediary
roles: bringing in a ‘sketch’ of technological ideas from prior workplaces and intensively fleshing
out a vision while serving for short term in ARPA agencies; spanning networks with end users
and scientific community to define technical vision; and intensively coordinating portfolios of
projects through parallel programming or collaboration among unfamiliar scientists. These roles
map onto three dimensions critical for professional enactment— career prospects (do the
applicant find the PM profession desirable for their career enough to ensure recruitment of highly
capable scientists?), professional capability (do the recruited PMs possess necessary professional
capabilities to envision new technologies?), and interactional capacity (can the PMs be
recognized as legitimate actors by the scientific community to intensively manage the direction
of performer’s research?).

The analysis identifies three mechanisms through which institutional environment constrain the
institutionalization of PM profession. First, career-related risks, amplified by low mobility in
labor market and weak professional recognition of PM career track, limit the pool of qualified
applicants and skew recruitment toward late-career researchers. Second, deficits in functional
capabilities—stemming from the recruited PMs’ limited prior exposure to novel program/product
development and cross-sectoral problem definition—hamper PMs’ ability to develop and manage
disruptive R&D visions. Third, entrenched interactional order within the scientific community
constrain PMs’ authority to broker networks, guide research direction, and manage portfolios of
research, often leading to jurisdictional conflict and negotiated compromises.

In the fourth chapter, I compare DARPA with its Korean counterpart, K-DARPA, to show how
incumbent state actors in Korea’s defense innovation system reshaped the transported model to
conform to their interests and entrenched institutional practices. Although theory may suggest
favorable conditions for a successful transplantation of the ARPA model in the defense sector, the
Korean case moved in the opposite. K-DARPA diverged most sharply from the original model:
program manager-led programs accounted for only one-third of the entire programme budget;
just half of the recruited PMs were civilian scientists; their role was downgraded to part-time
status; and they became markedly risk-averse in developing and managing their programs.
Considering the extensive state investment in defense R&D—which previous literature
suggested as a necessary factor in DARPA’s success—and the presence of close and unique
policy learning networks between Korea and the United States, this degree of distortion raises
critical questions about its sources.



The analysis shows that the ARPA model clashed with the interests and administrative routines
of Korea’s incumbent state agencies that also proposed and co-managed the ARPA model. The
Defense Acquisition and Procurement Agency (DAPA), a ministerial-level body, and the Agency
for Defense Development (ADD), a government-funded laboratory, have long exercised
monopsonistic and monopolistic control over the defense innovation. Their dominance allowed
them to set the rules of interaction and shape the trajectory of reform. ADD’s bias towards closed
over open innovation constrained civilian PMs’ compensation within conventional pay scales and
diverted budgetary resources toward its own PMs. Meanwhile, DAPA’s demand-driven (rather
than capability-driven) bias reinforced K-DARPA programs’ incrementalism by requiring rigid
pre-specification of programs’ technological goals, enforcing peer review-based evaluation, and
discouraging program failure. Together, these biases diverted K-DARPA away from DARPA’s
founding principles, demonstrating how powerful incumbents can fundamentally reshape
imported innovation models.



