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Abstract

The primary objective of this research
is to analyze the profound structural
transformations in the international political
economy of knowledge caused by the rise of
Artificial Intelligence (AI). The study seeks
to investigate the shifting center of gravity
of innovation from traditional academic
institutions to  multinational technology
corporations. Furthermore, it aims to delineate
the multifaceted hegemony of Big Tech—
rootedin data, hardware, and talent—and
its existential threat to the independence
of the institution of science, particularly
in developing countries such as Iran. By
identifying these structural dependencies, the
paper intends to formulate strategic roadmaps
and policy recommendations that enable
scientific institutions to navigate this era of
corporate dominance while maintaining their
agency in global knowledge production.

Historically, the university served as the primary
locus for frontier research and the production
of independent knowledge. However, the Al
revolution has triggered a paradigm shift in
which the “Academy” is being marginalized
by the “Corporation.” This shift is fueled
by an astronomical gap in Research and
Development (R&D) investment. For instance,
while the annual budget of the U.S. National
Science Foundation (NSF) is approximately
$10 billion, a single entity such as Amazon
invests over $85 billion in R&D. This financial
disparity has created a “Capital Expenditure
Wall” (CapEx Wall) that prevents universities
from competing at the technological frontier.
Literature on the digital political economy
increasingly describes scientific institutions
as “platform tenants,” forced to pay escalating
rents for access to proprietary computing
power and cloud services. This hegemony is
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not merely financial but is established through
a triad of control over massive datasets,
specialized hardware (e.g., TPUs and GPUs),
and the world’s top talent. The concept of “Data
Colonialism” has emerged to describe how
these corporations extract social experience
as raw material, further entrenching their
gatekeeping power.

Existing work can be grouped into at least four
relevant strands: (1) digital political economy
and corporate concentration in Al (OECD;
ITIF; Pristine School of Management); (2) data
colonialism and digital monopolies (Couldry
& Mejias; King’s College London); (3) Al-
driven talent migration and the restructuring of
innovation cycles (Stanford Al Index; Gofman
& Jin; Mateos-Garcia & Klinger); and (4) the
impact of Al on research productivity, diversity,
and Eroom’s law in science and biopharma
(Scannell; Milojevi¢; Nolan; Clancy).

This paper contributes to these strands by
explicitly connecting corporate control over
data, compute, and talent to the structural
position of scientific institutions—especially
in developing countries—and by articulating
the CapEx Wall as a synthetic concept that
links infrastructure oligopolies, internal brain
drain, and the narrowing of scientific diversity.
This research was conducted within a five-
year study program using a mixed-method
approach that integrates documentary analysis,
comparative studies, and longitudinal data
tracking. To capture the structural shifts in
the political economy of knowledge, the
study employed time-series analysis of R&D
investment volumes in the private versus public
sectors. Data were gathered from authoritative
international reports, scientometric indices, and
the financial statements of major technology
firms (GAFAM: Google, Amazon, Facebook/
Meta, Apple, and Microsoft). Specifically, the
study analyzed talent migration trends over 14
years (2004-2018) for academic faculty and
an 1l1-year period (2011-2022) for Al doctoral
graduates using sources such as the Stanford
Al Index. Case studies, such as the solution to
the protein-folding problem by DeepMind’s
AlphaFold, were used to illustrate the
transition of scientific authority to corporate
laboratories.

The systematic analysis revealed several
critical dimensions of corporate hegemony in
the Al era:

% Infrastructure Oligopoly and the CapEx
Wall: Modern Al research is increasingly
dependent on massive physical infrastructure.
The cost of training a single advanced model,
such as Gemini Ultra, has reached over $190
million, a figure that exceeds the annual
budgets of the world’s leading robotics and Al
laboratories in academia. This has created a
structural barrier whereby universities can no
longer compete in developing foundational
models. The documented infrastructure
oligopoly and hyperscaler dominance
suggest that no single national institution can
realistically overcome the CapEx Wall alone.
Building on emerging examples of shared
computing infrastructures and regional
consortia in Europe and other regions, the
paper therefore recommends the formation
of regional and international infrastructure
consortia to pool resources and negotiate
access to compute on more symmetric terms.

& Capture of the Innovation Cycle and
Talent Drain: A unidirectional “structural
suction” of talent from science to industry
was identified. In 2011, industry and
academia absorbed nearly equal shares of
Al PhD graduates. By 2022, over 70.7% of
these elites were absorbed by industry, while
academia’s share plummeted to just 20%.
This “internal brain drain” is exacerbated by
corporate strategies of acquiring university-
born startups to capture elite research teams.

© Data Colonialism and Gatekeeping Power:
Big Tech firms act as digital monopolies
and gatekeepers between data and users.
Google’s control over 90% of global search
data provides an unmatched competitive
advantage in training Al models. This
monopoly deprives scientific institutions
of access to the “raw materials” of modern
research, rendering them passive consumers
of corporate outputs. Finally, in light of the
empirical evidence on data colonialism and
gatekeeper power—exemplified by Google’s
control over more than 90% of global search
data—the paper calls for an assertive Open
Science diplomacy agenda. Drawing on
OECD and UN open science initiatives,
this agenda would treat knowledge as a
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global public good, promote open-source Al
models, and contest extractive data regimes
that marginalize scientific institutions in the
Global South.

4 Decline in Research Diversity: Corporate-
led Al research is thematically narrower
and focuses heavily on compute-intensive
techniques that maximize commercial profit.
This concentration leads to a “narrowing
of scientific diversity,” marginalizing
fundamental research aimed at solving global
social, climatic, or health challenges.

The findings indicate that the shift of scientific
authority to technology firms is not a temporary
fluctuation but a structural paradigm shift. To
counter this, scientific institutions, especially
in developing countries, must adopt a strategy
of “changing the playing field.” Instead of
futile direct competition in general-purpose
foundational ~models, universities should
leverage their deep domain expertise and access
to “sovereign data”—longitudinal, micro-level,
and governmental datasets in fields such as
macroeconomics, climate change, and public
health—which are less accessible to commercial
entities. Strategically, the formation of regional
and international infrastructure consortia is
essential to aggregate resources and overcome
the CapEx Wall.

Given the structural CapEx Wall identified in
this study—where the training cost of a single
frontier model such as Gemini Ultra surpasses
the annual budgets of leading academic Al
labs—the paper argues that universities in
developing countries should change the playing
field rather than attempting to compete in
general-purpose frontier models. This implies
a strategic pivot toward deep domain expertise
and sovereign longitudinal micro-data in areas
such as macroeconomics, climate, and public
health, where commercial actors face higher
entry barriers.

Finally, an aggressive “Open Science”
diplomacy is required to defend knowledge
as a “public good,” promote open-source
models, and establish legal frameworks
to combat data colonialism and ensure
that Al-driven discoveries serve global
sustainable development. Each of these
policy directions is directly anchored in the
four empirical dimensions identified in this

Karimmianetal. 4

study (infrastructure oligopoly, talent drain,
data colonialism, and narrowing diversity)
and is informed by emerging international
experiments with shared Al infrastructures and
open science frameworks.
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