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Abstract

Despite growing scholarly attention to the political economy of artificial
intelligence (Al) infrastructure, no study has yet empirically tested whether the
expansion of Al data centers in a specific Global South location reproduces
structural dependency patterns using an integrated, operational framework
derived from World-Systems Theory, this is the gap the present study addresses.
Focusing on Sao Paulo, Brazil (2022-2025), the research operationalizes three
constructs from Immanuel Wallerstein's World-Systems Theory; (1) surplus
value extraction, (2) capital accumulation, and (3) systemic marginalization of
peripheral economies, as coding indicators applied through qualitative document
and content analysis. Data were drawn from government reports, industry
publications, international organization data, and peer-reviewed literature, then
systematically coded against the three indicators to trace patterns of ownership,
value distribution, and resource allocation. The findings show an asymmetrical
core-periphery relationship: Brazil supplies land, energy, water, and fiscal
incentives, while the highest value, arising from technological control, platform
ownership, and capital accumulation, remains concentrated among core-country
technology firms, with Brazilian policy reinforcing foreign firms' positions without
generating commensurate technology transfer. By bridging classical
dependency theory with contemporary digital-economy analysis, this study offers
the first empirical operationalization of World-Systems Theory in the Al
infrastructure context, contributing a replicable analytical framework to
international political economy and Al governance scholarship.
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Introduction

Artificial Intelligence (Al) has emerged as a primary driver of global digital
economy transformation since 2022-2023, following the launch of large language
models such as ChatGPT in late 2022 (Syafira, 2025). The rapid advancement of
Large Language Models, cloud computing, and data-driven automation has
generated an escalating demand for large-scale computing capacity that only high-
capacity data center infrastructure can support. This points to a reality often
overlooked in discussions of the "virtual" digital economy: Al growth is increasingly
dependent on energy-intensive and resource-intensive physical infrastructure,
including substantial clean-water consumption for server cooling (Gabrys, 2016).
Because this infrastructure is physically embedded in specific localities, its costs and
benefits are unevenly distributed across geography, raising questions about who
benefits and who bears the burden (Graham, 2020; Hu, 2015).
the Global South; it is concentrated in a small number of host
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locations, of which Brazil is now the most prominent
example in Latin America. By 2024-2025, Brazil hosts
more than 190 operational data center facilities, the
largest market in the region (Data Center Map, 2025),
with approximately one-third concentrated in Séo Paulo,
the country's economic center (Maria de Oliveira
Nusdeo et al., 2025). Reports from the U.S. Department
of State and International Trade Administration identify
Brazil as a top investment destination for global
technology firms (US Department of State, 2023). This
expansion is resource-intensive: industry projections
estimate that water consumption by Brazilian data
centers will exceed 85.65 billion liters annually by 2030
(Friedmann, 2024; Luo & Tung, 2007; Mordor
Intelligence, 2025a; Shumba et al., 2025; Strubell et al.,
2019 ;Patel et al., 2025). The concentration of this
demand in Sao Paulo is analytically significant precisely
because the region experienced an acute water crisis in
2014, when reservoir levels fell sharply under combined
climate and consumption pressures (Millington, 2018),
meaning new Al-driven demand is layered onto an
already stressed system rather than a neutral resource
baseline.

The expansion carries measurable economic
benefits. Foreign direct investment has grown
substantially, with Microsoft announcing an investment
plan of USD 2.70 billion for cloud infrastructure and Al
((Hu, 2015; Luitse, 2024; Therese, 2022), and Amazon
Web Services committing approximately USD 1.80
billion to data center expansion through 2034 (Luitse,
2024). The Brazilian data center market is projected to
grow at a compound annual rate of roughly 11 percent
through 2029, the largest projected growth trajectory in
Latin America (Morgan Stanley Institute, 2026; van
Wynsberghe, 2021). The Brazilian government has
treated this growth as a policy priority: in July 2024, the
Ministry of Science, Technology and Innovation
launched the Plano Brasileiro de Inteligéncia Artificial
(PBIA) 2024-2028, "Al for the Good of All," allocating
23.03 billion reais (approximately USD 4.2 billion) to
national computing infrastructure (Johansson Neto et
al., 2024).

Set against these benefits, however, is a structural
question about how value and burden are distributed
between host country and investing firms, the question
this study takes up directly. Brazil is projected to control
51.65 percent of South American hyperscale data
center market revenue by 2025, yet 70 percent of Sdo
Paulo's active facilities are controlled by five operators
headquartered in core countries (Mordor Intelligence,
2025b). Investment of this kind typically carries
conditions that preserve the investing firms' position in
the value chain: data collected from local populations
functions as an input to Al models owned and developed
abroad, later resold to the same population as a finished
digital product (Kwet, 2019).

Correspondingly, the elements of highest value,
platform ownership, data  monetization, and
technological control, remain concentrated among firms
based in developed economies (Natashya, 2018).
Researchers from the Universidade de S&o Paulo,
Universidade de Brasilia, and Fundagéo Getulio Vargas
find that Brazil has spent more than 23 billion reais
(approximately USD 4.2 billion) since 2014 on software,
cloud, and security licenses from firms such as Google,
Microsoft, and Oracle, with comparatively little allocated
to domestic technology development (Martins, 2025a).
The host country, meanwhile, supplies land, energy,
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water, and fiscal incentives. Employment gains also appear
more limited than announced: a Stargate facility in Texas
employed roughly 1,500 workers during construction but only
about 100 after completion (Martins, 2025b), a ratio that, if it
holds in the Brazilian context, would further narrow the
plausible economic justification for expansion on employment
grounds.

Taken together, these asymmetries raise a question this
study treats as empirically open rather than assumed: whether
the relationship between Brazil and core-country technology
firms reflects ordinary economic integration, or a more specific
and recurring pattern in which capital and technology holders
capture the principal benefits while the host region bears the
material burden. Sustainability narratives are one channel
through which such asymmetries can be legitimized rather
than resolved, for instance, the sustainability criteria attached
to Brazil's data center tax incentives were reportedly drafted
without the Ministry of Environment's involvement, indicating
a gap between stated environmental commitments and
regulatory practice (Martins, 2025a).

In the global digital economy, technological dependence
allows value extraction while development narratives
legitimize these patterns Al physical infrastructure is placed in
developing countries while technological control remains in
developed countries (Mishra, 2024). Similar to how party
campaigns are carried out using identity politics as a tool to
seek support (Fitri et al., 2022), digital development and
sustainability narratives, frequently employed as legitimizing
tools, may obscure underlying power relations.

Distinguishing between "ordinary integration" and
"structural dependency" is not a semantic exercise: it
determines whether the appropriate policy response is
incremental adjustment or a reconsideration of the terms on
which Brazil participates in Al infrastructure expansion. This
distinction is precisely what existing literature has not yet
tested empirically, which motivates the framework developed
below.

Several studies have examined dimensions of Brazil's
position in the global Al infrastructure landscape, each
contributing important insights while leaving gaps that this
research addresses. Three bodies of work bear most directly
on this question, and each addresses part of it while leaving
the integrated empirical question untested. Nusdeo et al.
(2025) examine Brazil's position as an Al data center hub from
the standpoint of regulatory capacity and socio-environmental
risk, finding that expansion has proceeded amid regulatory
gaps, including fiscal incentives granted without adequate
environmental permitting, and conclude that Brazil currently
lacks the legal-institutional capacity to ensure equitable and
sustainable outcomes. This work establishes the regulatory
context but does not analyze how the distribution of economic
benefits and ownership structures maps onto broader patterns
of structural relations in the global economy (de Oliveira
Nusdeo et al., 2025).

Prates and Chiarini (2024) address that distributional
question directly, showing through venture capital investment
data that Al investment from the United States and China
concentrates in high-value sectors in core countries, while
investment into Latin America, including Brazil, flows to
traditional sectors such as finance and commerce rather than
Al development itself; this empirically positions Brazil as an
infrastructure recipient rather than a technology developer, but
the study does not examine policy mechanisms that could
alter this pattern, nor does it address physical resource
consumption (water, energy) associated with infrastructure
expansion.

Rikap (2021) supplies the theoretical bridge: her concept

159 | Politeia : Journal of Public Administration and Political Science and International Relations

https://journal.idscipub.com/index.php/politeia



Purnomo

of a "digital innovation race" describes how large
technology firms control the full value chain from data
collection to Al deployment, forming a digitally mediated
core-periphery hierarchy. This is conceptually central to
the present study but remains at the level of theory,
without empirical testing against a specific national case
or region (Jubaidi & Khoirunnisa, 2024).

No existing study, in other words, has combined
these three contributions, regulatory analysis,
distributional/investment analysis, and World-Systems
theorizing, into a single empirical test of whether Al data
center expansion in a specific location reproduces
structural dependency, using indicators that can be
consistently applied and, in principle, replicated for other
cases. This is the gap the present study is designed to
close, and it is the basis of its claim to originality: rather
than describing asymmetries qualitatively or theorizing
them abstractly, this study operationalizes World-
Systems Theory into three measurable indicators,
surplus value extraction, capital accumulation, and
systemic  marginalization, and applies them
systematically to a bounded empirical case.

Brazil and S&o Paulo are not selected merely as a
large or convenient market; each satisfies a specific
analytical requirement of the research design. Brazil is
the largest data center market in Latin America, with
more than 190 operational facilities, which provides
sufficient empirical density for pattern analysis rather
than a single-facility case study. As a semi-periphery
country in Wallerstein's typology, Brazil occupies a
theoretically distinctive position: neither a core
technology producer nor a peripheral economy with
negligible digital infrastructure, making it an informative
test of whether semi-periphery status mitigates or
reproduces core-periphery dynamics. Sdo Paulo's 2014
water crisis provides a documented baseline of
resource vulnerability against which new Al-driven
demand can be assessed, rather than treating water
and energy consumption as a hypothetical concern.
Finally, Brazil's national Al policy response (PBIA 2024-
2028) offers a concrete, contemporaneous test case for
how a semi-periphery state attempts to negotiate the
terms of digital transformation, which is directly relevant
to the policy contribution this study aims to make.

Based on this gap, the study asks: How does the
expansion of core-country-owned Al data center
infrastructure in Sao Paulo, Brazil (2022-2025)
reproduce structural dependency patterns predicted by
World-Systems Theory, specifically with respect to
surplus value extraction, capital accumulation, and
systemic marginalization of the host economy? The
study pursues three objectives: (1) to analyze whether
Al data center expansion in Sdo Paulo exhibits surplus
value extraction patterns; (2) to examine whether
ownership structures reflect capital accumulation by
core-country actors; and (3) to assess whether Brazil's
position reflects systemic marginalization as an
infrastructure provider rather than a technology
developer. Empirically, the study focuses on the 2022-
2025 period because it captures the post-ChatGPT
acceleration phase in Al investment, during which major
capital commitments were announced and socio-
environmental tensions became empirically visible,
providing a bounded and data-rich window for analysis.

This research contributes to the literature in four
ways: first, it provides the first empirical test of World-
Systems Theory mechanisms in the specific context of
Al data center expansion; second, it integrates
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previously separate analytical dimensions, regulatory,
distributional, and theoretical, into a single coherent
framework; third, it concentrates on the 2022-2025
acceleration phase as a bounded empirical window; and
fourth, it generates policy-relevant analysis for semi-periphery
states navigating digital transformation, applicable beyond the
Brazilian case.

Theoretical Framework

This study builds its analytical framework in three
integrated layers, each answering a different part of the same
underlying question, why Brazil occupies its structural
position, how value moves out of that position, and what that
movement costs in material terms,rather than treating World-
Systems Theory, digital colonialism, and infrastructure studies
as separate bodies of theory to be reviewed in turn.

Layer 1 : structural position. Immanuel Wallerstein's
World-Systems Theory supplies the "why," explaining the
hierarchical division between core, semi-periphery, and
periphery according to technological mastery, capital
accumulation capacity, and role in the international division of
labor (Chirot & Hall, 1982; Wallerstein, 2011). Core economies
dominate high-value-added, technologically advanced
sectors; peripheral economies supply raw materials,
agricultural products, and low-cost labor; the semi-periphery,
Brazil's position in this study, combines features of both and
functions as a buffer within the system (Anibal et al., 2022).

Wallerstein specifies three mechanisms that sustain this
hierarchy: surplus value extraction through unequal
exchange, capital accumulation that requires ever-expanding
access to low-cost peripheral resources, and systemic
marginalization, in which peripheral subordination is not a
developmental failure but a structural outcome the system
actively reproduces (Budhathoki, 2025; Chirot & Hall, 1982;
Wallerstein, 2011). Critically, the theory's unit of analysis is the
structure of the global system itself, not states as isolated
actors, a feature that makes it adaptable to a system
increasingly organized around firms rather than states alone
(Chirot & Hall, 1982). In the context of the digital economy,
global technology companies can be understood as
operational actors operating within such structures (Benteng
& Amar, 2021).

Layer 2 : mechanism in the digital economy. Classical
World-Systems Theory was built for a world of physical trade
in goods and labor; three shifts require it to be adapted rather
than applied unmodified. = Multinational  technology
corporations, not states, are now central actors in the global
economy (Luitse, 2024) data functions simultaneously as raw
material and finished product (Fauzan et al., 2024) and
extraction operates through platform ownership, algorithmic
control, and data monetization rather than direct trade (Rikap
& Lundvall, 2021). Rikap (2021) provides a crucial theoretical
bridge between classical World-Systems Theory and
contemporary Al infrastructure expansion through the concept
of the "digital innovation race," demonstrating that large
technology companies control the entire value chain from data
collection to the application of Al, forming a new digital-based
center-periphery system. This is the specific contribution of the
digital colonialism literature: Kwet (2019) describes how core-
country technology firms extract user data from peripheral
populations as an input to Al systems, retain control over the
resulting platforms and infrastructure, and sell the finished
digital product back to the same population, reproducing core-
periphery relations in digital form, with the periphery supplying
raw material and cost while the core retains the means of
production (Kwet, 2019; Mollema, 2024). Zuboff's (2019)
"surveillance capitalism" specifies the accumulation
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Figure 1. Data center infrastructure locations in Brazil, Sao Paulo as the largest owner

Source: DataCenterMap, Brazil DataCenterMap, 2025

mechanism further, describing behavioral data extraction
as a new raw material for capital accumulation, Liu &
Song, (2026) show how global development narratives
around digital expansion legitimize this arrangement by
presenting it as mutually beneficial, obscuring the
underlying asymmetry. Rikap (2021) supplies the direct
bridge back to World-Systems Theory: her "digital
innovation race" concept describes technology firms
controlling the entire value chain from data collection to Al
deployment, forming a digitally mediated core-periphery
hierarchy.

Read together, World-System Theory’s structural
position and mechanism in the digital economy are not two
competing theories but one mechanism at two levels of
specificity: World-Systems Theory names the structural
pattern, and digital colonialism specifies its concrete
operation in Al-driven markets.

Layer 3 : material cost and environmental governance.
Infrastructure studies supply the "what is at stake,”
grounding Layers 1 and 2 in physical terms rather than
leaving extraction abstract. Gabrys (2016) and Hu (2015)
show that digital infrastructure, including data centers, is
materially embedded in specific localities with measurable
environmental and social footprints, echoing older patterns
of resource extraction. Shehabi et al. (2018), Strubell et al.
(2019), Morrison et al. (2025), and Li et al. (2023)
document the energy and water costs of data centers and
large language models specifically, framing water and
energy consumption as a hidden but significant cost of Al
development. Applied to Brazil, Bezerra & de Brito, (2025)
identify Sdo Paulo as a region exposed to Al-driven water
risk, Millington (2025) documents the region's already-
stressed water system following the 2014 crisis, and
Nusdeo (2025) shows that Brazil's regulatory framework
has granted fiscal incentives without commensurate
environmental permitting, meaning the environmental
governance gap is not incidental but part of how the
extraction described in WST’s structural position and
digital economy mechanism is permitted to proceed
materially. Furtado & Cunha, (2024) draw this connection
explicitly, linking Al infrastructure's environmental and
geopolitical impacts directly to digital colonialism.

The three layers converge into the study's operational
indicators, each drawing on all three bodies of literature
rather than on World-Systems Theory alone. Surplus
value extraction is observed where Brazil supplies material
resources and fiscal incentives (Layer 3) while core-
country firms capture value through data ownership,
model development, and platform monetization (Layers 1-
2). Capital accumulation is observed where core-country
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firms own and control Al infrastructure sited in Brazil (Layer
3) while profits are repatriated and reinvested in further
expansion (Layers 1-2). Systemic marginalization is
observed where policy facilitates core-country expansion,
including environmental permitting gaps (Layer 3), without
building commensurate domestic technological capability
(Layers 1-2). This layered structure is what the empirical
analysis in the following sections tests against the Séao
Paulo case.

Methods

This research employs a qualitative analytical approach
based on systematic document analysis, treating written
and numerical data as the primary evidentiary basis for
interpretive analysis. This design was selected because the
research question, how power, economic value, and
dependency are distributed in the expansion of digital
infrastructure, is a structural and relational question better
addressed through interpretive analysis of textual and
numerical evidence than through statistical generalization
from a sample to a population.

Documents were identified through a defined,
repeatable search protocol rather than ad hoc collection.
Searches were conducted in Google Scholar, institutional
academic databases, and the public repositories of the
specific institutions listed below, using the following search
terms, applied individually and in combination: "Brazil data
center," "Al infrastructure Brazil," "S&o Paulo data center,"
"Al water consumption Brazil," "Brazil Al policy," "digital
colonialism Brazil," and "World-Systems Theory digital
economy." Searches covered the period January 2022 to
June 2025 and were conducted in both English and
Portuguese to reduce language-based exclusion.

Screening proceeded in three stages. At the
identification stage, sixty-four documents were retrieved
across all search terms and sources. At the screening
stage, titles and abstracts (or executive summaries, for
reports) were reviewed against the inclusion criteria below,
narrowing the pool to fifty. At the eligibility stage, full
documents were read in full to confirm relevance, credibility,
and non-duplication, yielding a final corpus of fourty-three
documents. This three-stage flow is reported so the
selection process can be audited and replicated by other
researchers, rather than presented only as a general
description of sources consulted.

Four categories of documents constitute the corpus: (1)
government and policy documents, including the PBIA
2024-2028 and related ministerial announcements; (2)
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industry and international organization reports, including
DataCenterMap (facility locations and ownership records),
Mordor Intelligence (market size, growth, and water
consumption projections), the International Trade
Administration (investment climate assessments); (3)
international and specialized media coverage, including
Reuters, Tech Policy Press, and Data Center Dynamics,
used specifically to capture externally reported social and
environmental impacts not present in government or
industry self-reporting; and (4) peer-reviewed academic
literature on World-Systems Theory, digital colonialism, Al
infrastructure, and Brazilian political economy, prioritized
wherever a claim required theoretical or conceptual, rather
than purely factual or statistical, support.

Each general criterion was applied as a specific,
checkable threshold rather than a broad standard: (1) The
document must make direct, substantive reference to Al
infrastructure, data centers, or digital transformation in
Brazil, and not merely mention Brazil or Al in passing. (2)
The document must be published or substantively updated
between January 2022 and June 2025; documents outside
this window were retained only where explicitly used for
historical or theoretical background (e.g., Wallerstein's
foundational texts, the 2014 water crisis literature), and are
flagged as such in-text rather than treated as evidence of
the 2022-2025 period itself. (3) The document must
originate from a government ministry or agency, an
established market intelligence or industry analytics firm,
a peer-reviewed journal or academic press, or a media
outlet with an established editorial and fact-checking
standard (e.g., Reuters). (4) the final corpus must include
documents from at least three of four stakeholder
categories, government, industry, civil society/media, and
academia, for any claim used to support a core finding, to
avoid conclusions resting on a single institutional
viewpoint. (5) The document must be publicly available or
retrievable through an institutional database, to keep the
evidentiary basis independently verifiable by other
researchers.

Three validation procedures were applied to the
corpus, beyond the initial screening described above.
First, triangulation: any quantitative figure 1. used as
evidence (e.g., investment amounts, water consumption
projections, market share) was cross-checked against at
least one independent source before inclusion; figures
reported by only a single source are identified as such and
treated with corresponding caution in the analysis.
Second, authority-based weighting: where sources
disagreed, government sources were ftreated as
authoritative for policy content, industry analytics firms
(e.g., Mordor Intelligence, DataCenterMap) for market and
infrastructure data, and peer-reviewed literature for
theoretical claims; disagreements that could not be
resolved this way are reported as open discrepancies
rather than adjudicated by assumption. Third, currency
verification: publication dates were checked against the
2022-2025 window for all sources used as evidence of
current conditions, with pre-2022 sources restricted to
explicitly labeled historical or theoretical use.

Analysis proceeded in four stages: data extraction,
thematic coding, pattern identification, and interpretation.
Data extraction involved recording both quantitative data
points (investment figures, market shares, water and
energy consumption figures) and qualitative data points
(policy statements, regulatory provisions, stakeholder
statements) from each document into a structured
extraction log, indexed by source, publication date, and
document category.

Thematic coding applied the three theoretical
indicators developed in the Theoretical Framework as a
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fixed coding scheme, summarized in Table 1. Each
extracted data point was coded against one or more
indicators; data points that did not correspond to any
indicator were retained in the log but excluded from the
thematic analysis.

Pattern identification involved comparing coded data
across the four document categories to identify recurring
patterns, note where categories converged or diverged, and
flag cases that did not fit the expected pattern (negative
cases), which are reported alongside supporting evidence
rather than omitted. Interpretation involved assessing the
coded and cross-referenced evidence against the three-
layer theoretical framework (World-Systems Theory, digital
colonialism, and infrastructure/environmental governance)
to determine the extent to which the evidence is consistent
with structural dependency as theorized, rather than with an
alternative reading of the same data (e.g., ordinary market
integration).

Several limitations should be acknowledged. As a
document-based study, it relies on publicly available
secondary sources; proprietary data such as internal
company records or confidential government negotiations
were not accessible, which may understate the extent of
value capture in some areas. Although Portuguese-
language sources were included, English-language sources
remain more numerous in the corpus, which may introduce
a residual bias toward internationally reported framings over
domestic ones. As a single-case study, findings from Brazil
are not directly generalizable to other semi-periphery
countries, although the case selection (detailed in the
Introduction) was designed to maximize analytical, rather
than statistical, generalizability. The 2022-2025 window,
while short, was chosen specifically because it captures the
acceleration phase following the launch of ChatGPT in late
2022, through the point at which major investment
commitments and regulatory debates had become
empirically observable; longer-term structural effects fall
outside the scope of this study and are noted as a direction
for future research.

Result and Discussion

Indicator 1: Surplus Value Extraction

Rising Al computing demand has a direct and
measurable resource cost: some Al models are reported to
emit carbon equivalent to 98 U.S. households annually and
consume 2,769 liters of water, equivalent to roughly 24.5
years of one person's U.S. water consumption (Laughing et
al., 2025; Morrison et al., 2025; Shehabi et al., 2018; Laras
et al., 2025, Patel et al., 2025) . At the aggregate level, Al
systems' carbon footprint has been compared to that of New
York City in 2025 (de Vries-Gao, 2026), and Brazil's data
center water consumption is projected to exceed 85.65
billion liters annually by 2030 (Mordor Intelligence, 2025c).
This demand is layered onto a system with a documented
vulnerability baseline: Sdo Paulo experienced a severe
water crisis in 2014 driven by climate change and
overconsumption (Millington, 2018), meaning current
expansion adds pressure to a system already shown to be
fragile rather than to a neutral resource base.

On the economic side, Brazil has spent more than 23
billion reais (USD 4.2 billion) since 2014 on software, cloud,
and security licenses from Google, Microsoft, and Oracle,
with only a limited share of that spending directed toward
domestic technology capacity (Martins, 2025a). This mirrors
a broader regional pattern: U.S. and Chinese technology
investment into Latin America concentrates in traditional
sectors such as finance and commerce rather than in Al

162 | Politeia : Journal of Public Administration and Political Science and International Relations

https://journal.idscipub.com/index.php/politeia



Purnomo et al.

development itself (Prado Prates & Chiarini, 2024; Negrao
Andrade & Gobbi, 2026), while sustainability criteria
attached to Brazil's own data center tax incentives were
reportedly compiled without the Ministry of Environment's
involvement (Martins, 2025a). AWS illustrates the value-
capture side of this relationship directly: having operated
in Sao Paulo since 2011, it channeled 19.2 billion reais
(USD 3.39 billion) in infrastructure investment into Brazil
between 2011 and 2023 (Luitse, 2024), operates in a
Brazilian cloud market valued at USD 3.24 billion by 2025
(Mordor Intelligence, 2025a), and can repatriate resulting
profits without dividend tax, since Brazil does not tax
dividends transferred to a foreign parent company
(Colombo & Cruz, 2023).

Water and carbon figures alone do not establish
structural dependency, a domestically owned data center
sector would generate comparable resource demand.
What distinguishes this case is the asymmetry in who
bears the cost and who captures the resulting value: Brazil
supplies the water, land, energy, and fiscal incentives, but
neither taxes the resulting profit repatriation nor requires
reciprocal technology transfer as a condition of the
incentives it grants. This is a different claim from "foreign
investment is costly," and a stronger one: the evidence
indicates Brazil is not merely hosting resource-intensive
infrastructure but is structurally positioned so that even the
fiscal tools available to capture some domestic benefit
from that hosting (dividend taxation, technology-transfer
conditions) are not being used. The efficiency measures
reported in the literature, training Al models in water-
efficient regions or during off-peak hours (Li et al., 2025),
do not alter this asymmetry, since decisions about where
and when to train remain with the core-country firm rather
than the host region, meaning the periphery bears the
residual cost of whatever efficiency choices are made
elsewhere. At the same time, this reading should be
qualified rather than treated as absolute: Brazil does
derive some benefit from this arrangement, including
construction-phase  employment and infrastructure
development, and the Brazilian state is an active
participant in structuring the incentive regime rather than a
passive recipient of externally imposed terms, a distinction
addressed further under Indicator 3.

Similar patterns, resource-intensive data center
expansion without commensurate technology transfer,
have been documented in South Africa, Chile, and India
(Okolo, 2021; Rovai, 2011), suggesting the Brazilian case
is not an isolated policy failure but part of a recurring
arrangement across semi-peripheral and peripheral hosts.
What appears to distinguish Brazil within this group is the
combination of market scale (the largest data center
market in Latin America) with a documented, pre-existing
water-scarcity baseline (the 2014 crisis), which sharpens
the material stakes of the same structural pattern rather
than establishing a fundamentally different one. This
suggests the mechanism generating unequal exchange is
systemic rather than country-specific, while its severity in
any given case depends on local resource conditions, a
distinction the existing literature has not yet examined
comparatively across cases.

Indicator 2: Capital Accumulation

Rising demand for Al data centers has driven
substantial capital inflows into Brazil, though domestic
investment in the sector still trails foreign investment, a
pattern associated in the literature with the risk of
unbalanced dependence between capital owners and
service providers (Cuervo-Cazurra & Genc, 2008). Brazil
hosts more than 190 operational data center facilities as of
2024-2025, roughly a third of them in Sdo Paulo (Data
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Center Map, 2025), yet five foreign operators control more
than 70 percent of active capacity and pipeline in Sdo Paulo,
and Brazil captures only about 51.65 percent of Latin
American hyperscale data center market revenue despite
hosting the region's largest facility count (Mordor
Intelligence, 2025b). Major foreign commitments underpin
this structure: Microsoft has announced USD 2.70 billion for
cloud and Al infrastructure in Brazil, and AWS has
committed USD 1.80 billion through 2034 (Luitse, 2024),
with Sdo Paulo's data center capacity projected to roughly
triple via a 1,800 MW expansion by 2029 (van Wynsberghe,
2021; Mordor Intelligence, 2025b).

AWS's own financial pattern illustrates the accumulation
mechanism at firm level: its USD 3.39 billion investment in
Brazil (2011-2023) sits alongside a Brazilian market position
worth USD 3.24 billion (Mordor Intelligence, 2025a), tax-
free profit repatriation (Colombo & Cruz, 2023), and a
reinvestment rate near 90 percent of operating cash flow
into Al infrastructure, well above Microsoft's and Google's
reported 40-60 percent (Luitse, 2024). AWS's capital
expenditure rose from roughly USD 83 billion in 2024 to
USD 125 billion in 2025, with a projected USD 200 billion by
2026 (Luitse, 2024), while its operating margin grew from
29.6 percent in Q4 2023 to 36.9 percent in Q4 2024, and its
2024 operating revenue of USD 39.8 billion accounted for
about 57 percent of Amazon's total operating revenue from
just 18 percent of total company revenue (Luitse, 2024).
Part of this surplus is reinvested in proprietary chip
development (Trainium, Inferentia) that reduces AWS's
reliance on Nvidia while reinforcing client lock-in through
pricing and performance advantages (Luitse, 2024).

The relevant question is not whether capital is
accumulating, it plainly is, at firm level, in dollar figures well
documented above, but whose reinvestment cycle it feeds.
AWS's reinvestment rate is nearly double that of its major
competitors, and that reinvestment funds proprietary
infrastructure (custom chips, expanded capacity) that
further entrenches the firm's cost and performance
advantage over any potential domestic or third-party
alternative. This closes rather than opens a competitive
window for Brazilian firms to enter the value chain at a
higher tier than infrastructure hosting: each cycle of
reinvestment raises the capital and technical bar for entry
rather than lowering it. An alternative reading, that this is
simply the normal behavior of a capital-intensive, scale-
driven industry, and would look the same regardless of
where the infrastructure sat, is worth taking seriously, since
hyperscale cloud economics do favor concentration
everywhere, including within core countries. What the
Brazilian evidence adds beyond that general pattern is the
state-competition dimension: U.S. and Chinese firms are
reported to be competing specifically for hegemonic position
in Latin America, using different strategies toward the same
end (Negrdo Andrade & Gobbi, 2026; Vila Seoane, 2021),
which indicates the concentration is not only an efficiency
outcome but is actively pursued as regional market control.
Brazil's semi-periphery status, per Wallerstein's typology, is
not eliminated by this state-level competition for its market,
if anything, being contested by two core-country blocs is
itself evidence of the semi-periphery position rather than a
departure from it.

The U.S.-China competitive dynamic documented for
Brazil (Vila Seoane, 2021) is explicitly regional in the cited
literature, meaning the same competitive logic is
understood to apply across other Latin American markets,
not uniquely to Brazil. Combined with the South Africa,
Chile, and India cases already noted under Indicator 1
(Okolo, 2021; Shumba et al., 2025), this suggests capital
accumulation via infrastructure ownership is a general
feature of core-firm expansion into semi-peripheral and
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peripheral digital markets, rather than an artifact of Brazil's
specific policy environment. This comparative reading
strengthens rather than weakens the World-Systems
interpretation: if the same ownership and reinvestment
pattern recurs across multiple, institutionally distinct host
countries, the more parsimonious explanation is a
structural one rather than a series of unrelated national
policy failures (Ghozali, 2025; Graham, 2020; Herlambang
et al., 2025; Maiwan, 2017).

Capital Accumulation analysis proves the tendency of
core countries to dominate high-value-added sectors such
as technology control and capital, while Al is seen as a
legal object whose entire responsibility for its actions
remains with the developer, owner or human user behind
it (Jubaidi & Khoirunnisa, 2025; Kijewski et al., 2024)

Indicator 3: Systemic Marginalization of Peripheral
Economies

Brazil's marginalization is not only due to the usual
market expansion, but also the contribution of the United
States which is actively building a regulatory and
geopolitical architecture that places developing countries
in a semi-periphery position (Khoirunnisa et al., 2025). The
U.S. International Trade Administration identifies Brazil as
a leading investment destination for global technology
firms in Latin America, citing a favorable investment
climate and government incentives (Colombo & Cruz,
2023), while multinationals with strong institutional
capability tend toward minority ownership specifically in
lower-regulatory-quality jurisdictions (Falaster & Silva
Portugal Vasconcelos Ferreira, 2022). Rikap's account of
Big Tech controlling the full digital value chain, from data
collection to Al deployment, positions Brazil as an
infrastructure recipient rather than an Al developer, with
limited transfer of innovation capacity accompanying that
investment.

Even in the medical world, patients are often unaware
of the role of artificial intelligence (Al) in their diagnosis or
treatment, raising questions about whether consent is
really based on adequate information, and the existing
legal framework, provides only limited guidance on the
disclosure of the extent of the technology's involvement
(Khoirunnisa et al., 2025). This positioning is echoed at
firm-orientation level: Brazilian multinationals themselves
have historically pursued resource- and market-seeking
strategies rather than innovation-based asset-seeking
ones, indicating Brazil has not yet moved up the global
value ladder from either the inbound or outbound
investment side (Gomes et al., 2021; Rovai, 2011).

State policy plays an active role in sustaining this
position rather than merely permitting it. Brazil's data
center incentive policy commits limited natural resources
without a clearly reciprocal domestic benefit (Zuboff,
2019), the sustainability criteria attached to those
incentives were compiled without Ministry of Environment
involvement (Martins, 2025a), and PBIA 2024-2028's BRL
23.03 billion allocation is directed predominantly at
computing infrastructure rather than domestic technology-
capacity development (Johansson Neto et al., 2024), This
dynamic extends beyond routine market expansion into
direct regulatory contestation: on May 2, 2023, Meta,
Google, and Telegram campaigned against Bill 2630/2020
(the "fake news bill"), which would have required
algorithmic transparency, accountability for
misinformation, and limits on monopolistic conduct, and
the bill's vote was reportedly obstructed following this
campaign (Tomaz, 2023). Google's 2021 decision to end
unlimited educational cloud storage in Brazil, requiring
universities to pay for services previously treated as
standard infrastructure, illustrates the same dependency
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at institutional scale (Tomaz, 2023). In September 2025,
Brazil introduced data center tax incentives and withdrew a
planned tax on Big Tech firms, reportedly to ease trade
tensions following the imposition of U.S. tariffs on Brazilian
goods (Ayres & Caram, 2025).

The evidence here supports a more specific claim than
"Brazil has weak tech regulation": it supports a claim that
regulatory weakness is actively reproduced under external
pressure at the moment Brazil moves to change it. The fake
news bill and the September 2025 tax reversal are not
instances of Brazil failing to regulate, they are instances of
Brazil attempting to regulate or tax, followed by successful
pushback from Big Tech firms or geopolitical pressure from
the firms' home government. This is the strongest evidence
in the dataset against reading Brazil's position as simple
market underdevelopment, since underdevelopment does
not generate active resistance to correction. At the same
time, this reading requires holding two things together
without collapsing one into the other: Brazil is not a passive
object of external control, its own incentive design, tax non-
collection, and infrastructure-first PBIA allocation are
domestic policy choices, and Brazil's capacity to reverse
those choices is nonetheless constrained by external
leverage when it tries.

This is consistent with, rather than contradictory to,
Wallerstein's semi-periphery concept: the state's role is not
simply victimhood or simple complicity, but active facilitation
under an external constraint the state did not choose and
cannot easily exit, which is the specific structural position
World-Systems Theory attributes to the semi-periphery
rather than to the periphery. At the same time, this reading
requires holding two things together without collapsing one
into the other: Brazil is not a passive object of external
control, its own incentive design, tax non-collection, and
infrastructure-first PBIA allocation are domestic policy
choices, and Brazil's capacity to reverse those choices is
nonetheless constrained by external leverage when it tries.
This is consistent with, rather than contradictory to,
Wallerstein's semi-periphery concept: the state's role is not
simply victimhood or simple complicity, but active facilitation
under an external constraint the state did not choose and
cannot easily exit, which is the specific structural position
World-Systems Theory attributes to the semi-periphery
rather than to the periphery.

The regulatory-pushback dynamic observed in Brazil is
not presented in the literature as unique to Brazil: Okolo
(2021) documents comparable "algorithmic colonization"
dynamics elsewhere in the Global South, in which Big Tech
firms' market position translates into leverage over domestic
policy attempts. Read alongside the ownership and
investment patterns already noted for South Africa, Chile,
and India (Shumba et al., 2025), this indicates that
regulatory pushback of the kind Brazil experienced with Bill
2630/2020 is a plausible recurring mechanism by which
semi-peripheral states' attempts at self-directed policy are
constrained, rather than a Brazil-specific political outcome.
The distinguishing feature in Brazil's case is the direct
linkage to great-power trade politics, the 2025 tariff dispute
tied specifically to unrelated geopolitical grievances (the
Bolsonaro prosecution, U.S. tech-regulation complaints)
being resolved partly through Brazilian tax concessions on
data infrastructure, which suggests the leverage available
to core-country firms in a semi-periphery setting can be
reinforced by, and is not limited to, the direct commercial
relationship between the firm and the host state.

Taken together, the three indicators point to a coherent
structural pattern rather than three independent findings:
Brazil supplies the resources for extraction (Indicator 1), the
resulting capital accumulates on terms that reinforce rather
than narrow the technology and ownership gap (Indicator
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2), and this arrangement persists and is defended even
when Brazil moves to change it, through mechanisms
operating from firm lobbying up to bilateral trade pressure
(Indicator 3). The comparative evidence from South Africa,
Chile, India, and the broader U.S.-China competitive
dynamic in Latin America suggests this is a general feature
of core-firm expansion into semi-peripheral digital
markets, with Brazil's scale and water-scarcity baseline
determining the intensity, rather than the existence, of the
pattern.

Conclusion

The three World-Systems Theory indicators tested in
this study point consistently in the same direction: the
expansion of Al infrastructure in Sdo Paulo (2022-2025)
reflects an asymmetrical, structurally reproduced pattern
rather than ordinary global economic integration. Brazil
bears the material burden of resource-intensive
expansion and forgoes available fiscal tools (e.g.,
dividend taxation, technology-transfer conditions) to
capture value from it (surplus value extraction); the
resulting surplus is reinvested by core-country firms in
ways that raise, rather than lower, the technical and
capital barrier to Brazilian entry into higher-value tiers of
the same industry (capital accumulation); and this
arrangement persists, and is actively defended, even
when Brazilian policy attempts to change it, through
mechanisms ranging from firm-level lobbying to bilateral
trade pressure (systemic marginalization). Read
together, these three findings describe a digital-era
instance of the classic core-periphery relationship:
material burden concentrated in the host region, value
concentrated in the core, and the arrangement sustained
through a combination of technological control, host-
facilitated policy, and external regulatory pressure rather
than through any single mechanism alone.

This study's contribution is methodological as much
as empirical. Prior literature had separately established
Brazil's regulatory gaps (Nusdeo et al., 2025), the
sectoral concentration of Global South-directed Al
investment (Prado Prates & Chiarini, 2024), and a
theoretical account of digitally mediated core-periphery
hierarchy (Rikap, 2021), but no study had integrated
these three strands into a single empirical test using
operationalized World-Systems Theory indicators. By
translating surplus value extraction, capital accumulation,
and systemic marginalization into codeable indicators
applied to a bounded case, this study offers a replicable
analytical template that can, in principle, be applied to
other semi-periphery Al infrastructure hosts, rather than
a one-off descriptive account of the Brazilian case. It also
extends World-Systems Theory itself by demonstrating
how its classical mechanisms manifest specifically
through data ownership, platform control, and algorithmic
infrastructure rather than through the physical commodity
trade the theory was originally built to explain — a
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