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Today, artificial intelligence (AI), distributed-ledger technologies and their re-
lated infrastructures are becoming a major part of geopolitical competition.
This conceptual and analytical investigation explores the transformation of
current notions of sovereignty and state power through control of data, ad-
vanced computing, semiconductors, cloud infrastructure, digital platforms,
technical standards, and payment systems. A structured qualitative documen-
tary analysis of peer-reviewed scholarship and authoritative policy docu-
ments from 2017 to July 2026 was conducted. It puts to work three lenses of
analysis: techno-realism, whereby technological capability is becoming a more
central element in national power; neo-structuralist/dependency analysis,
which highlights asymmetries in technological production and position of net-
works; and a cyber-geopolitical approach, which analyzes digital infrastruc-
ture and data governance as strategic spaces contested between various ac-
tors. The analysis suggests that digital sovereignty is most effectively defined
by the ability not to be technologically autonomous, but to be able to select
policy choices independently while acknowledging and dealing with inextrica-
ble inter-dependencies. This change can be seen in the United States-China
technology competition, where industrial policy and semiconductor re-
strictions play a role, as well as in differing methods of cultivating home-grown
capabilities and in the digital and data governance policies of the two coun-
tries. Blockchain, on the other hand, has not had a single political effect that is
felt across the public sector: the experience of public sector suggests that the
effect of blockchain is contingent on institutional design and governance. The
problem is thus not lack of policies but the implementation capacity in devel-
oping countries like Pakistan. While there is a National Cyber Security Policy,
a Digital Nation framework, and a national Al policy approved, there is need
for greater coordination, competencies, institutional capacity, and risk-based
technology governance in Pakistan. The article ends with a conclusion that in
the digital age geopolitical influence is more about being able to control stra-
tegic technological dependencies and not only about having the digital tech-
nologies.

Artificial Intelligence, Blockchain, Digital Sovereignty, Geopolitics, Technolog-
ical Dependency, Cyber Governance, Pakistan.
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The role of technological capability has been significant in international power since the beginning but the digital econ-
omy has changed the way and the pace at which power is exerted. The data, advanced computing, semiconductors, cloud
services, digital platforms, cybersecurity, technical standards and digitally-mediated finance are now strategic assets as
well as commercial inputs. It is not to say that military force, land, industry or natural resources are no longer significant
in themselves. Instead, the traditional sources of power are increasingly organized, protected and projected in the context
of digital technologies. Rather than being merely an introduction of digital tools to replace physical ones, it is therefore
more appropriate to think about contemporary geopolitics as a dialogue between material powers and digitally mediated
capabilities ( ; ). Digital sovereignty is a new notion resulting from this change.
While there are different definitions, it typically involves the ability of political communities to have meaningful control
and choice over data, digital infrastructure, technological standards and critical digital services ( ;

). The concept of digital sovereignty does not mean full technological independence. Even the biggest of
states is highly dependent on modern digital systems, which are deeply interconnected, it is true, and even its own ex-
pertise, cloud infrastructure, foreign intellectual property and transnational supply chains are inevitably present. What
is the question to ask then is whether dependency can be controlled while not making it unduly vulnerable or outside
leverage?

The digital power concentration offers good empirical grounds to consider the issues as geopolitical. The UNCTAD also
noted that the value and influence of digital platforms are also highly concentrated in the hands of two countries, the
United States and China, who had approximately 90% of the world's largest digital platforms combined, illustrating the
highly uneven distribution of value and influence in the "data-driven economy" ( ). Meanwhile, the Gov-
ernment's approach is becoming more intrusive. The United States has applied industrial subsidies and export controls
to advanced computing and semiconductor manufacturing technologies, while China's national Al strategy explicitly
views Al as a strategic technology, and has long-term industrial-development goals (Congressional Research Service
[CRS] 2023; State Council of the People’s Republic of China [PRC] 2017; U.S. Department of Commerce, Bureau of Industry
and Security [BIS] 2022, 2024). The second layer to this debate is blockchain and distributed-ledger technologies, which
make the assumption of centralization and state authority more complicated. History of blockchain describes a mecha-
nism that by itself is supposed to be decentralizing, but that isn't always the case in public sector. According to the Or-
ganisation for Economic Co-operation and Development (OECD) a majority of government blockchain projects were still
in a pilot phase, and results were largely dependent on aspects of governance, institutional fit, and project implementa-
tion capacity, as well as the blockchain technology itself ( ). Similarly, central bank digital currencies
(CBDC) are an example of the increasing strategic significance of digital money, but are not the only architecture or legal
design the central banks are considering; they are thinking about various approaches. The BIS survey of 2023 showed
that 94% of the central banks that responded were in some stage of exploration of a CBDC ( ).

These are particularly significant developments for the developing states. While digital technologies can help the public
sector modernize, enable financial inclusion, education, health, productivity, they can also increase reliance on foreign
cloud providers, software ecosystems, platforms, standards, and technical expertise. In this context, Pakistan is a valuable
case study to examine the digital modernization of a developing nation without the enigma of isolation of sovereignty.
Importantly, the policy landscape has been changing with the introduction of a National Cyber Security Policy (2021) and
the enactment of the Digital Nation Pakistan Act (2025) and the federal cabinet approval of an Artificial Intelligence Policy
(2025) (Ministry of Information Technology and Telecommunication [MoITT] 2021, 2025; National Assembly of Pakistan
2025). It is then not a lack of policy, but the coherence, capacity and strategic prioritization of current policy. This article
has three questions. How does Al, blockchain and digital infrastructure change the technology - geopolitical power link-
age? Second, what is the role of techno-realism, structural-dependency analysis and cyber-geopolitical analysis in the
analysis of various aspects of this change? Thirdly, what are the policy implications for the developing countries in gen-
eral and Pakistan in particular? The article aims at replacing the language of a ‘digital revolution' with a more nuanced
description of technological capability, interdependence and sovereignty through answering these questions.
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In recent years, the scholarship on technology and international politics has started to view Al as a general-purpose or
enabling technology, the geopolitical impact of which hinges on organizational uptake, complementarity, and state capac-
ity. Al, for instance, is better thought of as an enabling technology, not just a weapon or a single platform,

argues. The difference is significant because it takes attention off of techno determinism. Having algorithms is not enough
for states to have a strategic advantage, they need compute, data, skilled staff, institutional processes, capital and the
ability to integrate Al into the economies and governments. Techno-realism is one of the theories that can be used to
explain this relationship. The work of is a move in the direction of techno-realism, which emerged from
realist tradition, and brings technology into the political power analysis more to the center. When deployed responsibly,
the approach can be used to outline how those considered as parts of national capability - like Al, semiconductors, cloud
capacity, cyber resilience and digital standards - are becoming a part of that. This article does not, however, presume that
technology itself is responsible for results. Technological resources are important via institutions, networks, political de-
cisions and through access to complementary capabilities.

The second strand of literature is on digital sovereignty and strategic implications of interdependence. In

digital sovereignty has developed into a comprehensive political concept that includes the ability to act, autonomy
and control in digital spaces. By adding to this definition, extends the concept of digital sovereignty
beyond territorial aspects to a multidimensional one. These methods have proven to be helpful, especially in recognizing
the desire of states to be more autonomous, yet not necessarily separate from global networks.

propose a structural explanation for leveraging political power in certain network positions in the form of
“weaponized interdependence.” They have developed the key concept that the global networks are not necessarily sym-
metrical: actors at the heart of the network can be placed at an informational or exclusionary advantage. This can be taken
to the cloud, payment, semiconductors, platform ecosystems and standards in the digital economy. This article, therefore,
employs a neo-structuralist/dependency approach to explore the social dynamics of the reproduction of asymmetries
between advanced and developing economies, as a consequence of the unequal technological capabilities and the unequal
network positions. Here the term is not intended to suggest that one, universally adopted ‘neo-structuralist theory of
technology’ exists, but rather as an analysis to be used as a lens.

A third literature considers cyberspace and the digital infrastructure as geopolitical spaces. The pertinent geography isn't
just virtual. The data center, fiber-optic cables, semiconductor manufacturing, satellite systems, cloud regions, software
ecosystems and standards bodies all have real-world geographical, hierarchical and ownership effects. Cyber-geopolitical
analysis thus questions who has control over critical digital infrastructures, what are the legal regimes and how data flows
between borders, as well as what the technological dependency means for national autonomy. This is done intentionally
as ‘cyber-geopolitical lens' is not meant to denote a singular Cyber Geopolitics theory and is known by many names. This
view is also an explanation for why the concept of Data Governance is up for grabs at this moment in time.
documents a variety of divergent attitudes towards cross-border data governance and points out that unequal digital
capacities can contribute to growing development disparities. The push for technological sovereignty in Europe also pri-
oritizes resilience, capabilities, and minimizing unnecessary strategic reliance over closure of the economies (

)- The literature thus reaches a single conclusion: in the digital age, sovereignty has more and more come
to take the form of the management of dependencies within a multi-layer technological system.

While blockchain is often cited as a technology that is decentralizing the authority, it's not that simple in practice.
demonstrate how the progress of government applications has been impeded by limited pilots, and that
there are key institutional design, public value, interoperability, and governance considerations. Despite the fact that the
technology that ledger was created with are decentralized systems, it can be used to strengthen administrative coordina-
tion because of a permissioned or state-administered ledger. State authority, however, is not necessarily supplanted by a
public blockchain as the access, taxation, identity and enforcement remain reliant on institutions. The concept of the CBDC
also needs some clarity. Digital sovereign currency could be based on the distributed-ledger technology but does not
necessarily need to be blockchain. The survey evidence from the BIS indicates that the central banks are experimenting
with CBDCs, particularly in the wholesale segment, and are taking note of the variety of design choices they can make,
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rather than a particular technical approach ( ). Blockchain thus needs to be seen as one potential form
of governance, rather than a definitive description of the future of money and/or the state.

The literature emphasizes, for developing states, a double challenge. Digital technologies have the potential to foster the
development of state capacities and economic modernization, and reliance on imported platforms, cloud services, pro-
prietary software and foreign expertise can limit policy autonomy. This tension is especially significant as openness is a
prerequisite for being able to participate in the digital economy, but concentration can lead to dependency if not managed.
Strategies based on capability building, diversification, standards, procurement policy and institutional learning, there-
fore, are viable options than technological isolation. The Pakistan policy landscape is not devoid of regulations, as has
been often described, it is much more complex. The National Cyber Security Policy 2021 sets the framework of a national
policy on cyber security, the Digital Nation Pakistan Act 2025 gives a statutory mandate to the digital transformation and
the federal cabinet approved the Artificial Intelligence Policy 2025, organized on six key pillars and explicitly emphasizing
on the responsible, inclusive, and innovative use of Al (MoITT, 2021, 2025; National Assembly of Pakistan, 2025). The two
developments move the research question, not from Pakistan's Digital Policy to the question of what Pakistan's policies
are mutually reinforcing, institutionally implementable and have a strong link with geopolitical risk management.

In the conceptual and analytical review design with qualitative analysis of secondary data, this article uses a qualitative
method. The methodology of the revised study is structured and documentary to improve its transparency, consistency
and verifiability. The evidence-based material is sourced from three main types: peer-reviewed scholarship on topics of
Al, Digital sovereignty, International political economy, blockchain governance and technology-related power generated
from authoritative reports published by multilateral institutions including UNCTAD, OECD and BIS, as well as primary
policy and legal documents from the United States, China, European Union and Pakistan. The primary analysis time frame
is from 2017 until July 2026, when the national Al strategies of various countries, semiconductor policies, digital-sover-
eignty discussions, and digital-government projects have grown more evident in international political and policy dis-
cussions. Some of the earlier studies were retained because they offer important theoretical foundations for discussing
current developments or serve as historical background for the understanding of developments today.

Sources were selected when they showed a clear relevance to at least one of the key concepts in the study, a clear insti-
tutional and/or authorial provenance, a publication status, and were accompanied by adequate bibliographic information
so that they could be independently verified. The revised evidence base was not based on materials that could not be
authenticated, nor did duplicated sources and commentaries with incomplete publication details appear in it. This pro-
cess was designed to enhance the quality of the review by minimizing reliance on unpublished or hard to verify material,
especially material from 2026, as well as to reduce the self-citation and extend the argument in support of the review to
a wider and more self-evidently verifiable pool of scholarship.

The analytical process was carried out in two stages which were connected with each other. The first step was to analyse
the literature and policy documents thematically and group them into five areas that are common across the selected
documents: technological capability, digital infrastructure and data governance, strategic interdependence, blockchain
and digital finance, and policy capacity of developing countries. Secondly, the themes that emerged were analysed from
three different complementary theoretical perspectives. Techno-realism was used to analyse how technological capacity
can be transformed to strategic and geopolitical power. The neo-structuralism and dependency approach was adopted
for an analysis of the asymmetries caused by the differential access to technological production, digital infrastructure,
supply chains and critical network nodes. A cyber-geopolitical view was used to gain insights into the way in which cy-
berspace, data flows, digital standards, communication networks and technological infrastructures are becoming strate-
gic competitive spaces. They are therefore employed in combination in order to offer analytical triangulation more than
as if they were alternative theoretical approaches.

The study is a conceptual study and thus does not create an original empirical data set or use an experimental design or
statistical testing. Selective reporting of quantitative information is included to support conceptual claims, when it is
reported by an authoritative and independently verifiable source. The analysis is not intended to quantify causal rela-
tionships, but rather to synthesize the available evidence, understand new patterns in the dynamics between technology
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and geopolitical power, and provide policy-relevant conclusions and insights on digital sovereignty, strategic competi-
tion, and the role of developing countries in the changing global technological landscape.

The first is that geopolitical competition is now more about development, funding, access to and management of critical
technologies. The techno-realism provides an explanation for the increasing shift of the states towards a strategic ap-
proach to advanced computing, semiconductors, Al research, cybersecurity and digital infrastructure as strategic sectors,
and not just commercial sectors. This is reflected in the United States' CHIPS and Science Act. This bill provided $52.7
billion to the semiconductor manufacturing, research and development, workforce development and international tech-
nology-security efforts ( ). A clear and direct industrial policy for strengthening supply chain resiliency and
strategic capability. The policy course of China also exhibits a parallel course of capability building. In 2017, the New
Generation Artificial Intelligence Development Plan was issued by the State Council, which established Al as a strategic
technology and aims to develop a base of the Al industry with an economic value of around RMB 1 trillion by 2030 (State
Council of the People's Republic of China, 2017). The significance of these targets is less in the actual attainment of each
of the quantitative targets, than in the approach of the State to Al as a tool for economic upgrading, innovation and na-
tional competitiveness. That's not the "techno-realist' reading in which ‘AI' becomes geopolitically dominant automati-
cally. Instead, states turn to Al because it has the potential to magnify levels of productivity, information handling, public
administration, security capacity, and innovation when paired with compute, data, capital and institutions. The entire
technological ecosystem is to be considered, the algorithm itself is not.

The second discovery is that digital infrastructure has turned into an area in which states try to lessen their vulnerability
and influence others' decisions. A specific example is the U.S. export-control policy with regard to advanced computing
and semiconductor manufacturing. In October 2022, the U.S. Bureau of Industry and Security (BIS) imposed restrictions
on the People's Republic of China (PRC) to limit the PRC's access to certain advanced computing and semiconductor-
manufacturing technologies, which were then further tightened and enhanced ( )- The measures are in-
dicative of the fact that technological supply chains can be used as a tool of economic statecraft when interpreted by a
government from a national security perspective. The process here helps to foster so what can be called "selective tech-
nological fragmentation. Does not imply a full decoupling of global digital economy into distinct blocks, as companies,
research communities, standards organizations and supply chains continue to interdepend. But the strategic borders on
technologies are tighter with export control, investment screening, data-localization laws, procurement laws, and do-
mestic subsidy schemes. Digital sovereignty is thus more and more achieved by means of de-risking and diversification
instead of complete separation. Those worries are further compounded with the power centralization in the platform.
Countries outside these centers might be concerned about dependence on externally-controlled ecosystems, as, for ex-
ample, UNCTAD has found that about 90% of the world's largest digital platforms have a market capitalization of the
United States and China. The cyber-geopolitical prism now points to the location of infrastructure, the standards, the
jurisdiction and the ownership of the content that circulates through the network, rather than just to the content itself.

The third finding is that with digital transformation comes an unequal set of benefits. The combination of these factors
creates a superior environment in advanced economies and major technology powerhouses that is responsible for ad-
vanced economies' high-tech output. These factors are responsible for the high-tech output at advanced economies and
the major technology powers, which are characterized by high density of research ecosystems, capital markets, semicon-
ductor capabilities, hyper scale cloud infrastructure and influential platform firms. Most of the time, developing countries
become involved in these systems as consumer countries of foreign technologies. This does not mean there is a necessity
to dependence, but it can limit the policy options when essential services are dependent on a few external suppliers, or
when the domestic institutions are incapable of assessing, procurement, regulation and adaptation of technology. In this
way, the network perspective of can help explain the political salience of dependence that
has been brought about by the centralization of control. One of the features of a developing country is that it can be well
connected to the global world of digital networks yet have little negotiation over the standard, infrastructure or price
that determines how it is connected. A neo-structuralism analysis thus moves the focus away from access to technology
to focus on the distribution of productive capacity, ownership, knowledge and power over rule-setting. This approach
also helps to avoid a "nationalistic approach” to sovereignty. Most states are economically unable to be self-sufficient in
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each technological layer. The more viable goal is strategic optionality, which could be achieved by diversifying suppliers,
retaining key domestic capabilities, being able to negotiate from a stronger position and retaining legal and institutional
control over key digital functions.

4.4. Blockchain: Political Effects Depend On Governance Design

The fourth conclusion is that blockchain does not have a geopolitical influence. The diversity of the different applications
in the public sector does not justify the claim that it has to weaken the state. There are government projects that have
considered the use of distributed ledgers to register, identify, store and manage records and administrative processes,
although OECD's review highlights that few projects have gone beyond experimentation and that public value is contin-
gent on institutional contexts (Lindman et al,, 2020). In some contexts, then, the technology can facilitate a decentralized
approach while in other contexts it can help to consolidate administrative coordination. The same is applicable in the
case of digital currency. These are the results of the growing pace at which CBDC research is taking place, reflecting state’s
and central bank's interest in digital monetary infrastructure. However, the 94% statistic from BIS is only for central
banks exploring the creation of a CBDC and not financial institutions that are adopting blockchain-based national curren-
cies (Di lorio et al,, 2024). To view CBDC and blockchain as synonymous would thus overestimate the importance of
blockchain. The more geopolitically sound takeaway from the situation is that states are trying to work out new payment-
sovereignty, monetary-tech, and monetary-architectural strategies to address changes in payments, financial tech, and
monetary sovereignty.

4.5. Pakistan: The Key Issue Is Policy Implementation and Strategic Coordination

The fifth finding is that Pakistan should not be termed as having no national digital-policy frameworks anymore. The
state has laid a strong strategic and institutional ground (National Cyber Security Policy 2021, Digital Nation Pakistan
Act 2025 and approved Artificial Intelligence Policy 2025) (MoITT, 2025, 2021; National Assembly of Pakistan, 2025).
This is a major shift from the previous time when policy fragmentation could be considered a more basic gap. The next
challenge is to get it up and running across institutions. Digital sovereignty is not just about policy documents, it needs
to be backed by the skills of public servants, the interoperability of data systems, the capacity for cybersecurity, trans-
parency during procurement, a sense of ownership and institutional responsibility, a domestic research capability, and
the capacity to evaluate external dependencies. The strategic role of Pakistan hinges on the ability to coordinate the cur-
rent policies in a way that they can be executed with measurable objectives instead of creating them as individual tech-
nology projects. The other implication is about diversification. While sovereignty is an imperative, Pakistan needs to
understand that it has technology partnerships with the world and shouldn't shy away from global technology ecosys-
tems. A more resilient approach would have been to avoid single-source, single-jurisdictional, single-technology depend-
ency, as well as reliance on international markets, research networks, and investment. Digital sovereignty is open when
combined with the risk assessment and strategic choice, in this sense.

5. Discussion

Taken together, the analysis indicates that the use of Al, blockchain, and digital infrastructure is transforming geopolitical
competition, but in a not-so-deterministic way as early tech narratives have suggested. The new order will not be just a
one in which the most advanced country in Al becomes the most powerful. Power is spread out over a tiered set of activ-
ities from semiconductor manufacturing, compute, data, cloud infrastructure, cloud platforms and cloud standards,
skilled workers, finance, law and institutional capacity. Political activities aimed at managing these layers so as to keep
in place strategic choice are referred to as digital sovereignty.

Analytical lens Primary mechanism Evidence emphasized Interpretive contribu-

tion
Techno-realism Technology as a compo- Al strategies, semiconduc-  Explains why governments
nent of state capability and  tor industrial policy, capa-  increasingly treat digital
competition bility-building technologies as strategic

assets rather than ordinary
commercial goods.

Neo-structuralist/dependency lens Unequal control of produc-  Concentration of digital Explains how technological
tion, expertise, platforms, platforms, supply-chain de-  interdependence can repro-
and network nodes pendence, asymmetric net-  duce hierarchy and con-

work power strain developing-state pol-
icy autonomy.
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Control over digital infra- Export controls, data gov- Explains why cyberspace
structure, data, standards, ernance, infrastructure has territorial, legal, and in-
and jurisdiction ownership, digital-sover- frastructural dimensions
eignty policy that generate geopolitical
competition.

The three lenses are complementary as they are working on different levels. Techno-realism is about the incentives for
increasing technological capability of the state. Structural analysis can help to understand how that capability is distrib-
uted unequally and how interdependence can lead to leverage. Infrastructure and jurisdictions of that leverage are re-
vealed in cyber-geopolitical analysis. It's not that these traditions are interchangeable, the theoretical contribution of the
paper is to demonstrate that each of them illuminates a different aspect of the same digital-power structure.

Indeed, this synthesis demands a more nuanced understanding of U.S.-China competition. It is a true competition that is
becoming more institutionalised through industrial policy, controls, standards and local capacity development. But it
would be too early to say that the world digital economy is now split into two-third countries have agency, and there is
interdependence. A more apt description is that of competitive interdependence, with states trying to decrease specific
vulnerabilities whilst maintaining access to the benefits of global technology networks.

Policy implication for Pakistan and other developing countries is thus, not to emulate the magnitude of U.S. and Chinese
industrial policies. The relevant objective is to understand the critical technological dependency, strengthen technology
capacities at home in places where they offer strategic advantage, diversify external technology relationships and estab-
lish institutions to govern technology procurement and use. Digital sovereignty should be considered successful if it is
resilient, resilient to policy, provides trusted public services and can shift suppliers or technological pathways when
needed.

It is recommended to focus on the implementation and institutionalization of the current national policy frameworks in
Pakistan to best effect rather than developing new policy documents that may be duplicated or overlap with existing
policy. The Artificial Intelligence Policy 2025, the Digital Nation Pakistan Act 2025, National Cyber Security Policy 2021
should be given special attention. They should be accompanied by clearly defined institutional mandates, realistic time-
lines, coordination mechanisms and measurable performance indicators. A unified implementation framework would
lessen the fragmentation among government departments and agencies, and provide a harmonized approach to digital
transformation, Al governance, cybersecurity and national technology policy.

Meanwhile, Pakistan must carry out a detailed national analysis of critical technologies to measure its reliance on these
technologies. The exercise should be used to identify dependencies between the various cloud services, data hosting,
semiconductor and computing fabric, digital identity providers, payment systems, cybersecurity services and key soft-
ware. The goal should be to ensure that the dependence is not a routine one of trade (which may be acceptable within an
interdependent global economy) but dependency which could lead to strategic weaknesses. Such an assessment would
give the policymakers a more solid foundation on which to make decisions regarding the need for domestic capacity,
diversification, redundancy or regulatory protection.

There also needs to be an increase in the interoperability of public digital infrastructure, which must be an integral part
of national digital policies. Instead of building individual technological projects in various institutions, there is need to
promote the use of common technical standards, establish processes for data exchange, establish institutional accounta-
bility, and ensure effective institutional auditing processes. Similarly, in the public sector, there must be governance
framework rules for the use of Al, pertaining to data quality, transparency, security, accountability and oversight. En-
hanced interoperability between government systems would benefit not only in terms of administrative efficiencies, but
also be a step towards minimizing duplication and enhancing the resilience of the national digital infrastructure.

Public procurement can have a significant part to play in technological resilience and minimizing unnecessary depend-
ency. Thus, interoperability, data and system portability, cyber security assurance, long-term maintainability and protec-
tion against unwarranted vendor lock-in must be addressed in government procurement policies. These measures should
not be used to limit legitimate international competition but instead need to be implemented in ways that do not unnec-
essarily limit the policy options available in the future. So strategic procurement can be used for both economic and
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national-security purposes: it can ensure flexibility and at the same time incentivize suppliers to adhere to increasingly
high governance and security standards.

Pakistan's ability to build a human resource and research capacity at home is also going to play a huge role in the long
term digital sovereignty. New strategic collaboration and partnership opportunities between universities, public institu-
tions, research centers and private industry should be created in areas like Artificial Intelligence, cybersecurity, data
governance, cloud engineering, semiconductor related skills and technology policy. Investing in the creation of technical
users of imported systems is not sufficient. It should also be able to assess, audit, modify and adapt external technology
as per the institutional and security needs of the country. If such expertise can be developed, then Pakistan may be able
to join the technological web of the world more effectively and minimize the risk of passive technological dependence.

Blockchain policy needs to shift from a technology-driven approach to a strong use-case approach, too. Distributed-ledger
systems should be deployed only where there is clear added value for the user over the use of traditional databases or
current digital systems. Potential blockchain applications should be measured and evaluated with respect to the govern-
ance model, data privacy issues, interoperability, financial and operational requirements, cybersecurity requirements,
and accountability mechanisms before they're implemented. This would help curb the drive to adopt blockchain simply
because it is new technology, and make sure that public sector use is based on real economic or administrative gains.

Pakistan needs to diversify its international technology partnerships and ensure strategic flexibility. The over-depend-
ence on one technology vendor or country or geopolitical region could introduce vulnerabilities to technical standards,
cybersecurity, software, cloud and infrastructure. Having several partners and technological ecosystems would enable
the country to benefit from foreign experience and investment along with having more policy sovereignty. Therefore,
diversification is not to be interpreted as technological isolation, but as a more strategic way to deal with external de-
pendency.

Lastly, there should be a better engagement by Pakistan in regional and multilateral platforms related to digital govern-
ance. New international regulations on artificial intelligence, trans border data transfers, digital trade, technical stand-
ards and cybersecurity will be a growing influence on developing countries' opportunities and limitations. If Pakistan
had been active in these forums, it would have been able to play a role in formulating such rules instead of just adapting
to rules which are made elsewhere. Diplomatic action also needs to be more effective in the global digital governance
arena, to ensure that the concerns of developing countries are represented in the new international technological reality,
such as, for instance, capacity constraints, equitable access to technology, policy autonomy, and digital inclusion.

The following are some limitations that should be taken into account when evaluating the arguments and conclusion(s)
of this study. Firstly, the article is not a systematic review or an original empirical investigation. The results it provides
are, therefore, contingent upon the quality, relevance, and scope of the secondary literature, policy documents and insti-
tutional sources incorporated in the analysis. While an attempt was made to include the most reliable and authoritative
sources, the study does not purport to be comprehensive in its coverage of all of the scholarship and policy developments
in Al, blockchain, digital sovereignty, and geopolitical competition. Secondly, the policy context of new technologies is
very fluid. The regulatory frameworks of key economies in areas such as Al and semiconductors, cybersecurity, data
governance and digital infrastructure are still in a state of dynamic evolution. Therefore, the policy instruments, institu-
tional arrangements or strategic priorities mentioned in this article may have been altered since the end of the reviewed
period. This constraint is especially relevant in places where Governments constantly adapt their technology limitations,
industrial policies and other regulations to new developments in technology and geopolitics. Thirdly, three different an-
alytic lenses from different theoretical backgrounds are used in the study. No attempt is made to synthesize and integrate
techno-realism, neo-structural and dependency-oriented approaches and the cyber-geopolitical analysis into one coher-
ent theoretical model. This method enables the study to investigate various aspects of technological power, structural
inequality and strategic rivalry, but can also restrict the number of degrees of theoretical integration that can be accom-
plished. The framework should thus be considered more as an analytical tool than as a complete theory of digital geopol-
itics. Last, the focus on Pakistan is national strategic/policy-level. The performance of implementation of individual min-
istries, provincial governments, regulatory bodies, technology companies, universities, and specific public-sector digital
programs are not systematically evaluated. The analysis, therefore, does not quantify the level of implementation of the
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current national policies in terms of their operational impacts. Comparative case studies, indicators based on implemen-
tation process, institutional assessments, and interviews with policy makers, regulators, researchers, industry and other
stakeholders can further contribute to this area for future studies.

The material, institutional and strategic underpinnings of geopolitical power are being transformed by artificial intelli-
gence, blockchain and digital infrastructure. The increased importance does not mean that digital technologies have re-
placed other traditional national strengths like military power, economic assets, industrial power, or control of territory.
Instead, new forms of the organization, protection, and projection of such conventional power are increasingly shaped by
technological systems. Economic productivity, information control, public administration, strategic industries, military
preparedness and the resilience of critical national systems are now impacted by artificial intelligence, advanced compu-
ting, data infrastructure, cyber and digital platforms. The semiconductor policies and advanced-computing restrictions,
industrial incentives, domestic technological capacity, and data governance are all now inextricably linked with geopolit-
ical strategy, as demonstrated by the intensifying technological competition from the United States and China. The analy-
sis also shows that geopolitical influence is not a by-product of technology and is not independent of its institutional and
political context. The strategic value of Al comes with ecosystems that involve computing power, qualified human re-
sources, quality data, research institutes, investment, regulatory power and governance. Blockchain also does not neces-
sarily have a pro-sovereignty, anti-state or decentralising agenda. Political impacts are dependent on its system architec-
ture, institutional control, regulation design and usage. Digital sovereignty shouldn't be seen as a type of technological
isolation or as total national self-sufficiency. A more practical one would be the ability of States to take autonomous and
meaningful decisions on key digital infrastructure, data, technological standards and strategic dependencies, but still be
plugged in to international markets, technological networks and cooperative institutions. The main challenge for devel-
oping countries like Pakistan, however, is the transition of the formulation of digital strategies into their implementation.
Pakistan already has several key cornerstones in place with its cybersecurity policies, digital transformation policies, and
an artificial-intelligence policy. Engaging in these formal commitments must be followed by institutionalization of these
capabilities in the long term through coordinated governance, investment in human resources and applied research, sta-
ble and interoperable infrastructure, diversified technological cooperation, better information management (data gov-
ernance), and evidence-based public procurement. Particular care needs to be taken to examine whether there are spe-
cific areas of international technological dependence where there are real strategic vulnerabilities, rather than assuming
that all international technological dependence is problematic. At a more general level, the new geopolitical landscape
will surely have a positive effect on states that will be able to control technological interdependence without compromis-
ing their strategic flexibility. The key question will not only be which countries have the most digital technologies, but
which will be able to effectively govern them, secure critical systems, build domestic capacities, reduce foreign reliance
and influence global standards and institutions which define the digital world. So, in this context, digital sovereignty is
becoming more of a strategic decision, institutional capability, and resilience. States that can continue to develop such
capacities as they engage in productive international technological networks will be in a stronger position to protect
national autonomy and be able to influence the global digital order.
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