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Abstract 

The rapid convergence of artificial intelligence, big data, and global digital platforms has fundamentally altered 

diplomatic practice, shifting it from closed, state-centric negotiation to real-time, data-driven, and algorithmically 

mediated interaction. Existing international relations theory, built around linear and deterministic assumptions about 

state behavior, increasingly struggles to explain the non-linear, probabilistic dynamics of contemporary diplomatic 

practice.  

This paper introduces quantum diplomacy as an analytical metaphor - borrowed from quantum physics rather than 

asserting any literal quantum-mechanical process - and develops the Quantum Diplomacy Transformation Framework 

(QDTF) as a new conceptual model for analyzing diplomacy in the digital era. The study employs a qualitative 

conceptual research design based on systematic document analysis, synthesizing digital power theory, complex 

adaptive systems theory, and algorithmic governance theory drawn from peer-reviewed literature and policy 

documents published between 2011 and 2025. 

The analysis identifies four defining characteristics of quantum diplomacy - real-time decision-making, non-linear 

causality, algorithmic mediation, and process invisibility - integrated into a five-layer QDTF model linking technological 

infrastructure, hybrid actors, data-driven mechanisms, and geopolitical outcomes. Unlike earlier digital diplomacy 

scholarship, which centers on the tools diplomats use, QDTF theorizes the causal logic connecting these tools to 

diplomatic outcomes. 

Applied illustratively to Indonesia, the framework shows a paradoxical position of large digital potential constrained 

by regulatory and infrastructural gaps. The paper contributes a new theoretical vocabulary, five testable propositions, 

and an analytical foundation for future empirical testing and evidence-based policy design. 
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INTRODUCTION 

Over the past two decades, digital technology has produced a structural transformation 

without precedent in the international system. AI, cloud computing, and massive data 

infrastructure have changed not only how people communicate, but how states conduct foreign 

policy (Kurbalija, 2020). Diplomacy, once the domain of closed, bilateral negotiation between 

sovereign states, now operates within a digitized ecosystem in which non-state actors, algorithms, 

and data infrastructures play an increasingly active role. 

This transformation is epistemological as much as technological. Classical realist and 

liberalist paradigms, which treat the state as a rational, unitary actor under predictable causal logic, 

face serious challenges from actors - technology companies, digital platforms, algorithms - 

operating across borders and outside traditional chains of diplomatic accountability (Floridi et al., 
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2018). Crises once managed over days now demand a response within minutes: in May 2023, a 

single AI-generated image of a fabricated explosion, shared through a verified but fraudulent 

account, briefly moved the S&P 500 before officials confirmed no incident had occurred (Bloomberg 

News, 2023) - illustrating how algorithmically amplified content can move markets and provoke 

diplomatic incidents in ways linear causal reasoning cannot predict (Bjola & Manor, 2024; Vykopal 

et al., 2024). 

Despite the scale of this shift, the literature still lacks an integrated vocabulary for 

diplomacy that is simultaneously non-linear, probabilistic, and algorithmically mediated. Existing 

digital diplomacy scholarship documents the tools diplomats use and how ministries have adapted 

to hybrid formats (Bjola & Holmes, 2015; Bjola & Manor, 2022), and recent work examines how 

generative AI may accelerate or destabilize diplomatic routines (Bjola & Manor, 2024; Di Martino 

& Ford, 2024). Yet this scholarship stops short of theorizing how these tools reshape diplomatic 

causality and agency. This paper addresses that gap by introducing quantum diplomacy - used 

strictly as an analytical metaphor borrowed from quantum physics, not a claim about literal 

quantum-mechanical processes - to denote diplomacy operating within a non-linear, probabilistic, 

algorithmically mediated environment, where actors extend beyond states, response time 

compresses toward real time, causality resists a single factor, and critical processes occur invisibly 

within digital infrastructure. Building on this, the paper develops the Quantum Diplomacy 

Transformation Framework (QDTF), linking infrastructure, hybrid actors, data-driven 

mechanisms, and geopolitical outcomes. 

The contribution is therefore twofold: conceptually, it names a phenomenon - non-linear, 

probabilistic, algorithm-mediated diplomacy - that terms such as “e-diplomacy” describe only 

partially; analytically, it operationalizes this into a layered model connecting macro-level 

infrastructure to micro-level interaction through feedback loops, specifying five testable 

propositions for future research. 

Accordingly, this paper pursues two objectives: to define quantum diplomacy and its 

distinguishing characteristics, and to construct and illustrate the QDTF model - including its 

testable propositions - through an application to Indonesia’s digital diplomacy position. The paper 

proceeds through theoretical foundations (Section II), methodology (Section III), findings and 

discussion (Section IV), and conclusion (Section V). 

 

LITERATURE REVIEW 

Understanding the transformation of diplomacy in the digital era requires a theoretical 

foundation that goes beyond a single disciplinary lens. This study integrates three complementary 

theoretical strands: digital power theory, complex adaptive systems (CAS) theory, and algorithmic 

governance theory. 

Digital power theory extends Nye’s (2011) concept of soft power into the digital domain: 

global power increasingly derives from control over data infrastructure and digital narratives 

rather than territory or armed force alone (Zuboff, 2019). Couldry and Mejias (2019) describe how 

platform capitalism reproduces colonial-style dependency, while Pohle and Thiel (2020) add that 

digital sovereignty is now a dimension of national sovereignty. 

Complex adaptive systems theory explains how many interacting actors produce emergent 

patterns unpredictable from any single component’s behavior (Holland, 1995; Helbing et al., 2019). 

Applied to diplomacy, foreign policy outcomes increasingly emerge from simultaneous interaction 

among states, technology companies, and platforms - not from the isolated decisions of a single 

sovereign actor. 

Algorithmic governance theory examines how algorithms automate decisions once made 

exclusively by humans (Diakopoulos, 2016), manifesting in diplomacy as sentiment analysis, crisis 
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monitoring, and AI-based decision support. Diakopoulos (2016) warns of an accountability gap as 

algorithms become political actors; Zeng (2022) shows this playing out differently across political 

systems, contrasting China’s centralized model with more accountability-oriented liberal-

democratic approaches. 

A rapidly growing body of work extends these strands to generative AI, updating the digital-

diplomacy literature beyond its earlier focus on tools and channels (Bjola & Holmes, 2015). Bjola 

and Manor (2022) show that ministries have moved toward hybrid diplomacy, structurally 

integrating virtual and physical engagement, and later argue that generative AI accelerates 

diplomacy along horizontal and vertical axes (Bjola & Manor, 2024), while Di Martino and Ford 

(2024) caution that AI’s single-answer tendency conflicts with diplomacy’s need to manage 

uncertainty. Vykopal et al. (2024) show experimentally that large language models generate 

persuasive disinformation at scale, extending algorithmic mediation to deliberate manipulation of 

the information environment. The EU’s Artificial Intelligence Act (European Parliament and Council 

of the European Union, 2024) then translates algorithmic governance theory (Diakopoulos, 2016) 

into binding policy with extraterritorial reach, while Adler-Nissen and Eggeling (2022) show 

diplomats contest and reshape digital technologies in everyday practice rather than adopting them 

uniformly - consistent with the CAS view that digital-era diplomacy is emergent. 

Parallel to these developments, diplomatic practice has evolved toward what Kurbalija 

(2020) terms data-driven diplomacy, anticipated by Melissen’s (2005) new public diplomacy, in 

which non-state actors and public opinion assume a far greater role than the Westphalian model 

allows. Yet none of these strands alone captures the combined non-linearity, algorithmic mediation, 

and invisibility that increasingly characterize diplomatic interaction - the gap this paper’s quantum 

diplomacy concept fills. 

Taken together, these strands point to a common conclusion: diplomatic power is 

decreasingly a function of territory or military capacity alone, and increasingly a function of a state’s 

capacity to generate, control, and interpret data flowing through digital infrastructure (Zuboff, 

2019; Pohle & Thiel, 2020). The literature nonetheless remains fragmented across disciplinary 

silos, motivating the synthesis in Section IV. 

 

Figure 1. Theoretical Foundations of the Quantum Diplomacy Transformation Framework: (a) 

Digital Power Theory, (b) Complex Adaptive Systems Theory, (c) Algorithmic Governance Theory 

Figure 1 shows QDTF as a synthesis of digital power (a), CAS (b), and algorithmic 
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governance theory (c), integrated into the analytical model developed in Section IV. 

 

RESEARCH METHOD 

Having identified this gap in the literature, the following section details how the study was 

designed and conducted to address it. This study adopts a qualitative conceptual research design 

for theory-building rather than hypothesis testing (Saunders et al., 2003), following Jaakkola’s 

(2020) theory-synthesis approach to conceptual-article design. 

Documents were located through structured keyword searches in Scopus, Web of Science, 

and Google Scholar - using terms including “digital diplomacy,” “algorithmic governance,” “complex 

adaptive systems” AND “international relations,” “generative AI” AND diplomacy, and “AI 

governance” - supplemented by citation snowballing from foundational works (e.g., Bjola & Holmes, 

2015; Nye, 2011). Sources were included if peer-reviewed, in English, published 2011–2025, and 

substantively addressed digital technology, algorithmic systems, or complex-systems theory in 

relation to diplomacy or governance; non-English and non-peer-reviewed sources were excluded, 

yielding the 27 sources cited directly in this paper, combined with institutional/policy reports and 

Indonesia’s regulatory documents. The search was completed in March–April 2026, with keyword 

and snowballing searches conducted iteratively across the three databases until successive 

searches returned no additional themes beyond the four theoretical strands already identified - 

digital power, complex adaptive systems, algorithmic governance, and their generative-AI 

extensions - indicating thematic saturation. The 27 directly cited sources therefore reflect this 

saturation point rather than a predetermined target: they were screened down from a larger initial 

pool of database and snowballing results after applying the peer-review, language, and 2011–2025 

date-range criteria above. 

The analytical process followed four stages: conceptual definition, identifying core 

characteristics through thematic analysis; theoretical synthesis, integrating digital power, CAS, and 

algorithmic governance theory via theoretical triangulation; model construction, organizing these 

into the five-layer QDTF model with causal relationships specified as the five propositions in 

Subsection The Quantum Diplomacy Transformation Framework (P1–P5); and illustrative 

application to Indonesia, to demonstrate analytical utility rather than to test the model statistically. 

As a conceptual study, this research involves no primary data collection, hypothesis testing, or 

human subjects. Its central limitation is that QDTF and its five propositions remain untested 

empirically, as discussed in the limitations section below. 

 

FINDINGS AND DISCUSSION 

Quantum Diplomacy as a New Paradigm 

The concept of quantum diplomacy borrows an analytical metaphor from quantum physics 

to describe diplomatic interaction in the digital age. By analogy, a state’s diplomatic position is often 

ambiguous and multidimensional - comparable to superposition - public observation through 

digital media can alter the negotiation being observed, comparable to the observer effect; and 

densely interconnected hybrid actors can move in correlated ways across unconnected arenas, 

comparable to entanglement. Quantum diplomacy is thus an approach operating within a non-

linear, probabilistic, algorithmically mediated environment, in which actors extend beyond states, 

response time compresses toward real time, causality resists reduction to a single factor, and 

critical processes occur invisibly within digital infrastructure (Bjola & Holmes, 2015; Bjola & Manor, 

2022; Floridi et al., 2018). 

These analogies are deliberately partial: quantum diplomacy does not claim diplomatic 

phenomena obey the mathematics of quantum mechanics, nor that AI systems perform literal 

quantum computation. The term is retained only because it captures, in accessible vocabulary, 



 RSF Conf. Proceeding Ser. Business, Manag. Soc. Sci. 

51 

three qualities classical IR theory struggles to express - ambiguity of position, sensitivity to 

observation, and correlated effects among distant actors - and should be read as a heuristic bridge, 

not a scientific claim. Figure 2 and Table 1 show four characteristics that distinguish quantum 

diplomacy from conventional and early digital diplomacy models. 

 

Figure 2. The Four Defining Characteristics of Quantum Diplomacy 

 

Figure 2 shows the four characteristics interlocking: compressed decision time (a) raises 

the odds of cascading effects (b), while algorithmic mediation (c) shapes what reaches decision-

makers largely outside scrutiny (d). 

Table 1. Defining Characteristics of Quantum Diplomacy 

Characteristic Conventional Diplomacy Quantum Diplomacy 

Response time Slow (days–weeks), deliberative Compressed to real time (minutes) 

Causality Relatively linear and traceable Non-linear, multi-causal, cascading 

Mediation 
Direct, human-to-human 

negotiation 

Algorithm-mediated (platform 

logic) 

Transparency 
Closed-door but formally 

accountable 
Often invisible (black-box systems) 

Figure 3 contrasts conventional and quantum interaction patterns. 
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Figure 3. Conventional versus Quantum Diplomatic Interaction Patterns 

 

Figure 3 shows conventional diplomacy (a) as a linear, state-only chain, against quantum 

diplomacy’s (b) dense, non-hierarchical network - explaining why outcomes become harder to 

predict or attribute to one decision-maker. 

The Quantum Diplomacy Transformation Framework (QDTF) 

Building on the four characteristics just outlined, the following framework organizes them 

into a structured, layered model of how they interact to produce diplomatic outcomes. This paper 

proposes the Quantum Diplomacy Transformation Framework (QDTF), an integrative model 

describing how components of the digital diplomatic ecosystem interact to produce geopolitical 

outcomes, grounded in a complex adaptive systems approach and organized into five 

interconnected layers (Figure 4; Table 2) linked through adaptive feedback loops rather than a 

single causal chain. 

 

Figure 4. The Quantum Diplomacy Transformation Framework (QDTF) 

Figure 4 shows QDTF’s five-layer stack, with solid arrows for the forward causal pathway 

(Table 2) and a curved feedback arrow showing outcomes reshaping Layer-1 investment - not a 
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one-directional pipeline, but a loop in which each layer shapes and is reshaped by those around it. 

Table 2. The Five Layers of the Quantum Diplomacy Transformation Framework 

Layer Core Components Causal Mechanism 

1. Global 

Technological Layer 

AI, big data, cloud 

computing, digital 

infrastructure 

Technological capacity increases data-

processing capability (P1) 

2. Data-Driven 

Diplomatic Engine 

Predictive analytics, NLP, AI-

based early warning 

Data capability compresses raw-data-to-

recommendation cycles (P2) 

3. Hybrid Actors 

System 

States, platforms, technology 

firms, non-state actors 

Actor proliferation increases non-

linearity of influence (P3) 

4. Quantum 

Interaction Space 

Real-time, non-linear, largely 

invisible interaction 

Mediation and invisibility raise 

disproportionate-outcome risk (P4) 

5. Geopolitical 

Outcomes 

Shifts in global power 

distribution, new 

governance norms 

Outcomes feed back into Layer 1, closing 

the loop (P5) 

Layers 1–5 are linked by five numbered, testable propositions: 

P1 : Technological capacity (Layer 1) is positively associated with data-processing capability 

(Layer 2) 

P2 : Greater data-processing capability compresses the raw-data-to-policy-

recommendation cycle, accelerating decision-making (Layer 2 → Layer 4) 

P3 : A greater proliferation of hybrid actors (Layer 3) increases the non-linearity of 

interactions in the Quantum Interaction Space (Layer 4) 

P4 : Higher algorithmic mediation and invisibility (Layer 4) increase the probability of 

outcomes disproportionate to their initiating events (Layer 5) 

P5 : Geopolitical outcomes (Layer 5) feed back into Layer 1 investment, producing an 

adaptive loop rather than a linear terminus 

Layers one and two form the material foundation: AI, cloud infrastructure, and predictive 

analytics increasingly determine state capacity (Zuboff, 2019). Layer three reflects the CAS insight 

that digital-age diplomacy involves far more diverse actors than the Westphalian model assumes 

(Holland, 1995; Adler-Nissen & Eggeling, 2022). Layer four is where the quantum characteristics in 

Section 4.1 are most visible, as Vykopal et al. (2024) show for AI-generated disinformation. Layer 

five captures how outcomes reshape Layer-one investment - part of the US–China–EU technological 

rivalry, in which the EU’s AI Act (European Parliament and Council of the European Union, 2024) 

shapes standards for other states (Kennedy, 2015; Zeng, 2022). 

QDTF’s added value is clearer when compared with existing frameworks. Bjola and 

Holmes’s (2015) typology catalogs diplomats’ tools without specifying how they alter diplomatic 

causality; Bjola and Manor’s (2022) hybrid-diplomacy model advances this organisationally but 
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does not explain why outcomes become non-linear. Where these ask which tools diplomats use and 

how they integrate them, QDTF asks through what causal pathway infrastructure and hybrid actors 

translate into non-linear outcomes - a question the five propositions render directly testable. 

Illustrative Application: Indonesia’s Paradoxical Position 

Applying QDTF descriptively to Indonesia illustrates its analytical utility. Indonesia’s digital 

economy reached an estimated USD 90 billion in gross merchandise value in 2024, a 13 percent 

year-on-year increase and the largest in Southeast Asia (Google, Temasek & Bain & Company, 

2024), giving it a structurally important position in the Hybrid Actors System (Layer 3) and 

Quantum Interaction Space (Layer 4). Yet at Layer 1, its infrastructure remains substantially 

dependent on foreign cloud and platform providers, and at Layer 2, data-governance regulation - 

though advancing through Law No. 27 of 2022 on Personal Data Protection (Republic of Indonesia, 

2022) - remains comparatively early-stage relative to the US, China, and the EU. QDTF renders this 

paradox analytically visible: high potential influence constrained by infrastructural gaps. 

This carries direct policy implications: strengthening Layer 1 requires sovereign 

infrastructure investment; strengthening Layer 2 requires institutional AI capacity and full 

implementation of the Personal Data Protection Law’s enforcement provisions; and leveraging 

Layers 3–4 requires a coherent digital non-alignment strategy engaging competing technology 

ecosystems without dependence on any one (Kennedy, 2015; Zeng, 2022). 

Theoretical and Practical Implications 

Indonesia’s paradox illustrates the framework’s analytical utility, but its significance 

extends beyond a single case to QDTF’s broader theoretical and practical implications. 

Theoretically, QDTF supports a materialist turn recognizing algorithms and data infrastructure as 

co-constitutive actors in diplomacy (Floridi et al., 2018; Latour, 2005; Wendt, 1999), and extends 

the concept of power beyond military and economic capability to include control over data flows 

and digital narratives. Practically, diplomatic institutions require substantive digital literacy - a 

working understanding of how algorithms shape outcomes, not just social-media familiarity 

(Kasekamp, 2018). For developing countries such as Indonesia, closing gaps at Layers 1 and 2 is a 

precondition for converting Layer 3–4 influence into durable diplomatic leverage. 

CONCLUSIONS  

This paper has introduced quantum diplomacy as an analytical metaphor for the non-linear, 

probabilistic, algorithmically mediated character of diplomatic interaction, operationalized 

through the five-layer QDTF and its five propositions. Its main contribution is conceptual: a 

vocabulary and structure for analyzing how technological infrastructure, hybrid actors, data-driven 

mechanisms, and geopolitical outcomes interact within a single adaptive system. Applied to 

Indonesia, QDTF makes visible a paradoxical position that generates the layer-specific implications 

discussed in the theoretical and practical implications subsection. 

 

LIMITATIONS & FURTHER RESEARCH 

Limitations extend beyond the absence of empirical testing noted in Section III. The 

quantum vocabulary carries interpretive risk, and applications should continue stating explicitly, 

as Subsection Quantum Diplomacy as a New Paradigm does, that no literal quantum-mechanical 

process is claimed. The illustrative application relies on a single case (Indonesia) whose paradox 

may not generalize. The underpinning literature is predominantly English-language and Western, 

under-representing non-Western theorizations of digital power. Finally, the five-layer structure has 

not been externally validated beyond the authors’ own synthesis, and its boundaries - particularly 

between Layers 2 and 4 - may prove less distinct under empirical coding.  



 RSF Conf. Proceeding Ser. Business, Manag. Soc. Sci. 

55 

Future work should operationalize the five propositions into measurable indicators and 

test them via comparative case studies or computational methods such as network and text 

analysis. Extending the framework to other developing countries would clarify whether Indonesia’s 

paradox reflects a broader Global South pattern, while expert elicitation could help validate QDTF’s 

layer boundaries. 
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