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Abstract: The rapid maturation of emerging technologies—artificial intelligence (AI), big data 

analytics, the Internet of Things (IoT), blockchain, cloud computing, digital twins and extended reality—

has fundamentally reshaped the way scholarly inquiry is conceived, conducted and communicated. This 

paper examines the role of these technologies as enablers and accelerators of multidisciplinary research 

development, where problems increasingly transcend the boundaries of any single discipline. Drawing on 

a mixed-methods design that combines a structured survey of 412 researchers across five broad 

disciplinary clusters (social sciences, commerce and management, health sciences, engineering and 

natural sciences) with a bibliometric review of publication trends between 2015 and 2025, the study 

characterises adoption intensity, perceived impact and the research-lifecycle stages most strongly 

affected. The findings indicate that cloud computing, AI and big data analytics are the most pervasive 

and highly rated enablers, with mean perceived impact scores of 4.42, 4.31 and 4.18 on a five-point scale 

respectively, while blockchain, digital twins and extended reality remain comparatively nascent. 

Adoption is uneven across disciplines, yet a consistent pattern emerges in which emerging technologies 

most strongly augment data collection and analysis, followed by collaboration and dissemination. The 

discussion situates these results within a conceptual framework that treats technology not merely as 

instrumentation but as connective infrastructure that lowers the cost of cross-disciplinary collaboration, 

standardises data exchange and supports reproducibility. The paper concludes that realising the full 

potential of emerging technologies for multidisciplinary research depends less on the technologies 

themselves than on institutional readiness, interoperable data governance, equitable access and 

sustained capacity building. Directions for future work include longitudinal impact studies, fairness and 

governance frameworks, and the development of discipline-agnostic research platforms. 

 

Keywords: Emerging technologies; multidisciplinary research; artificial intelligence; big data analytics; 

Internet of Things; blockchain; cloud computing; research methodology; interdisciplinarity; digital 

transformation. 

 

I. INTRODUCTION 

Contemporary research is defined increasingly by problems that refuse to remain within disciplinary boundaries. 

Climate change, public health, sustainable finance, smart governance and the responsible deployment of automation are 

not the property of any single field; they demand the simultaneous engagement of natural scientists, engineers, 

economists, social scientists, clinicians and policy scholars. As the questions have become more entangled, so too has 

the apparatus required to study them. Emerging technologies have moved from being convenient instruments confined 

to laboratories of computer science and engineering to becoming a shared infrastructure that mediates how knowledge 

across all disciplines is produced, validated and circulated. 
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By emerging technologies this paper refers to a cluster of digital capabilities that have matured rapidly over the past 

decade and whose application now extends well beyond their originating fields. Chief among them are artificial 

intelligence and machine learning, big data analytics, the Internet of Things, blockchain and distributed ledgers, cloud 

and edge computing, digital twins and extended reality. Individually each capability is significant; collectively they 

constitute a connective layer that reduces the friction historically associated with cross-disciplinary work—

incompatible data formats, costly computation, geographically dispersed teams and irreproducible workflows. 

Multidisciplinary research development, in turn, denotes the institutional and intellectual process by which teams 

drawn from different disciplines combine their methods, vocabularies and evidentiary standards to address a common 

problem. The promise is well documented: integrative work tends to generate higher-impact findings, attract larger and 

more diverse funding, and translate more readily into practice. The difficulty is equally well documented: differences in 

epistemology, terminology, incentive structures and data practices make collaboration expensive. The central argument 

of this paper is that emerging technologies materially lower these costs, and that understanding precisely where and 

how they do so is essential for any institution seeking to build durable multidisciplinary capacity. 

 

1.1 Motivation and Significance 

The motivation for this study arises from a gap between rhetoric and evidence. Funding agencies, universities and 

policy bodies routinely assert that digital technologies will transform research, yet empirical accounts of which 

technologies matter, for whom, and at which stage of the research lifecycle remain fragmented and discipline-specific. 

A clinician’s experience of cloud-based data sharing differs markedly from an economist’s use of large-scale text 

analytics or an engineer’s deployment of digital twins. Without a comparative, cross-disciplinary picture, institutions 

risk investing in fashionable technologies that deliver little integrative value while neglecting the unglamorous 

infrastructure—interoperable repositories, shared computation, common standards—that actually enables collaboration. 

This paper addresses that gap by offering a comparative assessment grounded in both practitioner perception and 

observable publication behaviour. Its significance is threefold. First, it provides a consolidated map of adoption and 

impact across five disciplinary clusters, allowing institutions to benchmark themselves. Second, it disaggregates impact 

by research-lifecycle stage, moving the conversation beyond the blunt question of whether a technology is ‘used’ 

toward the more useful question of what it actually changes. Third, it foregrounds the governance, access and capacity 

conditions under which technological promise is realised or squandered. 

 

1.2 Defining the Emerging-Technology Landscape 

Because the term ‘emerging technology’ is used loosely in everyday discourse, this study adopts deliberately bounded 

working definitions. A technology is treated as emerging when it satisfies three conditions: it has matured sufficiently 

to be deployable in routine research practice rather than remaining purely experimental; it is diffusing rapidly, with 

adoption and capability changing materially year on year; and its application has spread beyond its originating 

discipline. Seven capabilities meet these criteria for the purposes of this paper, and Table 1 sets out the operational 

definition of each together with its principal research relevance. These definitions are not exhaustive—the boundaries 

of the field are inherently fluid—but they provide a stable referent for the survey instrument and the analysis that 

follows. 

Table 1. Working definitions of the emerging technologies examined in this study. 

Technology Working Definition Primary Research Relevance 

Artificial Intelligence 
Computational systems that learn patterns from data to 

classify, predict or generate 

Automated analysis, 

modelling, literature synthesis 

Big Data Analytics 
Methods and platforms for processing high-volume, 

high-velocity, heterogeneous data 

Discovery from large and 

complex datasets 

Internet of Things Networked physical sensors and devices that generate Instrumentation, field sensing, 
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Technology Working Definition Primary Research Relevance 

real-time data streams experimentation 

Blockchain 
Distributed, tamper-evident ledgers maintaining a 

shared record without a central authority 

Provenance, integrity and trust 

in shared data 

Cloud Computing 
On-demand, network-delivered storage and 

computation at elastic scale 

Shared infrastructure, 

collaboration, scalability 

Digital Twins 
Dynamic virtual replicas of physical systems updated 

with live data 

Simulation, scenario testing, 

monitoring 

Extended Reality 
Immersive virtual, augmented and mixed-reality 

environments 

Visualisation, training, 

immersive analysis 

 

1.3 Research Questions and Objectives 

The study is organised around four research questions: (RQ1) Which emerging technologies are most widely adopted 

across disciplines, and how does adoption vary by field? (RQ2) How do researchers perceive the impact of these 

technologies on the quality and reach of their work? (RQ3) At which stages of the research lifecycle—data collection, 

analysis, collaboration, dissemination, reproducibility and funding access—is the effect most pronounced? (RQ4) What 

organisational and governance conditions mediate the translation of technological capability into research value? 

Corresponding objectives are to characterise adoption intensity through a structured survey, to triangulate perceived 

impact against bibliometric evidence of publication growth, to model the lifecycle stages most affected, and to derive a 

set of practical recommendations for institutions and policy makers seeking to strengthen multidisciplinary capacity. 

 

1.4 Contribution and Organisation of the Paper 

The contribution of the paper is a comparative, evidence-informed framework that treats emerging technologies as 

connective infrastructure for multidisciplinary research rather than as isolated tools. The remainder of the paper is 

organised as follows. Section 2 reviews related work spanning interdisciplinarity studies, technology adoption theory 

and domain-specific accounts of digital transformation, and consolidates them in a structured literature table. Section 3 

details the mixed-methods research methodology, including the survey instrument, sampling strategy and analytical 

procedure, and presents the methodological workflow as a flowchart. Section 4 reports and discusses the results 

through a series of tables and graphs. Section 5 concludes and outlines directions for future work. 

 

II. RELATED WORKS 

Research on the relationship between technology and scholarly practice spans several distinct but converging 

literatures. This section organises prior work into four strands—interdisciplinarity and team science, technology 

adoption and diffusion, domain-specific digital transformation, and infrastructure and open science—before 

consolidating representative studies in Table 1. 

 

2.1 Interdisciplinarity and Team Science 

A substantial body of scholarship has examined how integrative research is organised and why it succeeds or fails. The 

science-of-team-science literature emphasises that the barriers to collaboration are primarily social and epistemological 

rather than technical: differences in vocabulary, in what counts as evidence, and in reward structures. Bibliometric 

studies consistently find that interdisciplinary work, while initially penalised in conventional citation metrics, produces 

disproportionately high-impact contributions over longer horizons. This strand establishes the demand side of the 

problem—the persistent friction that any enabling technology must address—but says comparatively little about the 

specific technological mechanisms that might reduce that friction. 
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2.2 Technology Adoption and Diffusion 

A second strand draws on classical models of technology acceptance and diffusion of innovations, together with their 

many extensions. These frameworks explain adoption as a function of perceived usefulness, ease of use, social 

influence and facilitating conditions, and they have been applied to the uptake of analytics platforms, cloud services 

and AI tools in academic settings. The literature is instructive in highlighting that adoption is rarely uniform: it is 

shaped by disciplinary norms, infrastructural endowments and individual capability. However, much of this work treats 

the technology as an endpoint to be adopted rather than as an enabler of a downstream collaborative outcome, and it 

seldom compares across disciplines within a single study. 

 

2.3 Domain-Specific Digital Transformation 

A third strand comprises rich, field-specific accounts of digital transformation: precision medicine and clinical 

informatics in the health sciences; computational social science and large-scale text analysis in the social sciences; 

algorithmic finance, fintech and analytics in commerce and management; simulation, digital twins and IoT-enabled 

sensing in engineering; and high-throughput data pipelines in the natural sciences. These accounts are detailed and 

credible within their domains but are difficult to compare because they use different vocabularies and outcome 

measures. The present study deliberately adopts a common instrument across domains precisely to enable such 

comparison. 

 

2.4 Research Infrastructure and Open Science 

A fourth strand concerns the infrastructure of research itself—data repositories, identifiers, interoperability standards, 

reproducibility practices and open-science policy. This literature argues persuasively that the value of computational 

capability is contingent on the availability of well-governed, interoperable data and on institutional incentives that 

reward sharing. It provides the conceptual bridge that this paper builds upon: emerging technologies deliver 

multidisciplinary value not in isolation but when embedded in governance and infrastructure that make data findable, 

accessible, interoperable and reusable. 

Synthesising across these strands reveals a clear gap. The demand-side literature documents the friction of 

collaboration; the adoption literature explains uptake; the domain literatures describe transformation in isolation; and 

the infrastructure literature specifies enabling conditions. What is missing is an integrative, comparative account that 

links specific technologies to specific lifecycle stages across multiple disciplines simultaneously. Table 2 summarises 

representative contributions and positions the present study against them. 

Table 2. Summary of representative related work and research gaps addressed. 

Strand / Focus Typical Contribution Key Findings 
Limitation Addressed 

Here 

Team science & 

interdisciplinarity 

Organisation of integrative 

research 

Barriers are mainly social and 

epistemic; integrative work yields 

higher long-run impact 

Does not identify enabling 

technologies 

Technology 

acceptance & 

diffusion 

Models of uptake 

(usefulness, ease, 

facilitating conditions) 

Adoption is uneven and shaped by 

discipline and infrastructure 

Treats technology as 

endpoint, not enabler; rarely 

cross-disciplinary 

Health-sciences 

transformation 

Clinical informatics, 

precision medicine 

Data integration and analytics 

improve outcomes and discovery 

Field-specific; not 

comparable across domains 

Computational 

social science 

Large-scale text & network 

analytics 

New questions become tractable at 

scale 

Domain-bound outcome 

measures 

Engineering & 

natural sciences 

Digital twins, IoT sensing, 

HPC pipelines 

Simulation and sensing accelerate 

experimentation 

Limited link to 

collaboration outcomes 
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Strand / Focus Typical Contribution Key Findings 
Limitation Addressed 

Here 

Open science & 

infrastructure 

Repositories, standards, 

reproducibility 

Value of computation depends on 

interoperable, governed data 

Conceptual; lacks 

comparative empirical 

mapping 

This study 
Comparative mixed-

methods mapping 

Links technologies to lifecycle 

stages across five clusters 
— 

 

2.5 Toward an Integrative Conceptual Framework 

The four strands reviewed above motivate the conceptual framework that organises this study. The framework rests on 

a single proposition: emerging technologies contribute to multidisciplinary research not primarily as instruments that 

improve individual tasks, but as connective infrastructure that reduces the structural costs of working across disciplines. 

Three such costs are identified in the literature and adopted here as the framework’s analytical core. The first is the cost 

of data heterogeneity—the effort required to reconcile incompatible formats, vocabularies and standards across fields. 

The second is the cost of computation and access—the resources required to store, process and share data at the scale 

modern problems demand. The third is the cost of coordination—the difficulty of aligning geographically and 

epistemically distributed teams and of making their work transparent and reproducible. 

Against these three costs the framework maps the technologies along two functional dimensions. Analytical 

technologies—principally artificial intelligence and big data analytics—act chiefly on the data-heterogeneity and 

computation costs, increasing the depth and scale of inference possible from a given body of evidence. Connective 

technologies—principally cloud computing, and to a lesser extent blockchain and collaboration platforms—act chiefly 

on the coordination cost, lowering the barriers to shared work, provenance and reproducibility. A third group, 

comprising IoT, digital twins and extended reality, is best understood as interface technologies that bind the physical 

and virtual, extending the reach of both analytical and connective capabilities into the material world. This typology is 

not rigid—most technologies operate across more than one dimension—but it provides the lens through which the 

empirical results in Section 4 are interpreted, and it generates the testable expectation that analytical and connective 

technologies will exhibit distinct lifecycle-enablement profiles. 

 

III. RESEARCH METHODOLOGY 

To answer the four research questions, the study adopts a sequential mixed-methods design that integrates a structured 

questionnaire survey with a bibliometric analysis of publication trends. The mixed-methods choice is deliberate: self-

reported perception captures how researchers experience and value technologies, while bibliometric evidence provides 

an external, behaviour-based check on those perceptions. Convergence between the two strands strengthens confidence 

in the findings, while divergence is itself analytically informative. 

 

3.1 Research Design Overview 

The methodological workflow proceeds through nine stages, illustrated in Figure 1. The process begins with problem 

definition and the articulation of research objectives, followed by a literature review and bibliometric survey that 

together inform the identification of the emerging-technology domains to be studied. Primary and secondary data are 

then collected, pre-processed and normalised, and subjected to a quality check. Only data that satisfy the quality criteria 

proceed to the multidisciplinary impact analysis and modelling stage; data that fail are returned for re-processing or, 

where necessary, re-collection. The validated analysis feeds the results and discussion, which in turn ground the 

concluding recommendations and future directions. 
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Figure 1. Research methodology workflow for the study. 

The decision point in the workflow—‘Data Quality Acceptable?’—is central to the rigour of the design. Quality was 

assessed against four criteria: completeness (proportion of missing responses below a defined threshold), consistency 

(absence of contradictory answers across related items), validity (responses falling within admissible ranges) and 

reliability (internal consistency of multi-item constructs). Records or constructs failing these checks were either 

corrected through the normalisation routine or excluded, and the corresponding feedback loop in Figure 1 ensured that 

no sub-standard data entered the analytical stage. 

 

3.2 Sampling and Data Collection 

The survey targeted active researchers—faculty, post-doctoral scholars and senior research students—across five 

disciplinary clusters. A stratified purposive sampling strategy was used to ensure adequate representation of each 

cluster, with invitations distributed through institutional mailing lists and professional networks. Of 540 invitations, 412 



IJETIR 
  ISSN (Online) 2583-0554 

     

 

          International Journal of Emerging Technologies and Innovative Research (IJETIR) 
             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 

 Volume 6, Issue 5, May 2026 
 

Copyright to IJETIR     DOI: 10.48175/IJETIR-8214                    121 
   www.iciset.in  

     Impact Factor: 5.731 

usable responses were returned, a response rate of 76.3 per cent after the quality screening described above. Table 3 

summarises the achieved sample by discipline and academic role. 

Table 3. Composition of the achieved survey sample (N = 412). 

Disciplinary Cluster Faculty Post-doc Sr. Student Total 

Social Sciences 41 18 27 86 

Commerce & Management 44 15 29 88 

Health Sciences 39 21 24 84 

Engineering 40 19 26 85 

Natural Sciences 33 16 20 69 

Total 197 89 126 412 

Secondary data for the bibliometric strand were drawn from indexed publication records covering the period 2015 to 

2025. For each technology domain, the annual count of multidisciplinary publications—operationalised as articles 

classified under two or more subject categories—was extracted and indexed to a common base to permit comparison of 

growth trajectories rather than absolute volumes, which differ substantially by field. 

 

3.3 Survey Instrument and Constructs 

The questionnaire comprised four sections: respondent profile, technology adoption intensity, perceived impact, and 

lifecycle-stage enablement. Adoption intensity was captured as the percentage of a respondent’s recent projects in 

which each technology was used. Perceived impact and lifecycle enablement were measured on five-point Likert scales 

anchored from 1 (very low) to 5 (very high). Table 4 lists the principal constructs, their operational definition and the 

reliability achieved, expressed as Cronbach’s alpha. All multi-item constructs exceeded the conventional 0.70 

threshold, indicating acceptable internal consistency. 

Table 4. Survey constructs, operationalisation and internal reliability. 

Construct Operational Definition Items Cronbach α 

Adoption intensity Share of recent projects using the technology (%) 7 0.81 

Perceived impact Self-rated effect on research quality and reach (1–5) 7 0.88 

Lifecycle enablement 
Effect rated across six research-lifecycle stages (1–

5) 
6 0.84 

Facilitating conditions Institutional support, access and training (1–5) 5 0.79 

Governance readiness Data governance, ethics and interoperability (1–5) 4 0.76 

 

3.4 Analytical Procedure 

Quantitative responses were analysed using descriptive statistics (means, standard deviations and proportions) to 

characterise adoption and impact, and comparative statistics to test for differences across disciplines. Mean impact 

scores were reported with their dispersion to convey both central tendency and the degree of consensus among 

respondents. The bibliometric series were examined for growth pattern and relative trajectory. Finally, perceptual and 

bibliometric findings were triangulated: where a technology was both highly rated and exhibited rapid publication 

growth, the evidence was treated as strongly convergent; isolated signals were interpreted more cautiously. This 

procedure directly supports the multidisciplinary impact analysis stage of Figure 1 and provides the foundation for the 

results presented in the next section. 
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3.5 Validity, Reliability and Ethical Considerations 

Several measures were taken to safeguard the validity and reliability of the study. Content validity was addressed by 

deriving the survey items from the constructs established in the reviewed literature and by piloting the instrument with 

a small panel of researchers drawn from each cluster, whose feedback informed the wording and ordering of items. 

Construct reliability was confirmed through the internal-consistency coefficients reported in Table 4, all of which 

exceeded the accepted threshold. The triangulation of self-reported perception against independent bibliometric 

evidence provided a form of convergent validity that a single-method design could not. To limit common-method bias, 

the questionnaire mixed positively and negatively framed items, randomised the order of technologies and assured 

respondents of anonymity to reduce social-desirability effects. 

Ethical considerations were observed throughout. Participation was voluntary and based on informed consent, with 

respondents free to withdraw at any stage; no personally identifying information was retained, and all data were 

aggregated before analysis. Secondary bibliometric data were drawn from publicly indexed records. The study 

introduced no intervention and posed no foreseeable risk to participants beyond the minimal burden of completing a 

questionnaire. These safeguards align the design with standard institutional expectations for research involving human 

respondents and reinforce the credibility of the findings reported below. 

 

IV. RESULTS AND DISCUSSION 

This section reports the findings in the order of the research questions. It first presents adoption intensity across 

disciplines (RQ1), then perceived impact (RQ2), followed by lifecycle-stage enablement (RQ3) and the mediating role 

of governance and facilitating conditions (RQ4). Each set of results is presented graphically or in tabular form and 

interpreted in turn. 

 

4.1 Adoption of Emerging Technologies Across Disciplines 

Figure 2 reports the mean adoption intensity of five core technologies across the five disciplinary clusters. Cloud 

computing is the most pervasive technology in every discipline, with adoption ranging from 66 per cent in engineering 

to 78 per cent in the natural sciences, reflecting its role as a near-universal substrate for storage, computation and 

collaboration. Artificial intelligence and big data analytics follow, but their distribution is more uneven: AI adoption is 

highest in the natural sciences and social sciences and comparatively modest in engineering, where domain-specific 

simulation tools partly substitute for general-purpose AI. The Internet of Things shows the opposite profile, peaking in 

engineering and health sciences—fields in which physical sensing is intrinsic—while blockchain remains the least 

adopted technology overall, with a notable concentration in commerce and management where ledger and provenance 

applications are most salient. 
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Figure 2. Mean adoption intensity (%) of core emerging technologies by disciplinary cluster. 

The pattern in Figure 2 supports a nuanced reading of RQ1. Adoption is neither uniform nor random; it tracks the 

affinity between a technology’s core capability and a discipline’s characteristic data and method. General-purpose 

enablers such as cloud computing and, increasingly, AI diffuse broadly, whereas specialised capabilities such as IoT 

and blockchain cluster where their affordances align with disciplinary practice. For institutions, the implication is that 

horizontal investment in shared cloud and analytics infrastructure benefits all disciplines, while investment in 

specialised capabilities should be targeted where uptake and need are demonstrably high. The underlying figures are 

reported in Table 5, which also gives the row mean across technologies for each discipline. 

Table 5. Adoption intensity (%) of core technologies by disciplinary cluster. 

Discipline AI Big Data IoT Blockchain Cloud Mean 

Social Sciences 62 55 33 29 70 49.8 

Commerce & Mgmt 58 67 44 51 74 58.8 

Health Sciences 41 49 57 31 68 49.2 

Engineering 34 38 61 36 66 47.0 

Natural Sciences 71 64 52 33 78 59.6 

Technology mean 53.2 54.6 49.4 36.0 71.2 52.9 

Reading Table 5 by column confirms cloud computing as the dominant technology (mean 71.2 per cent) and 

blockchain as the least diffused (36.0 per cent). Reading by row shows the natural sciences and commerce and 

management as the most technologically intensive clusters, and engineering as comparatively reliant on a narrower set 

of specialised tools. These descriptive figures provide the quantitative basis for the discipline-level comparison reported 

in Section 4.4. 

 

4.2 Perceived Impact of Emerging Technologies 

Figure 3 places adoption in temporal context by charting the growth of multidisciplinary publications associated with 

each technology between 2015 and 2025, indexed to a common base. Artificial intelligence exhibits the steepest 

trajectory, overtaking big data analytics around 2020 and accelerating thereafter, consistent with the broad availability 
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of pre-trained models and accessible tooling. Big data analytics and IoT show strong but more linear growth, while 

blockchain, despite a high relative growth rate from a small base, remains the smallest contributor in absolute terms. 

The bibliometric evidence thus corroborates the survey: the technologies researchers rate most highly are also those 

whose integrative scholarly output is expanding most rapidly. 

 
Figure 3. Growth of multidisciplinary publications by technology, 2015–2025 (indexed). 

Turning to perception directly, Figure 4 reports the mean perceived impact score for seven technologies, with error bars 

indicating dispersion across respondents. Cloud computing (4.42), artificial intelligence (4.31) and big data analytics 

(4.18) form a clear leading tier, each rated well above the scale midpoint and with relatively tight dispersion, indicating 

broad consensus. The Internet of Things occupies an intermediate position (3.86), while blockchain (3.41), digital twins 

(3.29) and extended reality (3.07) trail, with markedly wider error bars that signal genuine disagreement among 

researchers about their value—typically high among the minority who have adopted them and low among the majority 

who have not. 

 
Figure 4. Mean perceived impact score (1–5) by technology, with standard-error bars. 
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Together, Figures 3 and 4 answer RQ2 with a consistent message. The leading tier of cloud, AI and big data analytics is 

distinguished not only by high average ratings but by consensus and by independent confirmation in publication 

growth—a triangulation that lends the finding considerable robustness. The trailing technologies are better understood 

as emerging-within-emerging: promising, occasionally transformative for specific applications, but not yet generally 

embedded in everyday multidisciplinary practice. The wide dispersion in their ratings is a signal that their value is 

highly context dependent. 

 

4.3 Enablement Across the Research Lifecycle 

RQ3 asks not merely whether technologies are valued but where in the research process they exert their effect. Figure 5 

presents a radar comparison of the three leading technologies across six lifecycle stages. The profiles are revealing. 

Artificial intelligence and big data analytics peak sharply at the analysis-and-modelling stage and remain strong at data 

collection, reflecting their core function in extracting structure from data. Cloud computing, by contrast, shows a flatter 

and more balanced profile: its strongest contributions are to collaboration and dissemination, the connective activities 

that bind multidisciplinary teams, with solid support for reproducibility through shared, versioned environments. 

 
Figure 5. Lifecycle-stage enablement profiles of the three leading technologies (1–5). 

This divergence in profiles is the central qualitative insight of the study. Analytical technologies and connective 

technologies play complementary rather than competing roles. AI and big data deepen what a team can learn from its 

data; cloud and collaboration platforms widen who can participate and how readily results can be shared and 

reproduced. Effective multidisciplinary programmes require both, and the relatively modest scores for funding access 

across all three technologies suggest that the financial and institutional architecture of research has not yet adapted as 

fully as its technical architecture—a theme taken up under RQ4. 
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4.4 Discipline-Level Differences in Perceived Impact 

Beyond the aggregate picture, RQ1 and RQ2 invite examination of whether the value attributed to emerging 

technologies differs systematically by discipline. Table 6 reports, for each disciplinary cluster, the mean perceived-

impact score across all technologies, its standard deviation, and a relative ranking. A one-way comparison of means 

across the five clusters indicated statistically meaningful variation, with the natural sciences and commerce and 

management reporting the highest overall impact and the social sciences the most conservative ratings. The dispersion 

figures are themselves informative: the wider standard deviation in the social sciences and health sciences reflects the 

coexistence of enthusiastic adopters and cautious sceptics within those fields, whereas the tighter dispersion in 

engineering and the natural sciences indicates a more settled consensus. 

Table 6. Overall perceived impact of emerging technologies by discipline (1–5). 

Discipline Mean Impact Std. Dev. n Rank 

Natural Sciences 4.12 0.46 69 1 

Commerce & Management 4.03 0.58 88 2 

Engineering 3.91 0.49 85 3 

Health Sciences 3.78 0.63 84 4 

Social Sciences 3.64 0.67 86 5 

All disciplines 3.90 0.58 412 — 

The ranking in Table 6 should be interpreted in light of disciplinary data cultures rather than as a measure of 

sophistication. Fields whose evidentiary base is already quantitative and data-intensive—the natural sciences, and 

increasingly commerce and management through analytics and fintech—find the affordances of emerging technologies 

immediately applicable. Fields with a stronger qualitative or interpretive tradition, such as parts of the social sciences, 

integrate these technologies more selectively, valuing them for specific tasks rather than as a wholesale transformation. 

This reading reinforces the framework introduced in Section 2.5: the impact of a technology is a function of its fit with 

a discipline’s characteristic problems and data, not an intrinsic property that applies uniformly across fields. 

 

4.5 Mediating Role of Governance and Facilitating Conditions 

Finally, Table 7 reports the relationship between institutional readiness and realised impact. Respondents were grouped 

by their governance-readiness score, and mean perceived impact was compared across the groups. The pattern is 

unambiguous: researchers in high-readiness environments report substantially greater impact from the same 

technologies than those in low-readiness environments, and the gap widens for the more infrastructure-dependent 

capabilities. This supports the study’s central proposition that technology delivers multidisciplinary value as a function 

of the governance and infrastructure in which it is embedded, not as an intrinsic property of the technology itself. 

Table 7. Mean perceived impact by institutional governance-readiness tier. 

Technology Low Tier Medium Tier High Tier High − Low Gap 

Cloud Computing 3.91 4.34 4.71 +0.80 

Artificial Intelligence 3.62 4.19 4.68 +1.06 

Big Data Analytics 3.48 4.05 4.59 +1.11 

Internet of Things 3.11 3.74 4.32 +1.21 

Blockchain 2.78 3.30 3.94 +1.16 

Overall mean 3.38 3.92 4.45 +1.07 
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The widening gap for IoT and blockchain in Table 7 is particularly instructive. These infrastructure-heavy technologies 

are precisely the ones whose value collapses in poorly governed environments and flourishes where interoperability, 

ethics processes and data stewardship are mature. The implication for policy is direct: investment in governance and 

facilitating conditions is not an overhead to be minimised but a multiplier that determines the return on every other 

technology investment. 

 

4.6 Implications for Practice and Policy 

Taken together, the results carry practical implications for three groups of actors. For research institutions, the evidence 

argues for a deliberate sequencing of investment: shared, horizontal infrastructure—cloud computation, interoperable 

repositories and analytics platforms—should precede the acquisition of specialised capabilities, because the former 

benefits every discipline and amplifies the latter. Institutions should also treat data governance, ethics review and 

interoperability standards as core infrastructure rather than administrative afterthoughts, given their demonstrated role 

as multipliers of realised impact. 

For funding agencies, the findings suggest that calls and evaluation criteria should reward not only the novelty of the 

technology proposed but the maturity of the data-governance and collaboration arrangements that surround it. The 

persistently modest scores for funding access across all technologies in Figure 5 indicate that financial mechanisms 

have lagged behind technical capability; instruments that explicitly support shared infrastructure, cross-disciplinary 

team formation and reproducibility would help close this gap. For individual researchers and teams, the complementary 

profiles of analytical and connective technologies imply that building capability in both—rather than specialising 

narrowly in one—is the surer route to integrative, high-impact work. Capacity-building programmes should therefore 

pair training in analytical methods with training in collaborative and open-science practice. 

 

4.7 Synthesis 

Across the four research questions a coherent picture emerges. Adoption is broad for general-purpose enablers and 

targeted for specialised ones (RQ1); the leading tier of cloud, AI and big data is distinguished by high, consensual 

impact confirmed in publication growth (RQ2); analytical and connective technologies play complementary roles 

across the lifecycle (RQ3); and governance readiness materially amplifies realised value (RQ4). The unifying 

interpretation is that emerging technologies function as connective infrastructure for multidisciplinary research—

lowering the cost of collaboration, standardising data exchange and supporting reproducibility—and that their benefits 

are contingent on the institutional conditions under which they are deployed. 

 

V. CONCLUSION AND FUTURE WORK 

This paper set out to clarify the role of emerging technologies in the development of multidisciplinary research, moving 

beyond general assertions toward a comparative, evidence-informed account. Combining a structured survey of 412 

researchers across five disciplinary clusters with a bibliometric analysis of a decade of publication trends, the study 

reached four principal conclusions. First, adoption is structured rather than uniform: general-purpose enablers—cloud 

computing, artificial intelligence and big data analytics—diffuse broadly across disciplines, while specialised 

capabilities such as the Internet of Things and blockchain concentrate where their affordances match disciplinary 

practice. Second, this leading tier is distinguished not only by high perceived impact but by consensus among 

researchers and by independent confirmation in the rapid growth of multidisciplinary publications. Third, technologies 

divide functionally into analytical capabilities that deepen what teams learn from data and connective capabilities that 

widen participation, collaboration and reproducibility; effective programmes require both. Fourth, and most 

consequentially, the realised value of any technology is strongly mediated by institutional governance readiness and 

facilitating conditions. 

The overarching contribution is a reframing of emerging technologies as connective infrastructure for multidisciplinary 

research rather than as a collection of discrete tools. On this view the strategic priority for universities, funders and 

policy makers is not simply to acquire the latest capability but to build the interoperable data governance, equitable 

access and sustained capacity that allow capability to translate into integrative scholarship. The evidence that the 
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impact gap between high- and low-readiness environments is largest for the most infrastructure-dependent technologies 

makes the case plainly: governance is a multiplier, not an overhead. 

Several limitations qualify these conclusions and motivate further work. The survey relies on self-reported perception, 

which the bibliometric triangulation mitigates but does not eliminate; the cross-sectional design captures a single 

moment in a fast-moving landscape; and the disciplinary clusters, while broad, necessarily aggregate considerable 

internal diversity. The bibliometric series, indexed for comparability, describe relative rather than absolute trajectories. 

Future work can extend the study along four lines. First, longitudinal designs that follow teams and institutions over 

several years would establish causal direction and capture the effects of newer capabilities such as generative AI and 

digital twins as they mature. Second, the development and empirical testing of fairness, ethics and governance 

frameworks tailored to multidisciplinary settings would translate the governance-readiness finding into actionable 

practice. Third, the design and evaluation of discipline-agnostic research platforms—integrating shared computation, 

interoperable data and collaboration tools—would test directly whether connective infrastructure produces the 

integrative outcomes this study associates with it. Fourth, comparative studies across institutional and national contexts, 

particularly in resource-constrained settings, would illuminate questions of equitable access that are central to the 

global development of multidisciplinary research. Pursuing these directions would move the field from describing the 

role of emerging technologies toward deliberately designing the conditions under which that role is most beneficial. 
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