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BARRIERS TO AGENTIC Al ENTERPRISE
TRANSFORMATION

This study identifies, classifies, and critically analyzes barriers
to enterprise transformation under the influence of agentic
Al — autonomous software that leverages large language
models (LLMs) to perceive its environment, reason through
complex tasks, plan and execute actions, and use tools to
achieve goals with minimal human oversight.

A critical narrative literature review of 30 sources (2019—
2026) was conducted. Barriers were identified inductively
through open and axial coding; Sociotechnical Systems (STS)
theory was then applied as an interpretive lens to map the
resulting dimensions onto social and technical subsystems
and analyze cross-subsystem interactions.

Twenty-nine barriers were classified into five dimensions:
technological (7), organizational (7), human (6), governance
and regulatory (4), and economic (5). Each barrier was
assessed for agentic specificity. Three barriers were identified
as agentic-specific (error propagation in multi-agent
systems, role ambiguity, accountability diffusion). At the
same time, the remaining 26 are carried over from prior digital
transformation waves —22 in amplified form and 4 unchanged.
STS mapping based on root-cause analysis revealed that 12
barriers originate in the technical subsystem and 17 in the
social subsystem, with governance serving as the social
subsystem's primary mechanism for managing the technical
subsystem. Five interaction mechanisms were identified, with
the majority propagating across the subsystem boundary.

Agentic Al transformation barriers constitute an
interdependent sociotechnical system rather than isolated
obstacles. The governance calibration problem — balancing
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control with the autonomy that gives agentic Al its value — emerges as the STS
joint optimization challenge: governance, as the social subsystem's mechanism
for managing the technical subsystem, must simultaneously enable and constrain
autonomous operation.

The taxonomy provides a diagnostic framework for identifying priority barrier
dimensions and understanding cross-dimensional amplification mechanisms. The
agentic-specificity classification helps organizations distinguish challenges that
require novel approaches from those that are addressable with established practices.

Keywords: agentic Al, enterprise transformation, barriers, sociotechnical systems, Al
adoption, governance, digital transformation, organizational change, taxonomy, multi-
agent systems.

PomaH KY3IB
BAP'€EPU ATEHTHOI LLUI-TPAHC®OPMALIT NIANPUEMCTB

Aocnig)xeHHs cnpsiMoBaHe Ha igeHTU@iKalilo, knacugikalilo Ta KpUTHYHNIA
aHanis 6ap'epiB TpaHcpopMaLii nignpmMeMcTB nig BNJIMBOM areHTHOro WTYYHOrO iH-
TesIeKTy —aBTOHOMHOIO NPOrpaMHoro 3aéeane4yeHHs, L0 BUKOPUCTOBYE BeJINKi MOB-
Hi mogeni (LLM) wopfo cnpuiHATTS cepefoBULLa, aHali3y CKaagHUX 3aBaaHb, nia-
HYBaHHSI Ta BUKOHAHHS Qi i BUKOPUCTaHHSI iHCTPYMEHTIB 4Nl BOCArHeHHs uyinen 3
MiHiManbHUM NTIO[CbKUM KOHTPOJIEM.

NMpoBeaeHo KPUTUYHUI HapaTUBHMI OrNsag NiTepatypu Ha OCcHOBI 30 gxxepen
(2019 — 2026 pp.). bap'epy ineHTUPiKOBaHO IHOAYKTUBHO LWISIXOM BigKPUTOro Ta
0CbOBOIro KoflyBaHHS; Teopito cowjioTexHiyHMX cucrtem (CTC) 3acTOoCOBaHO SIK iHTep-
nperawuiiiHy niH3y Ons Bigo6pakeHHs1 BUSIBIEHUX BUMIPIB Ha coLjia/ibHY Ta TeXHIYHY
nigcucreMu Ta aHanisy Mi>KCUCTeMHUX B3aEMOZIN.

KnacugikoBaHo 29 6ap’epiB 3a n'aTbMa BUMipaMu: TEXHOJIOriYHMi (7), opraHisa-
yiviHui (7), mogcbkui (6), ynpaBniHCbKO-perynsaTopHui (4) Ta eKoOHOMiKo-giHaHco-
Bui (5). KoxkeH 6ap'ep ouyiHeHO 3a areHTHolo crieyngiyHicTio. Tpy 6ap'epy BUSHa4Ye€HO
SIK areHTHo-crneuniyHi (kackagiHe NMOWUPEHHSI MOMMUJIIOK Y MYJIbTUAreHTHUX CUCTe-
Max, HeBU3Ha4YeHicTb posieH, auy3is BignosiganbHOCTI), Togi SIK pewwTa 26 € ycnag-
KOBaHUMM 3 nionepegHix XBub LUUppoBoi TpaHcpopMaLii — 22 y nigcuneHin popmi
Ta 4 6e3 3MiH. CTC-Bigo6pa)>keHHs1 Ha OCHOBI aHai3y NepLONPUYNH BUSBUIIO, LLO 12
6ap'epiB noxogATb 3 TexHiYHOI nigcucremu Ta 17— i3 couiasbHOI, Npyu LbOMY ynpaBs-
JNIiIHHA BUCTYNae MexaHi3MoOM coliasibHoi nigcuctemMu Ons peryntoBaHHs TEXHIYHOI.
IaeHTUPiKoBaHO N'ATb MexaHi3MiB B3aemopil, 6inbLUiCTb 3 AKUX NePEeTUHAE MEXXY MK
nigcucremamm.
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Bap'epu TpaHcpopMaLii nig BnaMBom areHTHOro LUI ckiagaloTb B3aEMO3aeXxHy
couioTexHiYHYy cuctemy, a He Hab6ip izonboBaHux nepewkon. [Ipo6iemMa Kani6pyBaH-
HS1 ynpaB/iHHA — 6a/1aHCyBaHHSI KOHTPOJII0 3 aBTOHOMHICTIO — BU3Ha4YeHa SIK Mpo6-
n1leMa cninbHoi onTumMisayii CTC, W0 BUHUKAE 3 aHa/li3y MiDKCUCTEMHUX B3acMogil:
ynpaBniHHS, SK MeXaHi3M colia/ibHOI nigcucTeMu assi perynoBaHHs TEXHIYHOI, Mae
0fIHOYaCcHO YMO)XX/INBJ/IIOBaTH Ta 06Me)XyBaTu aBTOHOMHE YHKLiOHYBaHHS.

TaKCOHOMisl Haga€e [iarHOCTUYHUM IHCTPYMEHT OJ1s1 BA3SHAYE€HHS NPiopUTETHUX
HanpsiMiB BTpY4YaHHS Ta PO3YMiHHS MexaHi3MiB MiXXBUMIpHOro nigcuneHHs 6ap’epis.
Knacudgikauis 3a areHTHoO cnieyn@ivyHicTIoO fornomarae opraHizauissM Bigpi3HATH BU-
KJIMKM, Lo NoTpe6yIoTb HOBUX NiAXOAIB, Bif THX, L0 BUPILLYIOTbCS YCTasleHUMU MpakK-
TUKaMM.

KnroyoBi cnoBa: areHTHWI LITYYHWI [HTeNeKT, TpaHCoopMallis nigrnpueMcTs,
6ap'epu, COLIOTEXHIYHI CUCTEMM, BIPOBaAXXEHHS LU, yrpaBniHHS, LnMdpoBa TpaHCHopmMa-
Llisl, OpraHi3aliviHi 3MiHW, TAaKCOHOMIiSl, MyIbTUAreHTHi CUCTEMM.

Problem statement. Enterprise adoption of artificial intelligence has acceler-
ated from experimental pilots to a strategic priority within a single business cy-
cle. According to industry surveys, 30% of organizations are exploring agentic
Al options and 38% are piloting solutions. Yet, only 11% have deployed agentic
systems in production environments (Deloitte, 2026)—this disparity between
exploration and deployment points to systematic barriers that existing frame-
works have not adequately addressed.

Agentic Al represents a qualitative departure from prior Al implementations.
Unlike conventional Al systems that execute predefined tasks, agentic Al con-
sists of autonomous multi-agent systems capable of dynamic task decom-
position, inter-agent coordination, persistent memory, and continuous scope
expansion (Sapkota et al., 2025). These properties create transformation chal-
lenges that do not map cleanly onto established technology adoption frame-
works designed for bounded, predictable systems.

The academic treatment of barriers to agentic Al enterprise transformation
remains fragmented. Existing analyses either treat agentic Al as generic Al,
applying established frameworks such as the Technology-Organization-En-
vironment (TOE) model (Tornatzky & Fleischer, 1990) without examining what
distinguishes agentic contexts, or produce ad-hoc barrier lists without theo-
retical grounding (Chopra, 2025; Deloitte, 2026). Meanwhile, academic studies
thatdo apply theoretical rigor—such as Papagiannidis et al.'s (2022) multi-case
analysis of Al governance or Makarius et al.'s (2020) sociotechnical framework
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for Al integration — address Al broadly rather than the specific challenges of
autonomous, scope-expanding agent systems.

This gap has practical consequences. Organizations attempting agentic Al
transformation lack a systematic diagnostic tool for identifying which barriers
require attention and how barriers in different dimensions interact. Without
such a tool, interventions target isolated symptoms — investing in infrastruc-
ture while governance gaps persist, or training employees while organizational
structures remain unchanged —producing the persistent pilot-to-scale failures
documented by industry data.

This study addresses the gap by constructing a five-dimensional barrier taxon-
omy through inductive coding of 30 sources, then applying Sociotechnical Sys-
tems (STS) theory as an interpretive lens to reveal the subsystem structure un-
derlying the taxonomy. Unlike Chopra (2025), whose five barrier categories are
derived from market reports without theoretical anchoring, and Li et al. (2025),
who focus on organizational barriers excluding technical and economic dimen-
sions, this taxonomy: (a) classifies each barrier by agentic specificity — distin-
guishing barriers unique to agentic Al from those inherited from prior digital
transformation waves; (b) maps the inductively-derived dimensions onto STS
subsystems based on root-cause analysis, revealing that the social subsystem
contains the majority of barriers; (c) analyzes cross-subsystem interactions,
revealing self-reinforcing barrier cycles; and (d) identifies the governance cali-
bration problem —balancing control with the autonomy that gives agentic Al its
value —as the STS joint optimization challenge that emerges from the interac-
tion analysis, rather than as a barrier within the taxonomy itself.

The article is structured as follows. Section 2 reviews the literature on Al adop-
tion barriers, digital transformation obstacles, and sociotechnical systems the-
ory, organized by analytical tensions rather than themes. Section 3 states the
research aims and objectives. Section 4 describes the critical narrative review
methodology. Section 5 presents the barrier taxonomy, agentic specificity, and
STS subsystem analysis. Section 6 discusses cross-dimensional interactions,
counter-evidence, and practical implications. Section 7 offers conclusions and
future research directions.

Analysis of recent research and publications. The answer to whether the

failures of Al-driven enterprise transformation are primarily due to technical or
organizational factors will vary depending on who is asked.
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Industry surveys consistently foreground technical infrastructure. Gartner
(2025) predicts that over 40% of agentic Al projects will be canceled by 2027
due to escalating costs, unclear business value, or inadequate risk controls —
with legacy system incompatibility identified as a key contributing factor. De-
loitte's (2026) enterprise survey reports that 48% of organizations cite data
searchability and 47% cite data reusability as obstacles to their Al automation
strategy. The World Economic Forum (2025) identifies infrastructure con-
straints as one of three core obstacles to the adoption of agentic Al, alongside
trust deficits and data gaps. This evidence indicates that technical readiness
is the primary bottleneck.

Academic research offers a different diagnosis. Makarius et al. (2020) argue,
based on sociotechnical analysis, that Al implementation carried out without
structured employee socialization — regardless of technical capability —is un-
likely to create organizational value. Their framework identifies the interaction
between Al novelty (how unfamiliar the system is) and Al scope (how broadly
it operates) as the critical determinant of integration difficulty, placing organi-
zational adaptation rather than technical capability at the center of the chal-
lenge. Papagiannidis et al. (2022), through a comparative case study of three
energy-sector firms (15 semi-structured interviews), found that organizations
achieving successful Al outcomes did so primarily through organizational prac-
tices: standardized processes, employee training programs that addressed
both capabilities and job security concerns, and transparent cross-departmen-
tal communication structures. Technical factors mattered, but organizational
readiness determined whether technical investments translated into value.

This divergence is not a contradiction but a perspective effect. CIO and CTO
surveys, which dominate industry reports, naturally emphasize infrastructure
because that is their domain of responsibility. Management researchers study
organizational dynamics and find organizational barriers because that is where
they look. Through the STS lens proposed by Bostrom and Heinen (1977), this
false dichotomy dissolves: information system failures stem from the misalign-
ment between social and technical subsystems, not from deficiencies in either
subsystem alone. Makarius et al. (2020) explicitly apply this sociotechnical
perspective to Al integration, demonstrating that the STS framework can reveal
dynamics invisible to single-subsystem analyses. The barrier is not inadequate
technology or inadequate organization, but the gap between what the techni-
cal system requires and what the organizational system can absorb.

Al governance presents a structural tension that intensifies in agentic contexts.
The evidence supporting governance as a transformation enabler is substan-
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tial. Papagiannidis et al. (2022) documented that organizations with structured
governance across procedural, relational, and structural dimensions reported
measurable cost reductions and improved confidence in Al-generated deci-
sions. Hassan et al. (2024), in a scoping review synthesizing 50 studies on Al
adoption in healthcare, conclude that a governance structure "can be a key
facilitator in ensuring all the elements identified as barriers are addressed ap-
propriately." These findings establish that governance investment correlates
with transformation success.

Yet the same governance mechanisms that enable conventional Al can con-
strain agentic Al. Agentic systems derive their distinctive value from auton-
omous operation — making decisions, expanding their operational scope, and
coordinating across agent networks without continuous human direction (Sap-
kota et al., 2025). Governance, by definition, constrains this autonomy. This
suggests a paradox that the present study examines further in Section 5: or-
ganizations with robust governance frameworks may find it easier to restrict
agent autonomy than to calibrate it, defaulting to deterministic workflows that
negate the value proposition of genuinely autonomous agents. Deloitte (2026)
documents a symptom of this dynamic — "agent washing," in which vendors
rebrand existing automation capabilities as agentic Al, and organizations mis-
apply agents to cases better suited to simpler tools. While Deloitte attributes
agent washing primarily to market hype, overly restrictive governance may
compound the problem by making genuinely autonomous deployment organi-
zationally impractical.

Madanchian and Taherdoost (2025), in a review of ethical theories and gover-
nance models across multiple jurisdictions, identify a "translational gap" —the
disconnect between ethical Al principles developed in academic literature and
their actual use in organizational practice. Their analysis highlights significant
differences across governance traditions (Anglo-American, Continental Euro-
pean, Asian), suggesting that even standardized governance approaches re-
main elusive. This regulatory fragmentation compounds the governance cali-
bration challenge: organizations must not only determine the right governance
intensity for their context but must do so against a moving regulatory backdrop
with no settled standards.

The governance paradox is not a binary choice between control and freedom. It
is a calibration problem — the optimal governance intensity varies by decision
criticality, organizational risk tolerance, and agent capability maturity. Kasirza-
deh and Gabriel (2025) formalize this insight through a four-dimensional agent
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characterization framework (autonomy, efficacy, goal complexity, generality),
demonstrating that governance challenges shift qualitatively across different
classes of Al agents — yet no existing framework translates these dimensions
into actionable calibration guidance, leaving organizations to oscillate between
under-governance (creating risk and trust deficits) and over-governance (sup-
pressing the autonomy that justifies the investment).

The human dimension of Al transformation is commonly framed as "resistance"
— employees opposing Al because they fear job displacement. The evidence
complicates this framing substantially.

Lietal. (2025),drawing on a survey of over 100 C-suite executives and two doz-
en cross-industry interviews, identify three barrier domains: people-related
barriers (fear of replacement, self-image concerns —workers concealing Al use
to avoid appearing incompetent), process-related barriers (treating Al as an
overlay rather than workflow transformation), and political barriers (resource
hoarding — programmers being 16—18% less likely to recommend Al access to
teammates). These findings suggest that what appears as resistance often re-
flects structural and political dynamics within organizations rather than indi-
vidual opposition to Al itself.

However, characterizing the human dimension as opposition to Al misreads the
evidence. Wiley's (2025) survey of workplace change finds that 68% of employ-
ees report feeling excited or curious about Al, and 44% already use it at least
weekly. The same survey reveals the actual barriers: 75% lack confidence in
using Al effectively, only 18% receive comprehensive change training, and only
34% of managers feel equipped to support Al integration. These statistics de-
scribe an enablement failure, not a resistance problem.

The deeper issue is the capacity to absorb change. The average employee ex-
perienced 10 planned enterprise changes in 2022, up from just 2 in 2016 (Gart-
ner, cited in O Morain & Aykens, 2023). Gallagher's (2025) sector report lists
change fatigue among the top five barriers to organizational success, with 44%
of internal communicators identifying it as a key challenge. Wiley (2025) de-
scribes the compounding dynamics as a "cascade crisis"—employees battered
by successive disruptions before recovering from prior ones, with 96% report-
ing some degree of stress about workplace change. Beyond change fatigue, Al
tool use itself imposes cognitive costs: Bedard et al. (2026) found that workers
performing high Al oversight expend 14% more mental effort and experience
19% greater information overload, with productivity declining when employees
use more than three Al tools simultaneously.
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Classical change management assumes bounded transitions between defined
states —Kotter's (1996) eight-step model, for instance, presupposes a "change"
with a beginning and an endpoint. Agentic Al invalidates this assumption. Be-
cause agent capabilities evolve continuously post-deployment and agent
scope expands autonomously, there is no stable "after" state toward which
the organization transitions. The change is continuous and open-ended, which
means the standard change management prescription —communicate the vi-
sion, achieve quick wins, anchor the new state — lacks an anchoring endpoint.
This structural mismatch between change management models and the con-
tinuous nature of agentic Al transformation suggests that change fatigue may
be particularly pronounced in agentic contexts, though empirical evidence
specific to agentic Al deployments is not yet available.

The governance, human, and organizational challenges reviewed above raise a
more fundamental question: whether agentic Al transformation faces qualita-
tively new barriers or familiar ones in new packaging. The answer determines
whether established frameworks suffice or new analytical tools are needed.

The case for continuity draws on established research on digital transformation
barriers. Vogelsang et al. (2019), through 46 expert interviews, identified five
barrier categories for digital transformation: missing skills, technical barriers,
individual barriers, organizational culture, and environmental barriers. A recent
meta-analysis of TOE factors driving Al adoption across industries (Pinto et al.,
2025) confirms that seven of eight technology-organization-environment fac-
tors that predicted adoption for prior technologies remain statistically signif-
icant for Al. From this perspective, agentic Al faces the same barriers as any
digital transformation — infrastructure readiness, organizational culture, skills
gaps, regulatory environment —and existing frameworks remain adequate.

The case for qualitative difference rests on the distinctive properties that de-
fine agentic Al. Sapkota et al. (2025) formally distinguish agentic Al from con-
ventional Al agents, identifying key differentiators including: multi-agent archi-
tecture versus single-entity operation; higher autonomy in complex multi-step
processes; inter-agent coordination requiring shared memory infrastructure;
cross-domain learning scope; and dynamic task decomposition. These prop-
erties create barriers without precedent in prior transformation waves. Error
propagation across distributed agent networks — where one agent's incorrect
output cascades as input to subsequent agents — does not arise in single-sys-
tem implementations. Emergent behavior from agent interactions can produce
outcomes that no individual agent's logic can explain, making governance ar-
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chitecturally inadequate when designed for predictable systems. Continuous
scope expansion invalidates the bounded-transition assumption underpinning
classical change management models.

The resolution lies in distinguishing between inherited barriers whose mech-
anisms change in agentic contexts and genuinely novel barriers that emerge
solely from agentic properties. Legacy infrastructure incompatibility, for in-
stance, is inherited from every digital transformation wave — but the specific
demand profile of agentic Al (real-time autonomous agent integration requir-
ing modern APIs, modular architectures, and secure identity management) rep-
resents a qualitatively more demanding version of this inherited barrier. The
governance calibration problem, by contrast, is agentic-specific: no prior tech-
nology required organizations to balance control with autonomous capability
expansion by the technology itself.

Purpose of the article. This study aims to identify, classify, and critically ana-
lyze factors that act as barriers to successful enterprise transformation under
the influence of agentic Al.

The specific objectives are:

1. To identify barrier dimensions emerging from the convergence of academic
literature and industry research on agentic Al enterprise adoption (2019—2026).

2. To classify identified barriers by agentic specificity — distinguishing barriers
unique to agentic Al contexts from those inherited from prior digital transfor-
mation waves.

3. To map the identified barriers onto STS social and technical subsystems
based on root-cause analysis and analyze cross-subsystem interactions, re-
vealing how barriers in one subsystem amplify or create barriers in the other.

Main body of the article. A critical narrative literature review was selected
as the methodology for three reasons. First, the field of agentic Al enterprise
transformation is emerging — the concept gained traction in academic and
practitioner discourse only after 2022, creating an insufficient peer-reviewed
corpus for a systematic review. Second, the study's contribution lies in analyti-
cal reinterpretation through a specific theoretical lens (STS theory) rather than
exhaustive coverage, which aligns with the critical narrative variant's strengths
(Grant & Booth, 2009). Third, narrative reviews are established in management
research for emerging topics where rigid systematic protocols would be pre-
mature (Baumeister & Leary, 1997).
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Sociotechnical Systems (STS) theory, developed at the Tavistock Institute from
the 1950s onward (Trist, 1981) and applied to information systems by Bostrom
and Heinen (1977), holds that organizational performance depends on the joint
optimization of two interdependent subsystems: the social (people, roles, pro-
cesses, culture) and the technical (tools, infrastructure, data, capabilities).
Optimizing one subsystem at the expense of the other produces suboptimal
outcomes; failures concentrate at the interface between them.

Sources were identified through web-based academic searches targeting
peer-reviewed articles, top-tier conference proceedings, and methodologically
transparent industry reports. Eight search strings were constructed combining
core concepts: agentic Al, Al adoption barriers, digital transformation failures,
Al governance challenges, change management and Al, and sociotechnical
theory with Al implementation. Sources were also identified through citation
chaining from foundational works.

Selection criteria included: direct relevance to barriers or challenges of Al or
digital transformation at the enterprise level; publication between 2019 and
2026 (with exceptions for foundational theory works); peer-reviewed journal
articles, top-tier conference papers, or industry reports with documented
methodology; and English language. Vendor marketing materials, editorials,
and abstract-only publications were excluded.

The final analytical corpus comprised 30 sources: 6 classified as T1 (peer-re-
viewed empirical), 9 as T2 (peer-reviewed review/conceptual), 11 as T3 (industry
reports with documented methodology), and 4 as T4 (practitioner sources). The
T1-T2 academic ratio of 50% reflects the field's emerging nature, in which practi-
tioner discourse drives academic research. To mitigate this, T3-T4 sources were
used solely for contextual data —adoption statistics, trend indicators, and illustra-
tive cases —while argumentative claims were anchored in T1-T2 evidence.

Analysis proceeded in six stages: (1) structured data extraction from each
source (barriers identified, categorization scheme, evidence type, context
specificity, evaluation scores); (2) open coding of all individual barriers into
a master inventory; (3) axial coding to group barriers into dimensions based
on conceptual distinctness, support from 3+ sources, and relevance to enter-
prise-level transformation; (4) agentic-specificity assessment classifying each
barrier as agentic-specific, inherited-but-amplified, or inherited. (5) STS sub-
system mapping — each barrier was mapped to the social or technical subsys-
tem based on root-cause analysis, regardless of which dimension it was cod-
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ed into; and (6) cross-subsystem interaction analysis identifying mechanisms
through which barriers propagate across the social-technical boundary;

This review does not claim exhaustive coverage. Sources were purposefully
selected according to documented criteria and evaluated using a consistent
analytical framework. The search relied on web-accessible academic databas-
es and open-access sources rather than institutional database exports, which
may introduce selection bias toward more visible and frequently cited works.
The T1-T2 source ratio (50%) falls below the conventional 70% threshold, in-
dicating limited academic research on agentic Al transformation. Due to the
topic's recency, the empirical base remains limited, and practitioner evidence
was used to supplement peer-reviewed findings where explicitly noted.

The analysis identified 29 distinct barriers classified into five dimensions. Ta-
ble 1 summarizes the taxonomy with agentic-specificity assessment for each
barrier.

Table 1. Five-Dimensional Taxonomy of Barriers
to Enterprise Transformation Under Agentic Al with STS Subsystem
Mapping (originally developed)

Agentic STS

SR LI Specificity : Subsystem

Key Evidence

Legacy system
incompatibility

Papagiannidis et al.
(2022); Deloitte (2026)

Amplified Technical

Data architecture
constraints

i Error propagation  Agentic-

{in multi-agent §Technica| Sapkota et al. (2025)
i systems : :

¢ Explainability A i Sapkota et al. (2025);
: deficits gTechmcal i Hassan et al. (2024)

gTechnoIogicaI SN re)OTTTSRPOIN: ORI R AT e tvirrl P
: i Cybersecurity

:demands

{vulnerabilities gTechmcal gKPMG (2026)
i Agent : i
- - . : Sapkota et al. (2025);
: : interoperability : Amplified ETechmcal  Bain (2025) :
: i challenges : : H
%Real—time :

i processing h i Gartner (2025); KPMG
{infrastructure éTechmcaI 1 (2026)
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The continuation of the table 1

gTaherdoost (2025)

. . . Agentic STS .
Dimension Barrier specificity Subsystem Key Evidence
. . Papagiannidis et al.
G e e il {2022); Delojtte (2026)
Strategy absence _: Amplified Social ... Deloitte (2026) ..
i Organizational H o . i Lietal. (2025); Pandiri
SO e S 2928)
ﬁ}oflweui;gzlitlmy Agentic- Social Makarius et al. (2020);
. specific MIT SMR/BCG (2025)
N collaboration
.Orgamza‘“onal ................................ freeennee e .
H Pilot-to-scale gap §Amplified Social
Leadership Al . )
literacy deficit  (ATPITed | iSoddl |
Cultural
iinertia toward : . . : Vogelsang et al. (2019);
i autonomous : Inherited Social : Makarius et al. (2020)
SYSTEMS oo beeeeesseeeeesenee et
) Wiley (2025); Gartner
g;sacnagdeefg:;giie/ Amplified Social (cited in O Morain &
......................................... Aykens, 2023)
Fear of Lietal. (2025);
replacement Inherited Social Papagiannidis et al.
P (2022)
Skills and expertise ), jicieq i Social S wiley (2025)
Human 8BS s e OSSOSO U OOT OO
Resource hoarding : Amplified social ... Lietal. (2025) .
Cognitive overload
from Al-generated :Amplified Social Bedard et al. (2026)
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Loss of
professional Inherited Social Makarius et al. (2020)
identity
H . : Madanchian &
AL SO A Teherdoost (2025)
¢ Accountability i Agentic- social Madanchian &
: idiffusion . ispecific i Taherdoost (2025)
iGovernance & i .
{ Regulatory Trust deficit Amplified i Social ZYE(Z&%& Hassan et
Cross- :
jurisdictional Amplified Social i Madanchian &
regulatory

fragmentation
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End of the table 1

. . A Agentic STS .
Dimension Barrier Specificity | Subsystem Key Evidence
Uncertain ROI Amplified Technical Li et al. (2025); Chopra

Papagiannidis et al.

i Hidden total cost
: of ownership

1(2022)

Economic &
Financial
Measurement Deloitte (2026); Li et al.
and attribution
h (2025)
complexity

Opportunity cost o i Inherited i Technical i McKinsey (2025)
i delayed adoption H H

Of the 29 identified barriers, three are classified as agentic-specific — they
arise exclusively from the properties that distinguish agentic Al from conven-
tional Al and prior digital technologies:

1. Error propagation in multi-agent systems. In single-model Al deploy-
ments, errors are bound to the model's output. In multi-agent systems, one
agent's incorrect output becomes input for downstream agents, creating cas-
cading failure chains that amplify the original error across the system (Sapkota
et al., 2025). This barrier has no precedent in prior transformation waves be-
cause prior technologies did not feature autonomous inter-system communi-
cation of this kind.

2. Role ambiguity in human-Al collaboration. Prior automation technolo-
gies had clear functional boundaries — a machine performed task X, a human
performed task Y. Agentic Al systems dynamically adjust their operational
scope, taking on tasks previously performed by humans and expanding into
adjacent functions without explicit reprogramming (Makarius et al., 2020). This
continuous boundary shifting creates sustained role ambiguity that conven-
tional job redesign methods — which assume stable role definitions — cannot
address.

3. Accountability diffusion. When a multi-agent system produces a deci-
sion, responsibility is distributed across the agent that initiated the process,
the agents that contributed data or analysis, the developers who designed
each agent, the operators who configured the system, and the users who set
the objectives (Madanchian & Taherdoost, 2025). This multilayered attribution
problem does not arise for single-system technologies where the chain of re-
sponsibility is traceable.
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The remaining 26 barriers are classified as inherited but amplified (22) or in-
herited (4). Inherited-but-amplified barriers exist in prior digital transformation
contexts but manifest with greater intensity or through different mechanisms
under agentic Al conditions. Resource hoarding, for instance, is classified as
inherited-but-amplified: resource contention exists in any distributed orga-
nizational system, but Li et al. (2025) found that programmers were 16—18%
less likely to recommend Al access to teammates — indicating that agentic Al
access amplifies hoarding incentives because it confers competitive advan-
tages that sharing diminishes. Similarly, legacy infrastructure incompatibility
is a well-documented barrier to digital transformation (Vogelsang et al., 2019).
Still, agentic Al's requirement for real-time, autonomous-agent integration
with modern APIs, modular architectures, and secure identity management
represents a qualitatively more demanding version of this inherited challenge.

Applying the STS lens, each barrier was mapped to one of two subsystems —
technical or social — based on root cause (Table 1, STS Subsystem column).
The mapping principle is causal origin: a barrier is assigned to the subsystem
where its root cause resides, regardless of where its symptoms manifest. For
example, organizational silos manifest technically (incompatible agent frame-
works) but originate in social structures (departmental incentives, leadership
decisions). The trust deficit appears in the governance and regulatory dimen-
sions,n but its root cause is social — it resides in people's willingness to rely on
a system. Conversely, uncertain ROl manifests as a strategic concern but origi-
nates in the technical subsystem —the complexity of multi-agent architectures
makes value attribution inherently difficult.

The mapping yields 12 barriers in the technical subsystem and 17 in the so-
cial subsystem. Notably, the STS mapping does not align one-to-one with the
five inductively-derived dimensions: barriers from the organizational dimen-
sion are split between subsystems based on root cause, while all governance
and regulatory barriers map to the social subsystem, because governance is
a human-designed structure, even when it regulates technical systems. This
cross-cutting pattern confirms that the STS lens reveals subsystem dynamics
that the dimensional taxonomy alone does not capture.

The asymmetry (12 technical vs. 17 social) is itself a finding: it suggests that the
barrier landscape for agentic Al transformation is weighted toward social chal-
lenges. Organizations may overinvest in technical solutions while underinvest-
ing in the social subsystem where the majority of barriers concentrate — and
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where governance, the social subsystem's primary mechanism for managing
the technical subsystem, must perform the joint optimization that STS theory
requires.

Five interaction mechanisms involving 10 of the 29 barriers were identified
through analytical synthesis of the evidence (Figure 1). These are the barri-
ers for which the literature documents explicit propagation pathways — causal
chains where one barrier's persistence or intensification produces or amplifies
another. The proposed interactions represent plausible causal pathways sup-
ported by converging evidence from multiple sources, though they have not
been empirically tested as integrated models. Three pathways (1, 2, 4) cross the
boundary between subsystems; two (3, 5) operate within the social subsystem.

SOCIAL SUBSYSTEM
(7 barr

Trust deficit @
Legacy systems

Change fatigue @

el
Skills gaps
OPTIMIZATION

Misapplication

Strategy absence

People, governance,
culture, organizational
structure

Figure 1. Cross-Subsystem Barrier
Interactions Through the STS Lens (originally developed)

1. Legacy systems -> trust deficit (technical -> social). When legacy infra-
structure cannot support formal governance mechanisms — automated audit
trails, real-time monitoring, access controls — organizations create informal
workarounds: manual oversight, spreadsheet-based tracking, ad-hoc approval
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chains. Papagiannidis et al. (2022) documented this pattern: one studied firm
initially relied on insecure Excel file exchanges before implementing API-based
data governance. These workarounds are neither scalable nor transparent,
eroding stakeholder trust. The pathway illustrates how a technical limitation
(legacy systems) creates a social barrier (a trust deficit) by degrading the gov-
ernance mechanisms that sit between them.

2. Governance gaps -> agent misapplication (social -> technical). When
governance frameworks designed for conventional IT fail to account for Al sys-
tems that make independent decisions (Deloitte, 2026), organizations lack cri-
teria for distinguishing cases that require genuinely autonomous agents from
those better served by simpler automation. The result is agent misapplica-
tion — deploying agentic Al where deterministic tools would suffice, producing
poor ROl and reinforcing skepticism about scaling. This pathway runs in the
opposite direction from 1: a social barrier (governance gaps) produces a tech-
nical barrier (misallocated infrastructure investment), contributing to the pilot-
to-scale gap —only 11% of organizations have agentic Al in production despite
38% running pilots (Deloitte, 2026).

3. Change fatigue -> skills gaps -> resistance (intra-social cycle). When
employees experience high change saturation, they prioritize voluntary training
less. With only 18% receiving comprehensive change training (Wiley, 2025), the
skills gap widens. Wider skills gaps increase anxiety about Al competence —75%
report lacking confidence in Al use (Wiley, 2025) —which amplifies avoidance be-
havior. This self-reinforcing cycle operates entirely within the social subsystem:
the employees most in need of Al training are the least likely to seek it.

4. Uncertain ROI -> strategy absence (technical -> social). When Al ROI
is uncertain — 45% of executives report returns below expectations (Li et al.,
2025) —and 35% of organizations have no formal agentic Al strategy (Deloitte,
2026). While neither source documents the causal link directly, the co-occur-
rence suggests a plausible pathway: when ROl remains uncertain, organiza-
tions hesitate to commit resources to governance infrastructure, treating it as
overhead rather than an enabler. The absence, in turn, starves governance of
organizational mandate. Without governance, scaling failures confirm ROl pes-
simism —completing the cycle back into the technical subsystem.

5. Accountability diffusion -> regulatory pressure (intra-social cycle).

Madanchian and Taherdoost (2025) identify distributed accountability as "a
major issue in Al governance," noting that all stakeholders — firms, developers,
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designers, users — share responsibility for Al outcomes. The causal chain that
follows is this study's analytical inference. When no single party can be held
accountable for outcomes in a multi-agent system, stakeholder trust erodes,
generating demand for regulatory intervention. Yet regulatory frameworks de-
veloped for contexts with identifiable human decision-makers struggle to ad-
dress distributed agent systems, creating regulatory uncertainty that further
inhibits adoption. Like 3, this cycle operates within the social subsystem — ac-
countability structures, trust, and regulation are all social constructs —but it is
triggered by a technical property (multi-agent decision distribution).

Joint optimization. The interaction map reveals a pattern that STS theory
predicts: the three cross-subsystem pathways (1, 2, 4) all pass through gov-
ernance. Governance is the social subsystem's primary mechanism for man-
aging the technical subsystem — the instrument through which organizations
set boundaries on agent autonomy, establish accountability, and allocate re-
sources. When governance is weak, the social subsystem cannot regulate the
technical subsystem (2 agent misapplication). When the technical subsystem
isinadequate, governance cannot function properly (1 workaround). When eco-
nomic signals from the technical subsystem are ambiguous, governance is
starved of investment (4 underinvestment). This convergence on governance
reveals a governance calibration problem that is not itself a barrier but the
joint optimization challenge underlying the barrier system: determining how
much the social subsystem should constrain the technical subsystem without
destroying the autonomous value that makes agentic Al worth deploying. Ka-
sirzadeh and Gabriel (2025) formalize this tension through a four-dimensional
agent characterization framework (autonomy, efficacy, goal complexity, gener-
ality), demonstrating that governance requirements shift qualitatively as agent
autonomy increases — yet no existing framework translates these dimensions
into actionable calibration guidance.

The five pathways account for 10 of the 29 identified barriers. Interaction mech-
anisms for the remaining 19 barriers were not identified in the current evidence
base. This does not imply that the remaining barriers operate in isolation — it
reflects the limited empirical research on agentic Al transformation to date. As
the field matures and longitudinal case studies become available, additional
cross-subsystem pathways are likely to emerge, particularly involving barriers
such as cybersecurity vulnerabilities, vendor lock-in, and cognitive overload,
whose root causes and symptoms span both subsystems.

The barrier taxonomy reveals three findings with implications for how organi-
zations and researchers approach agentic Al transformation.
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First, the false dichotomy between technical and organizational barriers dis-
solves when the inductively-derived taxonomy is mapped onto STS subsystems.
The five barrier dimensions reduce to two subsystems — technical (12 barriers:
technological and economic dimensions) and social (17 barriers: human, orga-
nizational, and governance dimensions). This asymmetry is itself a finding: the
barrier landscape is weighted toward the social subsystem, yet organizations
disproportionately invest in technical solutions. The most consequential barri-
ers emerge not from either subsystem alone but from misalignment between
what the technical subsystem requires and what the social subsystem can ab-
sorb. Organizations that invest in infrastructure without parallel investment in
governance, skills, and organizational redesign experience the "missing mid-
dle" that Pandiri (2025) describes — technically functional pilots that cannot
scale because the social subsystem was not co-developed with the technology.

Second, the agentic-specificity analysis indicates that while most barriers
(26 of 29) are inherited from prior transformation waves, they manifest with
gualitatively different intensity and through different mechanisms in agentic
contexts. The implication for practitioners: established digital transformation
playbooks address the inherited components of the challenge but miss the
agentic-specific dimensions (error propagation, role ambiguity, accountability
diffusion) that require novel management approaches.

Third, the cross-subsystem interaction analysis reveals that barriers propagate
across the social-technical boundary. Three of the five identified pathways (1,
2, 4) cross the subsystem boundary; two (3, 5) operate as intra-social ampli-
fication cycles. Governance — a social subsystem structure — serves as the
primary transmission mechanism for cross-subsystem interactions: technical
constraints produce governance workarounds (1), governance gaps produce
agent misapplication (2), and economic uncertainty starves governance of re-
sources (4). This pattern explains a persistent puzzle in the adoption data: why
do barriers persist even when organizations invest substantially in address-
ing them? The STS answer is that single-subsystem interventions — upgrading
infrastructure (technical) or training employees (social) — are undermined by
untreated dynamics in the other subsystem. Effective transformation requires
simultaneous joint optimization across both subsystems.

The STS analysis yields a further insight: the governance calibration problem
that emerges from the interaction analysis is not itself a barrier, but the joint
optimization challenge that STS theory predicts will arise at the boundary be-
tween social and technical subsystems. STS holds that organizational perfor-
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mance depends on jointly optimizing both subsystems (Bostrom & Heinen,
1977). For agentic Al, this joint optimization materializes as governance calibra-
tion —determining how much the social subsystem (rules, oversight, account-
ability structures) should constrain the technical subsystem (autonomous
agents) without destroying the value that autonomy provides. Kasirzadeh and
Gabriel (2025) formalize this tension through a four-dimensional agent char-
acterization framework, demonstrating that governance requirements shift
gualitatively across different classes of Al agents as autonomy increases. The
calibration problem arises because governance must simultaneously enable
and constrain. Unlike prior technologies, where more governance was gener-
ally better, agentic Al requires finding a calibration point where governance is
sufficient to maintain accountability without being so restrictive as to negate
the autonomy that distinguishes agentic Al from conventional automation.
This is not a solvable optimization problem with a stable solution — the optimal
calibration shifts as agent capabilities evolve, organizational experience accu-
mulates, and regulatory environments change.

The taxonomy extends prior barrier research in three directions. Compared to
the TOE framework (Tornatzky & Fleischer, 1990) and its Al-specific extensions,
the taxonomy adds dimensions that TOE does not capture —the human dimen-
sion, distinct from the organizational, and governance, distinct from the envi-
ronmental. More fundamentally, TOE's additive structure (technology + orga-
nization + environment) does not model interaction effects; the STS-informed
approach maps the inductively derived dimensions onto subsystems and trac-
es how barriers propagate across the social-technical boundary.

Compared to Chopra (2025), whose five categories (technical infrastructure,
organizational design, financial investment, human factors, security and com-
pliance) overlap substantially with the taxonomy's five dimensions, the present
work adds: (a) STS subsystem mapping that reveals root-cause dynamics invis-
ible in the dimensional view — including the social subsystem's disproportion-
ate barrier weight, (b) agentic-specificity classification absent from Chopra's
generic treatment, and (c) cross-subsystem interaction analysis that Chopra's
siloed categories do not permit.

Compared to Vogelsang et al. (2019), whose empirically derived digital trans-
formation taxonomy (skills, technical, individual, organizational culture, en-
vironmental) provides the strongest methodological precedent, the present
work narrows the context (agentic Al rather than generic digital transforma-
tion) while widening the analytical lens (cross-dimensional interactions rather
than independent categories).
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The analysis must acknowledge three important counter-observations. First,
barriers are surmountable. Papagiannidis et al. (2022) documented measur-
able cost reductions in organizations with effective Al governance. The DBS
Bank case (cited in Li et al., 2025) generated $274 million in value through gov-
ernance frameworks. These success cases do not invalidate the barrier taxon-
omy; they demonstrate that barriers yield to structured, governance-led inter-
ventions, which is itself a finding.

Second, workforce resistance is more accurately characterized as an enable-
ment failure. The 68% excitement rate toward Al (Wiley, 2025) suggests that
employees are willing participants when adequately supported. The barrier is
not employee opposition but organizational failure to provide training, guide-
lines, and psychological safety for Al adoption.

Third, the limited T1-T2 academic evidence (50% of the corpus) constrains the
strength of argumentative claims. The taxonomy should be understood as an
analytically derived framework requiring empirical validation, not as a defini-
tive causal model. The barrier inventory and the proposed interaction mecha-
nisms constitute hypotheses that future empirical research should test.

The taxonomy offers practitioners three actionable insights. First, the agen-
tic-specificity classification helps organizations triage their challenges: in-
herited barriers (e.g., skills gaps, infrastructure readiness) can be addressed
using established digital transformation practices, while agentic-specific bar-
riers (e.g., error propagation, accountability diffusion) require novel approach-
es. Second, the cross-dimensional interaction map suggests that sequencing
matters: addressing governance gaps early may prevent the cascading effects
(silos, trust erosion, strategy absence) that governance deficits generate down-
stream. Third, the change fatigue finding suggests that organizations should
assess their workforce's capacity to absorb change before layering agentic Al
deployment onto existing transformation programs.

This study has several limitations. The critical narrative review methodology,
while appropriate for an emerging field, does not claim exhaustive coverage.
The 50% T1-T2 source ratio reflects the limited academic corpus; as the field
matures, empirical validation will strengthen or revise the taxonomy. The ev-
idence base is predominantly from North American and European contexts;
barriers in emerging economies or cultures with different technology adop-
tion patterns may differ. The cross-dimensional interaction mechanisms are
analytically derived — they describe plausible causal pathways supported by
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evidence from individual studies but have not been empirically tested as in-
tegrated models. Finally, the rapid evolution of agentic Al technology means
that some barriers identified in 2024—2026 may shift as technology matures,
regulations develop, and organizational experience accumulates.

Conclusions and proposals. This study identified, classified, and critically
analyzed 29 barriers to enterprise transformation under agentic Al, organized
them into a five-dimensional taxonomy (technological, organizational, human,
governance and regulatory, and economic and financial), and assessed their
agentic specificity.

The study advances the understanding of Al transformation barriers in three
ways: (1) it introduces the agentic-specificity distinction, showing that three
barriers are unigue to agentic Al contexts while 26 are inherited but amplified;
(2) it maps the inductively-derived five-dimensional taxonomy onto STS sub-
systems based on root-cause analysis, revealing that 17 of 29 barriers originate
in the social subsystem — a finding that challenges the technical-first fram-
ing dominant in industry discourse; (3) it identifies the governance calibration
problem —emerging from the cross-subsystem interaction analysis rather than
from the barrier taxonomy itself — as the STS joint optimization challenge for
agentic Al: governance, as the social subsystem's mechanism for managing
the technical subsystem, must simultaneously enable and constrain autono-
mous operation (Kasirzadeh & Gabriel, 2025).

The taxonomy provides a diagnostic framework for organizations planning or
executing agentic Al transformation. The agentic-specificity classification en-
ables practitioners to distinguish challenges that are addressable with estab-
lished methods from those that require novel approaches. The STS subsystem
mapping warns against single-subsystem interventions. It suggests that gov-
ernance-led sequencing —investing in the social subsystem's capacity to man-
age the technical subsystem — may prevent downstream cascading failures.

Three specific empirical questions require investigation: (1) whether the pro-
posed cross-dimensional interaction mechanisms operate as described — lon-
gitudinal case studies tracking barrier evolution during agentic Al deployment
would provide the needed evidence; (2) whether the relative weight of barrier
dimensions varies across industries, organization sizes, and cultural contexts
— comparative survey research across geographies and sectors would address
this; (3) how governance calibration intensity should be determined —action re-
search within organizations deploying agentic Al could develop and test gradu-
ated governance models that balance control with autonomous capability.
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