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Purpose: Telecommunications equipment manufacturing is among the most complex production sectors,
marked by rapid technological change, shortened product cycles, global supply chains and rising customer
expectations. Even minor disruptions can quickly translate into lost market share. While artificial intelligence
offers considerable promise for improving demand forecasting, inventory management, supplier evaluation,
maintenance and quality inspection, many organizations struggle with successful implementation. The literature
review reveals that primary obstacles are predominantly organizational and cultural rather than technical. Prior
research falls into three categories: macro-level reviews lacking operational depth, quantitative studies testing
predetermined hypotheses without contextual consideration and descriptive barrier inventories failing to capture
dynamic interactions. These gaps are especially pronounced in Iran’s telecommunications industry, where firms
additionally contend with sanctions, cultural norms and resource constraints. This study aims to design and
empirically validate a context-sensitive model for Al deployment tailored to supply and production processes in
an Iranian telecommunications equipment manufacturer.
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Design/methodology/approach: This research adopted a sequential exploratory mixed-methods design. The
qualitative phase employed systematic grounded theory (Strauss and Corbin) with its paradigm model. Data
were collected from 26 in-depth semi-structured interviews with executives, managers and IT specialists.
Purposive sampling with snowball techniques was used until theoretical saturation. Analysis proceeded through
open, axial and selective coding. The quantitative phase used variance-based structural equation modeling
(PLS-SEM) through SmartPLS. A 17-item Likert-scale questionnaire, derived from qualitative findings, was
completed by 100 managers and experts, exceeding the minimum 40 cases suggested by the ten-times rule. The
measurement model was evaluated for reliability, convergent validity and discriminant validity. Structural
model testing used bootstrapping with 5,000 resamples.

Findings: Qualitative analysis yielded categories mapped onto the paradigm model. Causal conditions captured
internal and external pressures: rising costs, compressing margins, competition, demand fluctuations and the
need for faster decisions. The core phenomenon emerged as behavioral intention to deploy Al, representing
commitment through management advocacy, strategies, budgets and project teams. Contextual conditions
encompassed culture, structure, IT infrastructure, leadership and executive backing. Intervening conditions were
constraining: talent shortages, budget limitations, sanctions, employee resistance, fragmented Al understanding
and cybersecurity concerns. Strategies included pilots, staff training, recruitment, outsourcing and partnerships.
Consequences covered lower costs, improved quality, reduced downtime, agility and resilience. Quantitative
analysis confirmed reliability and validity. Path analysis revealed that causal conditions significantly shape
strategies ($=0.485, t=6.762), and intervening conditions strongly influence strategies (=0.470, t=7.327).
Strategies predicted consequences (=0.448, t=7.069), which exerted the strongest effect on behavioral intention
(B=0.746, t=17.090). Intervening conditions directly influenced behavioral intention ($=0.160, t=2.728).
Contextual conditions showed no significant direct path to strategies (B=-0.198, t=1.749), suggesting they
function primarily as foundational enablers and prerequisites rather than direct drivers of strategic choices. The
moderating effect of intervening conditions on the causal-conditions-to-strategies relationship was significant
(B=-0.165, t=2.304), indicating that pronounced obstacles weaken the influence of causal pressures on strategy
selection.

Research limitations/implications: The single case study limits generalizability. Future comparative studies
across multiple sectors such as automotive, pharmaceuticals or petrochemicals could test broader applicability.
Cross-sectional data restrict observation over time; longitudinal designs would be valuable for tracking dynamic
feedback loops. Environmental moderators including government policies, sanctions intensity and national
digital maturity were not separately examined. Despite limitations, the mixed-methods design and empirical
support provide a solid platform for theoretical refinement and practical application.

Practical implications: Managers should adopt a pilot-oriented approach based on the robust path from
strategies to consequences and the stronger link from consequences to behavioral intention. Instead of large,
expensive projects, managers might select well-defined operational areas with clear Al potential, design pilots
with explicit goals and metrics, build teams combining technical and operational expertise and document results
transparently. Successful pilots build trust and reinforce intention to continue. Managers must actively address
intervening conditions through upskilling investments, dedicated budgets, compelling business cases and
structured change management. Framing Al as augmenting rather than replacing human capability reduces
resistance. Creating systematic feedback loops that measure and communicate tangible outcomes—cost
reductions, quality improvements—generates positive reinforcement cycles sustaining long-term transformation.

Social implications: Al contributes to sustainable production through reduced waste and optimized resource
use. Enhanced quality control and predictive maintenance mean fewer defective products and less downtime.
The model emphasizes upskilling over automation, alleviating job-displacement fears. In Iran’s context, this
locally grounded approach builds internal capabilities, strengthening national self-sufficiency. Transparent
communication fosters public trust. Benefits include preserving skilled jobs, improving product quality and
supporting responsible environmental practices, aligning with corporate social responsibility and informing
policy.

Originality/value: This research offers several novel contributions. First, it employs a sequential exploratory
mixed-methods design combining qualitative depth with quantitative validation, uncommon in
developing-country manufacturing. Second, it produces a dynamic paradigm model capturing causal interplay,
revealing two specific findings: the direct effect of intervening conditions on behavioral intention and the
moderating role of intervening conditions in the causal-conditions-to-strategies relationship. Third, the focus on
telecommunications equipment manufacturing fills a gap where no prior localized Al deployment model exists.
Fourth, the study undertakes thorough localization for Iran’s business environment, explicitly incorporating
sanctions, limited technology access, organizational culture and scarce Al talent. The result is an empirically
grounded theory offering researchers a framework for testing and practitioners a roadmap for navigating Al
adoption complexities.

Keywords: Artificial Intelligence, Procurement processes, Production processes, Systematic grounded theory,
Structural Equation Modeling
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Table 1- The Six Main Constructs of the Initial Paradigm Model of the Research
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Fig. 2- The Initial Paradigm Model of the Research
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Table 2- Results of Reliability and Convergent Validity of the Measurement Model
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Table 3- Results of Reliability and Convergent Validity of the Measurement Model
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Table 4- Results of Path Analysis and Hypothesis Testing
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