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Given the requirements of the 4.0 industry and the increasing
competitiveness in the fast-moving consumer goods (FMCG) industry,
this study aims to provide a pioneering theoretical framework to
identify the requirements and paths for implementing a smart supply
chain in this industry. The main goal is to provide insights and
practical strategies for FMCG companies to systematically transition to
a smart supply chain. The present study was conducted with a
qualitative approach and using semi-structured interviews. The data
were analyzed using the content analysis method and ultimately led to
the development of a model. The statistical population included
academic experts familiar with the field of supply chain and the
FMCG industry, 11 of whom were selected through purposive
sampling. The sample size was determined based on the theoretical
saturation rule. The results of data analysis led to the identification of
concepts in the form of 5 main themes including acceptance process,
participation, culture building, process synchronization and supply
chain smartization, and were examined at four levels: physical,
organizational, data and technology. The main innovation of the
research is to provide a comprehensive and multi-level framework as
an operational roadmap for supply chain intelligence in the FMCG
industry. The findings show that systematic implementation of this
framework can lead to improved transparency, enhanced service
quality, increased operational agility, and ultimately enhanced
competitive advantage and business growth in the digital space. This
framework can be used as a practical basis for decision-making by
managers and policymakers in the FMCG industry.
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Introduction

Digital transformation has become one of the most important drivers of change in the world's economic
and industrial structures in the last decade. A concept that goes beyond consumer behavioral changes and
purely marketing issues, it has today become one of the main drivers of change in organizational
structures and processes. This trend was intensified by the emergence of the Covid-19 pandemic, which
is known as one of the most devastating global crises, causing various industries, from education and
services to manufacturing and logistics, to seriously reconsider and digitize their operations. This study
aims to identify, ldentifying and explaining the requirements for smartening the supply chain of FMCG
products is an undeniable necessity.

Research Objectives and Questions

The research seeks to answer the following main question:

What are the key Requirements for smartening the supply chain of FMCG products?

The objectives are:
1. To identifying the requirements for smart FMCG supply chain
2. To explaining the relationships between the requirements for smart FMCG supply chain
3. To prioritizing them using Shannon Entropy Multiple Criteria

Methodology

This study is of an applied type and is qualitative in nature based on the nature of the data, and uses
theme analysis with an interpretive approach in terms of method.
Identification of requirements for smart FMCG supply chain: Field interviews were conducted with
11 prominent experts and lecturers with more than 10 years of experience to identify the requirements for
smartening the FMCG supply chain.
1. Screening of core requirements: Based on the literature review and expert opinions, 5
core criteria and 20 sub-criteria were extracted and identified.
2. Causal Analysis Using DEMATEL.: The Decision-Making Trial and Evaluation Laboratory
method was applied to determine cause-and-effect relationships among the factors.
3. Prioritization via Shannon Entropy: The Shannon Entropy process was used to calculate
weights and rank factors based on their relative importance.
The data collection tool was a semi-structured interview, which was designed based on a review of the
research literature and the research objectives. The interviews were conducted in person and online
(depending on the conditions) and then fully transcribed. For content validity, the interview questions
were reviewed and approved by the supervisors, advisors, and several experts. For reliability, part of the
data was analyzed by two independent coders in MAXQDA software and the level of agreement between
the coders was examined. The interview protocol in this study was designed and implemented based on
Montoya's (2016) four-stage model.

Findings

The results of thematic analysis with an interpretive approach identified five main categories effective in
smart FMCG supply chain:

1. Process synchronization

2. Technology adoption

3. Stakeholder participation

4. Supply chain smartness
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5. Culture building

Among these, the most emphasis has been placed on the six main components of self-regulation and self-
organization, continuous integration and realignment, optimization of operations management,
coordination and communication of key stakeholders, self-adaptive and self-diagnostic systems, and
smart execution, with the remaining components being prioritized later.

This research shows that smart FMCG supply chain is not a mere technological transformation, but
rather a gradual and systematic path of change that requires simultaneous alignment of operational and
governance elements at different levels of the supply chain. Accordingly, the research findings allow for
the drawing of a transformation roadmap that specifies the transition path to a smart supply chain in the
FMCG industry in a phased manner.

Discussion

Overall, the research output model provides a clear roadmap for smart supply chain transformation in the
FMCG industry, in which the continuity and interaction between physical, organizational, data, and
technology levels are considered the main condition for achieving sustainable and value-creating
intelligence. The presented framework can be used as a practical guide for FMCG industry managers in
planning and prioritizing digital transformation efforts, as well as as a basis for developing future
research in the field of smart supply chain. The value of this research lies in providing a model that,
beyond previous conceptual approaches, is based on the real experience of organizations and can be used
as a practical guide for managers and researchers. However, methodological limitations require that the
results be completed and deepened in future studies. The main innovation of this study is in providing a
phased, multi-layered, and implementation-based framework for the FMCG smart supply chain; while
most previous studies have either focused solely on smart manufacturing or have presented conceptual
models without empirical support.

Conclusions and Implications

Practical suggestions: -Start smart at the physical level and create basic infrastructure (sensors,
connectivity, data standardization)

- Focus on organizational coordination and process alignment before heavy technological investment

- Create a unified data platform to increase transparency and traceability in the supply chain

- Develop digital collaboration with suppliers and distributors as a key enabler

- Design smart algorithms to determine optimal delivery routes and reduce transportation costs.

- Train supply chain employees to effectively use smart systems and data analytics.

Research suggestions: Design quantitative and qualitative models to measure the effectiveness of smart
FMCG supply chain technologies.

Investigate the role of blockchain in FMCG supply chain transparency and product traceability.
Investigate the application of robotics and automation in FMCG warehouses.

Study the impact of organizational culture, resistance to change, and employee skills on the successful
implementation of smart FMCG.

Despite its empirical value, this research has limitations. First, the data are based on qualitative
interviews and the generalizability of the results to all industries or geographical regions may be limited.
Second, the focus of the research on the FMCG industry reduces the possibility of direct comparison
with capital-intensive or project-based industries. Future research could validate and develop the
proposed model using quantitative methods, longitudinal studies, and comparative analyses across
industries and countries. It is also suggested to examine the role of supply chain resilience, sustainability,
and generative artificial intelligence as emerging dimensions.
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