
Academic Editors: Salvador

García-Ayllón Veintimilla and

Vladimir Modrak

Received: 14 June 2026

Revised: 14 July 2026

Accepted: 15 July 2026

Published: 17 July 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Review

GIS Applications in Industrial Engineering: A Comprehensive
Bibliometric Review
Diego Vergara 1,* , Eduardo García-Sardón 1 , Jorge Rafael Díaz-Dumont 2 , Pablo Fernández-Arias 1,*
and Antonio del Bosque 1

1 Technology, Instruction and Design in Engineering and Education Research Group (TiDEE.rg), Facultad de
Ciencias y Artes, Universidad Católica de Ávila, C/Canteros s/n, 05005 Ávila, Spain;
eduardo.garcia@ucavila.es (E.G.-S.); antonio.bosque@ucavila.es (A.d.B.)

2 Professional School of Industrial Engineering, Universidad Nacional Autónoma de Tayacaja “Daniel
Hernández Morillo”, Jr. Bolognesi 416, Pampas 09156, Tayacaja, Peru; jorge.diazdu@ciplima.org.pe

* Correspondence: diego.vergara@ucavila.es (D.V.); pablo.fernandezarias@ucavila.es (P.F.-A.)

Abstract

This study presents a bibliometric review of Geographic Information Systems (GIS) applica-
tions in Industrial Engineering, based on a literature search covering the period 2010–2025.
Scopus and Web of Science yielded 2137 initial records, of which 1702 came from Scopus
and 435 from Web of Science. After removing duplicates and applying exclusion criteria
based on document type, language, and publication period, the final dataset consisted of
247 peer-reviewed journal articles. The analysis was conducted using Bibliometrix 5.3.0 in
R 4.6.0, focusing on scientific production, source distribution, authorship patterns, country
and institutional contributions, citation impact, and thematic evolution. The results show a
sustained increase in scientific production on GIS applications in Industrial Engineering,
especially after 2018, with recurring topics related to supply chain management, logistics,
facility location, optimization, spatial analysis, sustainability, pollution, and environmental
impact. The thematic structure indicates that GIS, supply chain management, and opti-
mization management form the basic themes of the field, while impact appears as a motor
theme. Overall, the findings show that GIS has evolved into a strategic tool for operational
optimization, sustainable planning, and data-driven industrial decision-making.

Keywords: Geographic Information Systems; Industrial Engineering; bibliometric analysis;
Bibliometrix; supply chain management; spatial analysis; sustainability; optimization;
thematic evolution

1. Introduction
The integration of digital technologies into industrial systems has intensified notably in

recent decades [1,2], driving the need for tools capable of managing complex, data-intensive
environments [3,4]. In this context, Geographic Information Systems (GIS) have emerged as
an effective platform for the capture, analysis, and visualization of spatial information [5–7].
Although they were originally developed for cartographic and environmental applications,
their use has expanded to other fields, such as logistics, urban planning, infrastructure
management, and, more recently, Industrial Engineering [8–10]. This evolution reflects the
growing importance of the spatial dimension in decision-making processes, especially in
systems where location and distribution directly influence efficiency [11,12].

In the field of Industrial Engineering, the optimization of resources and processes
constitutes a central objective. Traditionally, many models have been developed without
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explicitly incorporating spatial variables, which limits their ability to accurately represent
certain real-world problems. However, numerous industrial challenges, such as facility
location, logistics network design, transport planning, and resource allocation, have an
intrinsically spatial nature [13]. In this regard, GIS enables the integration of geographic
data with analytical models, facilitating the identification of patterns, the detection of
inefficiencies, and support for data-driven decision-making [4,5].

Recent technological development has further strengthened the role of GIS in Indus-
trial Engineering. The increasing availability of geospatial data, together with advances
in computational capabilities, has made it possible to address problems with a higher
level of detail and precision [4,5,14]. Technologies such as remote sensing, the Internet
of Things (IoT), and real-time data acquisition systems generate large volumes of spatial
information that, when integrated into GIS platforms, offer new possibilities for analysis
and monitoring [15–17]. In addition, the combination of GIS with emerging tools, such
as artificial intelligence and digital twins, is opening new lines of research focused on
predictive analysis and the advanced optimization of industrial systems, in line with the
principles of Industry 4.0 [14,18].

Despite this growing relevance, the scientific literature on GIS applications in Industrial
Engineering is dispersed across multiple disciplines and fields of knowledge. Studies
are frequently published in diverse fields, such as transport, environmental engineering,
operations research, and urban studies, which makes it difficult to obtain a comprehensive
and structured overview of the state of the art [19].

In this context, bibliometric analysis emerges as an appropriate tool for quantita-
tively assessing scientific production and revealing structural patterns within a field of
study [20–22]. This type of analysis makes it possible to examine indicators of productivity,
impact, and collaboration, as well as to explore thematic evolution through techniques such
as keyword co-occurrence analysis [23,24]. In this way, it is possible not only to describe
the development of the field but also to interpret its evolution and identify opportunities
for future research [25].

In view of this scenario, the present study aims to conduct a bibliometric review of GIS
applications in Industrial Engineering. To this end, data from leading scientific databases
are used, analyzing key indicators such as publication trends, citation impact, the most
relevant authors and institutions, and collaboration indicators. Likewise, science mapping
techniques are applied to identify the main thematic lines and their evolution over time [26].

The main contribution of this study is not limited to the descriptive quantification of
publications, authors, sources, and citations. Rather, the study provides a structured inter-
pretation of a fragmented research field by identifying the main conceptual dimensions,
thematic transitions, and knowledge gaps in GIS applications in Industrial Engineering.
Specifically, it contributes by: (i) organizing dispersed literature into a coherent bibliometric
and thematic framework; (ii) identifying the transition from operational applications, such
as logistics and facility location, towards sustainability-oriented and digitally integrated
approaches; (iii) highlighting critical gaps related to methodological standardization, inter-
operability, real-time data integration, and validation in real industrial contexts; and (iv)
proposing future research directions for the development of GIS-based decision-support
systems in industrial planning and management.

2. Materials and Methods
This study is based on a systematic bibliometric approach to analyze scientific pro-

duction related to the applications of Geographic Information Systems (GIS) in the field of
Industrial Engineering during the period 2010–2025. The methodology was designed to
ensure the reproducibility of the analysis and the quality of the data used [27,28].

https://doi.org/10.3390/app16147166

https://doi.org/10.3390/app16147166


Appl. Sci. 2026, 16, 7166 3 of 22

The general methodological framework followed in this study is structured into
three main phases. First, scientific documents were collected from the Scopus and Web
of Science databases. Second, bibliometric indicators were analyzed, including scientific
productivity, impact, collaboration, sources, authors, institutions, and countries. Finally,
science mapping techniques were applied to identify thematic evolution, the main research
lines, and existing gaps in the field [23,25]. This approach makes it possible to transform an
initial set of dispersed information on GIS applications into a structured overview of the
study area. More specifically, the workflow involved the following steps: first, the search
strategy was applied in Scopus and Web of Science using titles, abstracts, and keywords;
second, the records retrieved from both databases were exported and merged in R; third,
duplicate records were identified and removed; fourth, the resulting dataset was screened
according to document type, language, publication period, and thematic relevance; fifth,
the final dataset was processed using Bibliometrix to analyze scientific production, sources,
authors, institutions, countries, citations, keywords, and thematic evolution; and finally,
the results were interpreted to identify the main research trends, knowledge gaps, and
future directions in GIS applications in Industrial Engineering.

Data collection was carried out using the Scopus and Web of Science (WoS) databases,
selected for their broad coverage and recognition within the scientific community. The
search strategy was defined through combinations of terms related to GIS and its applica-
tions in industrial environments, applied to titles, abstracts, and keywords. As a result, an
initial set of 2137 records was obtained, of which 1702 came from Scopus and 435 from WoS.
To ensure the transparency and reproducibility of the study, the complete search string
used in both databases, together with the Boolean operators employed, is presented in
Table 1.

Table 1. Search string used for document retrieval.

Search String

(“geographic information system*” OR “GIS” OR “geospatial analysis”) AND
(“industrial engineering” OR “logistics” OR “supply chain” OR “transport” OR

“manufacturing” OR “operations research”)

The search strategy was designed to balance sensitivity and specificity. Broad Indus-
trial Engineering terms such as “logistics”, “supply chain”, “transport”, “manufacturing”,
and “operations research” were included because they represent major application domains
in which GIS-based methods are frequently used for spatial analysis, location-allocation
problems, network optimization, production planning, distribution systems, and decision
support. However, these terms were not used independently, but in combination with
GIS-related expressions such as “geographic information system*”, “GIS”, and “geospatial
analysis”. This Boolean structure was intended to capture the interdisciplinary nature of
GIS applications in Industrial Engineering while reducing the risk of excluding relevant
studies located at the intersection of spatial analysis, operational optimization, and in-
dustrial decision-making. In addition, the broad initial search was subsequently refined
through duplicate removal and screening criteria based on document type, language,
publication period, and thematic relevance, ensuring that the final dataset only included
peer-reviewed journal articles directly aligned with the scope of the review.

To reinforce the consistency of the document selection process, inter-rater reliability
was assessed during the article screening phase. Since five authors participated in the
review of the records, the degree of agreement was quantified using Fleiss’ Kappa coef-
ficient [29], which is suitable for assessing agreement among multiple raters in nominal
categories. The assessment was performed on a representative random sample of the
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identified records, independently and blindly reviewed by the five authors using a binary
classification of inclusion or exclusion. The values obtained were interpreted according
to the scale proposed by Landis and Koch [30], considering an agreement level equal
to or greater than 0.61 as acceptable. The inter-rater reliability analysis yielded a Fleiss’
Kappa coefficient of κ = 0.74, which indicates substantial agreement according to the Landis
and Koch scale. This result confirms an acceptable level of consistency among the five
reviewers during the inclusion and exclusion process and supports the reliability of the
final bibliographic dataset. This procedure made it possible to verify the consistency of the
screening process, reduce the influence of subjective criteria, and increase methodological
traceability in the construction of the final bibliographic dataset.

Subsequently, a cleaning and filtering process was carried out to obtain a homogeneous,
relevant, and suitable document set for the bibliometric analysis [27,28]. The inclusion cri-
teria were peer-reviewed journal articles, publications written in English, studies published
between 2010 and 2025, and documents directly related to GIS applications in Industrial
Engineering or closely connected areas such as logistics, supply chain management, trans-
port, manufacturing, facility location, spatial decision-making, and operations research.
The exclusion criteria were reviews, conference proceedings, book chapters, editorials,
notes, short communications, non-English publications, documents outside the selected
time frame, and records not aligned with the thematic scope of the study. The period
2010–2025 was selected because it captures the recent and consolidated development of GIS
applications in Industrial Engineering, coinciding with the expansion of geospatial data
availability, industrial digitalization, Industry 4.0, IoT, and data-driven decision-support
systems. First, duplicate documents resulting from the combination of Scopus and Web of
Science were identified and removed, reducing the initial set to 1819 unique records. In
the first filtering stage, EC1 was applied by retaining only peer-reviewed journal articles
and excluding reviews, conference proceedings, book chapters, editorials, notes, short
communications, and other documents that did not correspond to original research articles.
After this phase, the dataset was reduced to 294 documents.

In a second stage, the sample was restricted to publications written in English (EC2),
with the aim of improving the comparability of the results and ensuring the coherence of
the textual analysis of keywords, titles, and abstracts. This criterion reduced the number
of documents to 283 articles. Finally, a temporal filter limited to the period 2010–2025
was applied, which was considered appropriate for analyzing the recent and consolidated
evolution of GIS applications in Industrial Engineering. As a result, the final dataset used
in the bibliometric analysis consisted of 247 articles.

To strengthen methodological transparency and facilitate the traceability of the selec-
tion process, the PRISMA 2020 protocol was used as a reference [26,31]. This approach
makes it possible to clearly organize the identification, screening, eligibility, and inclusion
phases of the analyzed documents [26]. The complete flow of the selection process, from
the initial records to the final sample, is represented in Figure 1.

Data processing and analysis were performed using the R programming environment,
specifically version 4.6.0, through the Bibliometrix package, version 5.3.0. This tool made
it possible to carry out the bibliometric processing of the document set in a structured
and reproducible manner, including the analysis of scientific production, sources, authors,
institutions, countries, citations, keywords, thematic evolution, and strategic maps. The use
of a single analytical environment contributed to maintaining methodological coherence
among the different indicators and visualizations generated.

To improve reproducibility, the main data processing workflow was specified. The
bibliographic records exported from Scopus and Web of Science were imported into R and
converted into a bibliographic data frame using Bibliometrix. Both datasets were then
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merged, and duplicate records were removed by comparing DOI, title, and source informa-
tion. The resulting dataset was filtered according to the predefined inclusion and exclusion
criteria: peer-reviewed journal articles, English language, and publication period 2010–2025.
Before analysis, metadata fields such as author keywords, Keywords Plus, source titles,
author names, affiliations, and countries were checked and standardized where necessary.
The final cleaned dataset was then analyzed using Bibliometrix functions for scientific pro-
duction, source distribution, author productivity, institutional and country contributions,
citation analysis, keyword frequency, thematic evolution, and strategic mapping.

Figure 1. PRISMA 2020 flow diagram of the document selection process.

The results were organized into different blocks of bibliometric analysis, including
general information on the document set, annual evolution of scientific production, most
relevant sources, authors, institutions, countries, and thematic evolution [32]. This or-
ganization makes it possible to first present the descriptive indicators of the field and
subsequently interpret its conceptual structure and main trends.

Once the data collection, cleaning, and analysis process had been defined, the following
section presents the main results obtained. These results are organized according to the
analytical structure described above, beginning with the evolution of scientific production
and continuing with geographical distribution, the most relevant sources, and the thematic
relationships identified in the field of study [25].

3. Results
The final dataset comprised 247 scientific articles published between 2010 and 2025.

As shown in Table 2, these studies were distributed across 183 sources, indicating a rela-
tively broad dispersion of scientific production across different journals and publication
channels [33,34]. The annual growth rate was 10.19%, indicating a sustained increase in
academic interest in GIS applications within the field of Industrial Engineering during the
analyzed period [27].
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Table 2. Main bibliometric information of the final dataset.

Description Results

Main information about the data
Timespan 2010–2025

Sources (Journals, Books, etc) 183
Documents 247

Annual Growth Rate % 10.19
Document Average Age 5.76

Average citations per doc 20.74

Document contents
Keywords Plus (ID) 879

Author’s Keywords (DE) 1057

Authors
Authors 1007

Authors of single-authored docs 13

Authors collaboration
Single-authored docs 13
Co-Authors per Doc 4.4

International co-authorships % 30.36

Document types
Article 247

The average age of the documents was 5.76 years, suggesting that the dataset is mainly
composed of recent publications. In addition, the average of 20.74 citations per document
reflects a moderate but relevant scientific impact within the study area [28]. These results
show that GIS applications in Industrial Engineering constitute an expanding field, with
recent scientific production and a growing presence in the international literature.

Regarding the document content, 879 Keywords Plus and 1057 author keywords were
identified, highlighting substantial thematic diversity [35]. This terminological breadth
reflects the cross-cutting nature of the field, in which areas such as logistics, territorial
planning, sustainability, transport, optimization, and resource management converge.

From the authorship perspective, the 247 articles analyzed were written by a total
of 1007 authors. Only 13 documents were authored by a single author, while the average
number of co-authors per document was 4.4. In addition, the percentage of international
co-authorships reached 30.36%. However, this indicator should be interpreted as a general
measure of international collaboration rather than as a complete representation of the
cooperation structure. Since no country-level or institution-level cooperation network map
was included, the present analysis does not identify specific collaboration clusters, central
countries, or network density patterns. Future studies could complement this approach
with cooperation network mapping and centrality indicators in order to better characterize
the structure, intensity, and geographical distribution of international collaboration in
GIS applications in Industrial Engineering. These data suggest the collaborative and
interdisciplinary nature of research on GIS applications in Industrial Engineering, although
a more detailed network analysis would be needed to characterize the specific cooperation
structure [36].

The annual evolution of publications (Figure 2) shows a progressive growth in scientific
interest in GIS applications in Industrial Engineering during the period 2010–2025. As can
be observed, between 2010 and 2017 production remained relatively stable, with low values
and moderate fluctuations, generally between 4 and 9 articles per year. This first stage can
be interpreted as an initial consolidation phase, in which GIS applications still appeared in
a dispersed manner across different industrial areas.

https://doi.org/10.3390/app16147166
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Figure 2. Annual scientific production on GIS applications in Industrial Engineering (2010–2025).

From 2018 onwards, a clear change in the trend can be observed, with a progressive
increase in the number of publications. Production rose from 13 articles in 2018 to 20 in
2021 and continued to grow until reaching 29 articles in 2023. This increase reflects a
greater incorporation of geospatial approaches into problems related to logistics, transport,
sustainability, territorial planning, and the optimization of industrial systems. The trend
also coincides with the advance of industrial digitalization and the increasing availability
of spatial data applied to decision-making.

The year 2024 represents the peak of the analyzed period, with 39 published articles.
This peak confirms the timeliness of the topic and its growing relevance within the scientific
literature. In 2025, 30 articles were recorded, a figure lower than that of 2024 but still
high compared with the first years of the period. This reduction should be interpreted
with caution, as it may be influenced by the partial closure of the year or by delays in the
indexing of recent publications.

The distribution of articles by source shows that scientific production on GIS appli-
cations in Industrial Engineering is dispersed across different journals, without excessive
concentration in a single publication. As shown in Figure 3, Sustainability is the journal
with the highest number of articles, with 10 documents, representing approximately 4% of
the analyzed dataset. It is followed by the Journal of Cleaner Production, with 5 articles,
while other sources such as Energies, the International Journal of Environmental Research
and Public Health, and the Polish Journal of Environmental Studies include 4 articles each.

This distribution shows that the use of GIS in Industrial Engineering is strongly
linked to research lines related to sustainability, energy, cleaner production, environmental
management, and impact assessment. The presence of environmental and energy journals
among the most productive sources confirms the cross-cutting nature of the field, where
geospatial tools are applied not only to classic industrial problems, but also to challenges
associated with resource efficiency, sustainable planning, and decision-making based on
spatial data.

Figure 4 shows the cumulative distribution of sources according to their productivity,
represented as a function of the logarithm of rank. The results reveal a clear dispersion of
scientific production, as the 247 articles analyzed are distributed across 183 different sources.
This situation confirms that research on GIS applications in Industrial Engineering is not
concentrated in a small number of journals, but is instead distributed across publications
from diverse fields.

https://doi.org/10.3390/app16147166
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Figure 3. Most relevant sources in GIS applications in Industrial Engineering.

Figure 4. Cumulative distribution of sources by publication frequency.

The figure makes it possible to distinguish three main zones. The first zone groups
the 27 sources with the highest relative productivity, which concentrate a significant share
of the published documents. The second zone includes 74 sources with an intermediate
contribution, while the third zone comprises 82 sources with a more occasional presence in
the field. This distribution reflects the cross-cutting and interdisciplinary nature of the area,
where studies on GIS are linked to journals on sustainability, energy, transport, territorial
planning, the environment, and industrial management.

The cumulative evolution of publications in the three most representative sources
makes it possible to observe different consolidation patterns within the analyzed field.
As shown in Figure 5, Sustainability presents a progressive trajectory from 2017 to 2025,
confirming its role as the source with the greatest recent continuity in the study of GIS
applications related to Industrial Engineering. The Journal of Cleaner Production shows
a later incorporation, although its presence increases especially from 2021 onwards, rein-
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forcing the connection between GIS, cleaner production, and resource efficiency. For its
part, Energies concentrates its contribution in the most recent years, suggesting a growing
relationship between geospatial approaches, energy planning, and the transition towards
more sustainable industrial systems.

Figure 5. Cumulative publication dynamics of the three leading sources.

The authorship analysis makes it possible to identify the researchers with the greatest
presence within the analyzed document set. As shown in Figure 6, Y. Zhang stands out
as the most productive author, with 6 published articles related to GIS applications in
Industrial Engineering. This is followed by authors such as Y. Chen, Y. Li, X. Wang, Y.
Wang, and J. Zhao, with a production ranging between 4 and 5 documents.

Figure 6. Most productive authors in GIS applications in Industrial Engineering.

The figure also includes the fractional production indicator, which makes it possible to
weight each author’s contribution according to the number of co-authors in each publication.
This comparison is relevant because it avoids interpreting productivity solely on the basis
of the total number of articles. In this regard, some authors with a lower absolute number
of publications show a relatively high fractional contribution, indicating more significant
participation in the studies in which they are involved.
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Overall, the results show that scientific production in the field does not depend on a
single dominant author, but is instead distributed among several researchers with moderate
contributions. This situation reinforces the idea of an interdisciplinary and collaborative
field, where GIS applications in Industrial Engineering are developed through diverse
research teams.

The temporal evolution of the productivity of the main authors makes it possible to
identify not only who has contributed most frequently to the field, but also the periods in
which their activity has been concentrated. As shown in Figure 7, some authors show early
participation, such as E. Lee, with publications between 2014 and 2016, while others show
more recent activity, especially from 2018 onwards. This pattern confirms that the field
has progressively incorporated new researchers as GIS applications have gained relevance
within Industrial Engineering.

Figure 7. Authors’ production over time.

Authors such as Y. Zhang, Y. Chen, Y. Wang, J. Zhao, and T. Lei show more pro-
longed trajectories or activity distributed across several years, suggesting a more stable
contribution to the development of the field. In particular, the presence of recent publica-
tions between 2023 and 2025 indicates that research interest remains active and that GIS
applications continue to generate new contributions. The figure reinforces the idea of a
dynamic field, with the participation of established authors and the progressive entry of
new research groups.

The analysis of authors’ local impact makes it possible to complement scientific pro-
ductivity with the level of citation achieved within the analyzed document set. As shown in
Figure 8, Y. Zhang is the author with the highest number of publications, with 6 documents,
but is not the author with the highest citation volume. In this regard, X. Wang stands out
for presenting the highest local impact, exceeding 200 citations with 4 published articles.

Y. Wang, Y. Li, and X. Li are also relevant, combining moderate production with a
high number of citations. This result indicates that scientific influence within the field does
not depend solely on the number of publications, but also on the ability of certain studies
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to become relevant references. By contrast, some authors with similar productivity show
lower citation levels, revealing differences in the reception and impact of their contributions.

Figure 8. Local impact (number of papers and total citations) of the most relevant authors.

Overall, Figure 8 shows that the field presents a relatively distributed authorship
structure, where productivity and impact do not always coincide. This situation reinforces
the need to jointly analyze volume and influence indicators in order to obtain a more
accurate view of the main actors in research on GIS applications in Industrial Engineering.

The cumulative evolution of institutional production makes it possible to identify the
contribution of the main universities within the analyzed field. As shown in Figure 9, the
selected institutions show different trajectories, although with relatively similar final values.
The University of Illinois Urbana-Champaign reaches the highest cumulative number, with
a notable contribution from 2017 onwards. North Dakota State University, Fargo, shows
a more progressive evolution from 2014 onwards, while the University of Texas System
maintains an early presence and increases notably between 2019 and 2021. For its part,
Arizona State University shows more recent growth, especially from 2022 onwards. Thus,
these results indicate that institutional production is not concentrated in a single university,
but is distributed among several centers with sustained or emerging contributions.

The stronger presence of these institutions may be related to their sustained partici-
pation in research areas where GIS is commonly applied, such as transport and logistics
systems, facility location, supply chain management, spatial decision support, energy
planning, and environmental assessment. These thematic areas are consistent with the
most frequent keywords and thematic patterns identified in the dataset. However, since
no specific institution-keyword cross-analysis was performed, the association between
individual institutions and particular research themes should be interpreted cautiously.

It should be noted that this institutional analysis reflects publication productivity
rather than academic influence. Although cumulative production makes it possible to
identify the institutions with the greatest presence in the analyzed dataset, it does not
necessarily indicate higher citation impact or greater scientific influence. Therefore, future
studies could complement this analysis with citation-based institutional indicators, such as
total citations, average citations per article, or normalized citation impact by affiliation, in
order to obtain a more complete assessment of institutional influence in GIS applications in
Industrial Engineering.
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Figure 9. Cumulative production of the leading institutions.

The cumulative evolution of scientific production by country makes it possible to
identify the main regions that have contributed to the development of GIS applications
in Industrial Engineering. As shown in Figure 10, the United States maintains a promi-
nent position throughout the analyzed period, with sustained growth from 2010 to 2025.
This trajectory reflects a consolidated presence in the field and continued participation in
research related to spatial planning, transport, sustainability, and geospatial data-based
industrial systems.

Figure 10. Cumulative country production over time. The figure shows publication growth in the
most productive countries from 2010 to 2025.

However, the most intense growth corresponds to China, especially from 2017 on-
wards. Its production increases rapidly and surpasses that of the United States in the final
years of the period, reaching the highest cumulative number of articles in 2025. This result
highlights the growing weight of Chinese research in the field of geospatial technologies
applied to industrial, energy, and territorial problems.

Other countries, such as Spain, India, and Brazil, show a more moderate contribution,
although with an upward trend in recent years. Overall, these results confirm that the field
presents an increasingly broad international dimension, with an initial strong concentration
in the United States and a subsequent expansion towards Asia and Europe.
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The analysis of the most frequent terms makes it possible to identify the concepts that
structure the field of study. As shown in Figure 11, the terms with the highest presence
are GIS and supply chain management, which account for the highest percentages within
the map. This result confirms that GIS applications in Industrial Engineering are mainly
structured around the use of geospatial tools for supply chain management, logistics
optimization, and support for spatial decision-making.

Figure 11. Treemap of the most frequent terms associated with GIS applications in Industrial
Engineering.

Terms such as optimization, optimization model, logistics, facility location, spatial
analysis, and operations research also stand out, highlighting the strong connection between
GIS and classical methods of Industrial Engineering. These concepts show that the spatial
dimension is recurrently used to improve location, distribution, resource allocation, and
complex system planning processes.

On the other hand, the presence of terms such as sustainability, environmental impact,
circular economy, emissions, energy, pollution, and air pollution indicates that a significant
part of the literature links GIS applications with environmental and sustainability-related prob-
lems. Figure 11 reflects an interdisciplinary field in which industrial optimization, logistics,
environmental management, and territorial planning based on geospatial data converge.

Figure 12 shows the percentage distribution of total citations by country. China
accounts for the largest proportion of citations, with nearly 30% of the total, followed by
the United States, with around 23%. This result indicates that both countries not only lead
scientific production on GIS applications in Industrial Engineering, but also achieve the
greatest impact in terms of citations. The remaining countries show considerably lower
percentages, all below 5%, suggesting a more moderate and fragmented influence. Overall,
these results confirm the dominant role of China and the United States in the international
development and scientific visibility of this research field.

When the country-level results are interpreted together with the most frequent key-
words, different thematic orientations can be observed. Research associated with China
shows a strong connection with sustainability, environmental impact, pollution, energy
planning, and large-scale territorial management, reflecting the use of GIS in rapidly ex-
panding industrial and urban contexts. In the United States, the literature is more closely
linked to logistics, transport planning, facility location, supply chain management, and
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spatial decision-support systems, which reflects a stronger orientation towards opera-
tional optimization and infrastructure planning. Other countries, such as Spain, India,
and Brazil, show more specific contributions related to renewable energy, environmental
assessment, territorial planning, and resource management. These differences suggest
that the geographical distribution of publications is not only quantitative, but also reflects
different disciplinary preferences and characteristic application scenarios of GIS technology
in Industrial Engineering.

Figure 12. Percentage distribution of total citations by country.

The results obtained show that GIS applications in Industrial Engineering constitute
an expanding research field, with particularly visible growth from 2018 onwards and
a clear intensification in the final years of the analyzed period. Scientific production is
distributed across numerous sources, authors, institutions, and countries, confirming the
cross-cutting and interdisciplinary nature of the area. In addition, the most frequent terms
show that the use of GIS is mainly structured around optimization, logistics, supply chain
management, sustainability, energy, and spatial analysis. These findings provide a solid
basis for interpreting, in the following section, how the field has conceptually evolved and
which research lines can be considered more consolidated or emerging.

4. Discussion
The bibliometric results show that GIS applications in Industrial Engineering have

evolved from approaches initially focused on services, resource allocation, location, and
logistics management towards a broader research agenda linked to sustainability, growth,
renewable energy, and sustainable development [37–39]. This thematic transition can be
observed in Figure 13, which represents the temporal evolution of the main terms used in
the scientific literature. Earlier concepts, such as service, Geographic Information Systems,
allocation, and logistics, reflect an initial stage in which GIS were mainly used as tools to
support spatial planning and operational optimization [6,8,39]. By contrast, more recent
terms, such as sustainability, renewable energy, circular economy, pollution, and sustainable
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development, show a growing orientation towards environmental, energy-related, and
sustainable transition problems [40–42].

Figure 13. Trend topics in GIS applications in Industrial Engineering. The figure shows the evolution
of the main terms from 2010 to 2025.

This thematic shift confirms that GIS have ceased to be merely spatial representation
tools and have become strategic instruments for analysis, data integration, and decision-
making support in complex industrial systems [6,8]. In particular, their application in
logistics, facility location, and supply chain management has become consolidated as a
central line of the field [37,38], whereas their integration with sustainability, energy, and
environmental impact analysis appears as a recent expanding trend [40,42]. This evolu-
tion is consistent with the transformation of Industrial Engineering towards more digital,
territorial, and resource-efficiency-oriented approaches [43,44]. Compared with previous
systematic and bibliometric reviews, the present study provides a more specific view of GIS
applications within Industrial Engineering. Previous reviews have addressed GIS-based
decision analysis, GeoAI, GIS–BIM integration, environmental impact assessment, and
facility location or supply chain management as separate research areas. However, these
studies generally focus on individual domains or technologies rather than examining how
GIS applications are distributed across the broader field of Industrial Engineering. In this
sense, the present results complement previous literature by showing that operational opti-
mization, spatial decision-making, sustainability and environmental impact, and emerging
digital integration are not isolated lines, but interrelated dimensions of a fragmented and
evolving research field.

Continuing with the thematic interpretation, the term evolution map is complemented
by the strategic analysis represented in Figure 14, which makes it possible to classify
the main themes according to their centrality and density [20,45,46]. This representation
helps to distinguish between consolidated lines, cross-cutting themes, and areas with
lower integration within the field. In the basic themes area, concepts such as GIS, supply
chain management, and optimization management appear, confirming that supply chain
management, optimization, and the use of geospatial tools constitute the conceptual basis
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of the research analyzed [6,8,37]. These themes show high centrality, as they are connected
to many areas of the field, although they still present room for internal development.

Figure 14. Strategic thematic map of GIS applications in Industrial Engineering. The figure classifies
the main themes into motor, basic, niche, and emerging or declining topics.

On the other hand, impact is located in the motor themes area, indicating a well-
developed line that is relevant to the evolution of the field [40]. This result is consistent
with the trend observed previously, where concepts related to sustainability, pollution,
energy, and sustainable development have gained increasing weight in recent years [41].
By contrast, pollution and integration appear as niche themes, with a higher degree of
internal development but a lower connection with the general core of the field. Finally,
spatial analysis and the China Geographic Information System network are located in the
emerging or declining themes area and should therefore be interpreted with caution [45,46].
They may represent recent lines that are still poorly consolidated, specific approaches
associated with particular geographical contexts, or areas that have lost centrality within
the analyzed dataset.

Overall, the results obtained show that GIS applications in Industrial Engineering
have shifted from a mainly operational and spatial use to a more strategic role within
industrial systems [6,8]. The annual evolution of publications confirms sustained growth,
especially from 2018 onwards, indicating that the field has gained greater maturity in
recent years. This growth is not concentrated in a single journal, author, or institution, but
is instead distributed across multiple sources, countries, and research groups [20]. This
dispersion should not be interpreted as a weakness, but rather as a sign of the cross-cutting
nature of the topic. GIS are applied in logistics, facility location, territorial planning, energy,
sustainability, environmental impact, and resource optimization, which explains their
presence in journals with diverse profiles [6,37,40].

From a scientific perspective, the results show that the core of the field is structured
around several clearly consolidated concepts. Terms such as GIS, supply chain management,
optimization, facility location, spatial analysis, and operations research show that the basis
of the research remains linked to classical problems in Industrial Engineering [8]. However,
the thematic evolution also reveals a progressive expansion towards environmental and
energy-related issues [40,41]. The prominent appearance of terms such as sustainability,
renewable energy, pollution, circular economy, and impact indicates that GIS is no longer
used solely to represent or analyze spatial information, but also to assess environmental
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consequences, support sustainable decisions, and design more efficient industrial systems.
This transition is one of the central findings of the study.

The strategic map reinforces this interpretation by showing a clear separation between
basic, motor, niche, and emerging or declining themes. The presence of GIS, supply
chain management, and optimization management as basic themes confirms that these
elements constitute the main conceptual structure of the field. At the same time, impact
appears as a motor theme, suggesting that impact assessment has become a mature and
relevant line. For their part, pollution and integration behave as specialized themes, while
spatial analysis and the China Geographic Information System network require cautious
interpretation, as they may represent recent areas, specific approaches, or lines that are still
poorly integrated [47]. In general terms, the results show a consolidating field, with a clear
operational basis and a growing orientation towards sustainability, digital integration, and
strategic decision-making [37].

The results make it possible to propose a conceptual synthesis of the role of GIS in
Industrial Engineering. Based on the joint interpretation of the bibliometric and thematic
results, the field can be organized into four major interrelated dimensions: (i) operational
optimization; (ii) spatial decision-making; (iii) sustainability and environmental impact;
and (iv) emerging digital integration. This classification summarizes the main patterns
observed in the previous analyses, where terms such as logistics, facility location, supply
chain management, spatial analysis, sustainability, pollution, BIM, and predictive models
appear as recurring or expanding elements [44].

Beyond the descriptive bibliometric indicators, the results provide several broader
implications and actionable insights for the development of GIS applications in Industrial
Engineering. First, the dispersion of publications across numerous sources, authors, institu-
tions, and countries suggests that the field is still fragmented and lacks fully consolidated
methodological standards. Therefore, future studies should move towards more repro-
ducible GIS-based frameworks, with clearer reporting of data sources, spatial resolution,
analytical models, validation procedures, and decision-making criteria. Second, the the-
matic evolution shows that the field is shifting from traditional operational applications,
such as logistics, facility location, supply chain management, and transport planning, to-
wards sustainability-oriented and digitally integrated approaches. This indicates that future
research should not only apply GIS as a mapping or visualization tool, but also as a decision-
support platform connected to environmental assessment, resource efficiency, real-time
data, artificial intelligence, BIM, and digital twins. Third, the geographical and institutional
distribution of the literature reveals opportunities to strengthen international collaboration,
especially between highly productive countries and emerging research contexts.

This conceptual synthesis makes it possible to organize GIS applications in Indus-
trial Engineering into four main dimensions. These dimensions integrate both the most
consolidated uses of the field and the most recent lines of development, connecting the
bibliometric results with possible future research directions:

• Operational optimization: this dimension encompasses the use of GIS in classical
Industrial Engineering problems, such as facility location, resource allocation, logis-
tics, route planning, and supply chain management. It represents one of the most
consolidated foundations of the field, directly linked to frequent terms such as facility
location, logistics, optimization, and supply chain management.

• Spatial decision-making: this dimension reflects the ability of GIS to integrate geo-
graphic information, spatial analysis platforms, and decision support systems [5]. Its
importance lies in its ability to transform territorial and operational data into useful
information for industrial planning, alternative assessment, and the management of
complex systems.
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• Sustainability and environmental impact: this dimension shows the recent evolution
of the field towards environmental and sustainability-related problems. The growing
presence of terms such as emissions, pollution, circular economy, and environmental
impact confirms that GIS are increasingly used to assess impacts, optimize resources,
and support sustainable transition processes [48].

• Emerging digital integration: this dimension groups future opportunities associated
with the integration of GIS with BIM, predictive models, digital technologies, artificial
intelligence, and geospatial modeling. This line points towards more connected
industrial systems capable of integrating spatial data, real-time analysis, and advanced
planning tools.

In summary, this synthesis reflects the evolution of GIS from spatial analysis tools to strate-
gic platforms that support the planning, optimization, and sustainability of industrial systems.

These results allow GIS applications in Industrial Engineering to be interpreted as a
field in transition from instrumental approaches towards integrated planning and man-
agement approaches. In its early stages, the use of GIS appears mainly associated with
location, allocation, logistics, and spatial analysis problems. However, the thematic evolu-
tion and conceptual synthesis show that these applications have expanded towards more
complex dimensions, such as sustainability, impact assessment, energy efficiency, and
integration with digital technologies. This evolution reflects a relevant shift: GIS are no
longer used solely to represent geographic information, but as analytical tools capable of
supporting strategic decisions in industrial systems subject to territorial, environmental,
and operational constraints [49].

In addition to the bibliometric indicators, a content-oriented thematic interpretation
was incorporated to identify application trends, technical bottlenecks, and the practical
effectiveness of GIS technology in Industrial Engineering. The main application trends
are related to logistics, supply chain management, facility location, transport planning,
sustainability assessment, environmental impact analysis, energy planning, and digital
integration with BIM, artificial intelligence, digital twins, IoT, and predictive models. The
main technical bottlenecks include data heterogeneity, limited methodological standardiza-
tion, interoperability difficulties, integration of real-time data, and insufficient validation of
GIS-based decision models in real industrial contexts. From a practical perspective, GIS con-
tributes to spatial decision-making, logistics optimization, facility location, environmental
assessment, and sustainable industrial planning.

Recent developments in GIS-related digitalization further support these future direc-
tions. Current research shows that GIS is increasingly being integrated with digital twins,
BIM, IoT sensors, real-time monitoring, and predictive analytics in contexts closely con-
nected with industrial engineering, such as port asset management, logistics, construction
production control, and infrastructure management. For example, recent studies on Spanish
ports have shown how digital twin and BIM/GIS integration can support asset manage-
ment, predictive maintenance, operational efficiency, and data-driven decision-making in
Industry 4.0 environments [50]. Similarly, case-based research on closed-loop production
control has demonstrated the value of integrating BIM, GIS, and IoT sensors for real-time
monitoring, process optimization, and production planning [51]. In logistics, agent-based
digital twins have been proposed to connect physical transport systems with virtual GIS
environments for synchromodal decision-making [52]. These recent contributions indicate
that future GIS applications in Industrial Engineering are likely to move towards spatial
digital twins, interoperable BIM/GIS platforms, real-time sensor integration, predictive
models, and cyber-physical decision-support systems [50–53].

Based on the bibliometric and thematic findings, several future research directions
can be identified. Future studies should develop more standardized and reproducible GIS-
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based methodologies for Industrial Engineering applications, with clearer reporting of data
sources, spatial resolution, analytical models, validation procedures, and decision-making
criteria. In addition, GIS applications should be increasingly integrated with real-time
industrial data, IoT systems, artificial intelligence, BIM, digital twins, and predictive models
in order to support more dynamic and data-driven decision-making processes. Further
research is also needed to validate GIS-based models in real industrial contexts, particularly
in logistics, facility location, supply chain management, energy planning, environmental
impact assessment, and sustainable industrial planning. Finally, stronger international
collaboration would help reduce the current fragmentation of the field and promote more
integrated research agendas on GIS-supported industrial decision-making.

A relevant limitation of this bibliometric review is related to the selection of the informa-
tion sources used. The analysis was based exclusively on Scopus and Web of Science, two
databases widely recognized for their coverage, metadata quality, and compatibility with
bibliometric tools, but this choice may introduce indexing, language, regional, or thematic-area
biases. In particular, the exclusion of regional databases such as CNKI may have limited the
representation of studies published in specific national or regional contexts. The inclusion of
other regional, multidisciplinary, or specialized repositories in future research could broaden
the representativeness of the document set and provide a more complete view of GIS appli-
cations in Industrial Engineering. Likewise, the restriction to articles written in English and
to the period 2010–2025 reinforces the coherence of the analysis, but may exclude relevant
contributions published in other languages, formats, or earlier stages.

From a future research perspective, the standardization of GIS methodologies for indus-
trial applications should move in several specific directions. First, studies should report spatial
data sources, spatial resolution, temporal coverage, preprocessing procedures, analytical
models, validation methods, and decision-making criteria in a more consistent way. Second,
GIS-based approaches should improve interoperability with industrial digital systems, in-
cluding IoT platforms, BIM, digital twins, predictive models, and enterprise decision-support
systems, in line with current developments in smart manufacturing and GIS–BIM integra-
tion [18,44]. Third, future research should define common validation indicators, such as
location accuracy, optimization performance, environmental impact reduction, cost efficiency,
scalability, and applicability in real industrial contexts. However, several implementation
difficulties remain, including heterogeneous data formats, limited access to industrial data,
differences in spatial scales, lack of benchmark datasets, and the complexity of integrating real-
time information. A practical implementation path could begin with standardized reporting
templates, continue with pilot case studies in logistics, facility location, energy planning, and
environmental assessment, and finally move towards validated GIS-based decision-support
frameworks for industrial planning and management.

5. Conclusions
This study has analyzed the scientific evolution of Geographic Information Systems

(GIS) applications in Industrial Engineering during the period 2010–2025. Based on a final
set of 247 articles from Scopus and Web of Science, the results show that this field has
experienced sustained growth, especially from 2018 onwards. This evolution suggests that,
within the analyzed literature, GIS have gained increasing relevance as tools to support
planning, optimization, and decision-making in complex industrial environments.

The bibliometric results show that scientific production is distributed across numerous
sources, authors, institutions, and countries. This dispersion reflects the cross-cutting and
interdisciplinary nature of the field, as GIS applications are linked to areas such as logistics,
supply chain management, facility location, sustainability, energy, transport, territorial
planning, and environmental assessment. The presence of journals related to sustainability,
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cleaner production, energy, and environmental management confirms that the use of GIS
in Industrial Engineering has moved beyond purely operational approaches.

From a thematic perspective, the analysis shows that the conceptual core of the field
is structured around terms such as GIS, supply chain management, optimization, facility
location, logistics, spatial analysis, and operations research. These concepts represent the
most consolidated foundations of the research. However, the recent evolution of terms
indicates a progressive shift towards issues related to sustainability, renewable energy,
circular economy, pollution, emissions, and impact. This transition indicates that GIS
are increasingly being discussed not only as spatial analysis tools, but also as platforms
for assessing impacts, improving resource efficiency, and supporting more sustainable
industrial planning within the analyzed research field.

The four dimensions identified in the discussion are supported by the empirical
bibliometric results. Operational optimization is reflected in the frequent presence of terms
such as logistics, supply chain management, facility location, optimization, and operations
research. Spatial decision-making is supported by the central role of GIS, spatial analysis,
and decision-support approaches. Sustainability and environmental impact are supported
by the increasing presence of terms such as sustainability, environmental impact, pollution,
emissions, circular economy, and energy, as well as by the position of impact as a motor
theme in the strategic map. Finally, emerging digital integration is reflected in themes
related to integration, BIM, artificial intelligence, digital twins, IoT, predictive models, and
real-time decision-support systems. Therefore, the four-dimensional structure is directly
connected with the keyword patterns, thematic evolution, and strategic mapping results.

This study contributes to structuring a research field that has so far appeared frag-
mented across different disciplines. The results make it possible to identify the main trends,
actors, and thematic areas, as well as to highlight opportunities for future research. These
include the need to develop more standardized GIS methodologies for industrial appli-
cations, strengthen international collaboration, improve real-time data integration, and
further explore the use of GIS to support sustainable transition processes. Overall, the re-
sults suggest that GIS may play an important role in supporting more efficient, data-driven,
and sustainability-oriented industrial systems, although further empirical validation is
needed to assess their practical effectiveness across different industrial contexts.
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