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Abstract 
With the development of supply chain digitalization and new technologies, supply chain 
control towers (SSCT) are gaining increasing attention as innovative tools to enhance supply 
chain management efficiency. Although researchers from various industries have studied this 
topic, scholars have not yet employed systematic literature review methods to explore and 
identify the research trends. This paper utilizes systematic literature review methods to 
analyze SCCT articles, selecting relevant publications from the Scopus and Web of Science 
(WoS) databases. The articles are evaluated and selected for systematic assessment through 
a series of inclusion and exclusion criteria. The findings show that SCCT has been increasingly 
in focus in recent years, with researchers from many regions conducting studies. The research 
analyzes annual publication trends, geographic distribution, research methods, and 
keywords. This paper represents the first exploratory attempt to analyze SCCT using 
systematic literature review (SLR) methods. It benefits industry practitioners and the 
academic community by providing a deeper understanding of SCCT and promoting its 
application in digital supply chains. Although this research is still in its early stages and the 
limited number of articles has resulted in a relatively small sample size, the future potential 
is significant, requiring further attention from various industries. 
Keywords: Control Tower, Supply Chain Control Tower, Digital Supply Chain, Supply Chain 
Digital Transformation 
 
Introduction 
The term "Control Tower" originally stems from the aviation sector, signifying a high tower at 
airports used to monitor and guide the takeoff and landing of aircraft. Subsequently, this term 
was adopted by the field of supply chain management (SCM), evolving into "Supply Chain 
Control Tower." Initially designed as a logistics control tower, SCCT focused on transport 
orchestration and enhancing visibility. In 2003, Scania company commissioned a third-party 
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logistics company to develop and operate an SCCT. This initiative achieved 99% shipping 
forecast accuracy and resulted in a 10% cost reduction, showcasing the SCCT's potential to 
enhance supply chain predictability and efficiency (Cooke, 2014). In 2009, Unilever introduced 
SCCT through its internal department, UltraLogistik, which not only saved costs but also 
reduced the carbon footprint, highlighting the additional environmental sustainability 
benefits of SCCT (Sheffi, 2015). Walmart uses SCCT to monitor external environmental 
changes in real-time, proactively adjusting delivery routes and inventory levels to improve 
flexibility in responding to external changes (Trzuskawska-Grzesińska, 2017). Additionally, the 
internally developed SCCT system can detect weak signals within the supply chain to mitigate 
risks and take preventive actions before issues escalate (Gölgeci & Kuivalainen, 2020). 
 
The complexity of supply chain planning remains challenging, resulting in slow and inflexible 
supply chain execution and increasing operational risks (Galasso et al., 2009; Oliva & Watson, 
2011). By combining real-time information gathering with advanced analytics, SCCT simulates 
and executes alternative plans to optimize supply chain flexibility and responsiveness 
(Trzuskawska-Grzesińska, 2017). 
 
With technological advancements and the gradual enhancement of supply chain 
digitalization, particularly through the development of big data, the Internet of Things, and 
cloud computing, the functionalities and applications of SCCT have been significantly 
expanded and deepened. Scholars have progressively enriched and perfected the definition 
of SCCT, showing that SCCT represents a concept enhanced by cloud computing, big data, and 
mobility. They transform supply chain management by providing real-time visibility and 
responsiveness to new challenges (Bentz, 2014). Studies indicate that SCCT are decision 
support systems integrating data from various levels, monitoring and controlling processes in 
real-time, and achieving optimal operations (Alias et al., 2014b). 
 
Despite the increasing attention on SCCT in recent years, research on SCCT is still in a 
developmental phase. From an industry research perspective, some studies analyze from the 
viewpoint of a single industry, such as pharmaceuticals (Sharabati et al., 2022), shipping 
(Syahchari et al., 2022), and logistics service providers (Topan et al., 2020). While SCCT has 
been applied in some large corporations and demonstrated potential, research on its 
sustained implementation effects and the breadth of application across different sizes of 
enterprises is still immature. Case study methods have been used to examine a data case from 
a global IT company, which lacks strong representativeness based on the methodology and 
case selection (Gerrits et al., 2022). 
 
From the perspective of the research subject, some studies are biased toward service control 
towers, with reviews limited to operational spare parts planning and lacking an overarching 
review of the entire SCCT (Topan et al., 2020). While some research presents an overall view 
of the SCCT, the scope focuses on discussing the exchange and analysis of logistics data, which 
needs a more in-depth analysis of intelligent decision-making (Schiffer & Doerr, 2020). 
 
From a functional and technological perspective, the demand for real-time data and 
intelligent decision support grows as global supply chain complexity and competitiveness 
increases. SCCT needs to integrate various technologies, such as big data and cloud 
computing, but also faces challenges with SCCT technology integration and technological 
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adaptability. Studies discuss the market drivers and technology impetuses for SCDT, but more 
research is needed on technology integration and reverse logistics (Patsavellas et al., 2021). 
Additionally, there has not yet been a systematic literature review of relevant studies, which 
limits the understanding and application of SCCT as an important tool linking data and 
decision-making. Therefore, a systematic literature review of SCCT is necessary and timely to 
understand the latest development trends fully. 
 
This paper provides an overview of current articles on SCCT through a systematic literature 
review, helping to understand the current state of application and development trends of 
SCCT in different countries and industries and exploring the impact of geographical 
distribution on research focus. It identifies the research methods used and captures the core 
themes and trends of the research through statistical and keyword analysis in the literature. 
The study aids practitioners and scholars in enhancing their understanding of the field, 
helping the SCCT to foster supply chain collaboration, enhance supply chain visibility, and 
improve operational efficiency while promoting the wider application of SCCT in various 
industries. To further achieve this goal, the following research questions are proposed to 
guide future research: 
1. What are the annual publication trends of SCCT? 
2. What is the geographical distribution of SCCT, and how does this impact the focus of the 

research? 
3. What are scholars' recent research methodologies in SCCT articles? 
4. What are the Key and frequent keywords in SCCT articles? 
 
The subsequent structure of this study is as follows: Section 2 discusses the adopted research 
methodology and strategies of this paper; Section 3 shows the results; Section 4 discusses the 
implications of these findings and discussions; and Section 5 shows the conclusions. The final 
section suggests directions for future research. 
 
Methodology 
Search Strategy 
This study employs the Systematic Literature Review (SLR) method to ensure a more 
systematic and scientific approach to analysis. The choice of the SLR method facilitates the 
scientific identification, extraction, analysis, and filtration of literature to thoroughly 
understand the planning field (Van Dinter et al., 2021). After determining the methodology, 
it is crucial to develop a clear research strategy, set specific research objectives, and provide 
detailed explanations of the inclusion and exclusion criteria. Some operational standards 
require step-by-step clarification. Once the relevant information has been established, data 
search and collection are conducted in predefined databases, selecting articles and assessing 
their relevance to ensure they strictly meet the established criteria. The final articles are then 
thoroughly analyzed based on the research objectives, which may involve multiple analysts 
or discussions to finalize (Rasool et al., 2022; Rushiana et al., 2023). 
 
Sample Identification 
This research follows the standard protocol of the Systematic Literature Review (SLR) to 
ensure a more scientific and accurate evaluation (Khan et al., 2003). Given the considerations 
of data scale, quality, discipline, and research focus, the authors, like most researchers, have 
chosen Scopus and WoS as the databases for selection. Scopus and WoS are the two most 
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widely used bibliographic databases in academic research, providing essential data and 
literature for research evaluations and daily academic activities, with each database tending 
to certain fields and languages. Studies have shown that the user-friendliness of the database 
interface, performance, and impact metrics can influence user preferences (Pranckutė, 2021). 
Research also indicates that using Scopus or WoS alone may introduce biases in research 
evaluations due to reliability and consistency issues; however, using both databases together 
can provide a more reliable and comprehensive bibliometric analysis (Mongeon & Paul-Hus, 
2015). Choosing Scopus and WoS for searches facilitates efficient and effective retrieval of 
literature related to "Supply Chain Control Tower," meeting the requirements for efficient 
retrieval and accurate data collection to support a high-standard review process. 
 
When determining the selection criteria, the researchers developed and employed a 
literature search strategy based on a keyword-driven approach (Bhattarai et al., 2022; 
Rethlefsen et al., 2021). Under the guidance of this strategy, researchers defined search 
strings related to "Supply Chain Control Tower" and combined them using the Boolean 
operator "OR." This study emphasizes the importance of standardized search strategies, 
Boolean operators, and database indexing fields in article retrieval strategies (Nylander et al., 
2021). It referenced the most common reasons for papers identified through SLR to be 
excluded from the review (Edinger & Cohen, 2013), and additional research showed that by 
comparing results retrieved from controlled vocabulary and free-text search terms, a novel 
optimization technique was developed to identify potential relevant candidate search terms 
(Bramer et al., 2018). The research chose search terms to ensure comprehensive coverage of 
the phrases "supply chain," "supply chain digitization," and "digital supply chain." Also, it used 
the asterisk "*" to accommodate variations in terminology. The research proposed design 
principles to support the development of search strategies in SLR, enhancing interpretability 
and transparency, repeatability, and replicability (MacFarlane et al., 2022). Researchers used 
the "Title-Abstract-Keyword" approach during the text filtering process when using Scopus. 
When using WoS, the "Topic" method was employed to maintain the scope and quality of the 
search. The final search strings are shown in Table 1, including all data retrieved up to April 
28, 2024.  
 
Table 1  
Keywords and Searching Query String 

 Supply chain Supply chain digitization Digital supply chain 

 
 
Key words 

Control tower* Control tower* Control tower* 

Supply chain control 
tower* 

Supply chain control 
tower* 

Supply chain control 
tower* 

Supply chain service 
tower* 

Supply chain service 
tower* 

Supply chain service 
tower* 

Supply chain logistics 
tower* 

Supply chain logistics 
tower* 

Supply chain logistics 
tower* 

Search 
query 
string 

"Control tower*" OR "Supply chain control tower*" OR "Supply chain service 
tower*" OR "Supply chain logistics tower*"  
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Selection and Evaluation Process 
Following the initial search using the specified keywords, the Scopus and WoS Science 
databases yielded 90 and 42 publications, respectively. Employing the filtering method, the 
counts were refined to 89 and 40 publications. Limiting the search to the "English" language 
and focusing on "articles or papers," the numbers were further reduced to 80 and 39 
publications, respectively. Further categorization by research fields (refer to Fig. 1) led to 65 
and 29 publications. After merging these records and removing duplicates, we retained 75 
articles. A title screening process excluded 25 articles, and abstract screening refined the 
selection to 45 publications. After a detailed review of their abstracts and content, forty 
articles were deemed highly relevant, focusing on their strong connection to SCCT concepts. 
The study suggests that at least two reviewers should conduct literature searches 
independently, which helps to achieve a comprehensive literature search strategy with 
optimal transparency and reproducibility (Rao & Moon, 2021). To ensure the robustness of 
our selection, two researchers employed the same filtering methods and, through discussion, 
reached a consensus on five articles that presented differing perspectives. Ultimately, 31 
articles specifically focusing on SCCT were identified. Figure 1 depicts the research process, 
including database searches, filtering criteria, merging, duplicate removal, manual screening, 
and final selection. 
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Figure 1. The Process of Searching the Literature 
 
Quality Assessment 
To ensure the quality of the screening results, The researchers focused on the number of 
citations in the papers, as citations can often indicate a paper's quality  (Thelwall et al., 2022). 
The study shows that quality and eligibility assessment tasks are also completed 
independently by two researchers at the same time, and differences of opinion between 
reviewers will be resolved through discussion (Xiao & Watson, 2019). Both researchers 
employed identical screening procedures and methods, compared the outcomes, and 
identified five articles with different perspectives. The final selection was made by consensus 
after thorough discussions. Although data from WOS and Scopus are included, not all relevant 
literature may be covered. However, considering the authority of literature research, this 
paper still relies on these two databases, renowned for their high quality and authoritative 
content. 
 
Results 
Publication Trend 
As seen in Figure 2, the exploration of technological factors critical for digital transformation 
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in supply chains began in 2008. Interest in this area has surged since 2015, marked by a 
growing amount of research. This reflects the evolving needs of supply chain development 
alongside technological progress, prompting the widespread application of new technologies 
across various business segments. The review includes the initial studies from 2017 that 
primarily focused on big data technologies. The research volume has notably increased, from 
four papers in 2019 to 26 in 2023. By April 2024, 14 more papers had been published, 
projecting the annual total to surpass 40. This trend underscores a significant increase in 
scholarly engagement with this research domain. 
 

 
Figure 2. Yearly Publications  
 
Geographical Distribution 
As seen in Table 2, it displays the geographical distribution of all selected articles. From this 
distribution, it is clear that scholars from nearly every continent are involved in researching 
this topic, indicating a global interest in this subject. Looking at the distribution by country, 
Germany and the United States have the highest number of articles, each with four, suggesting 
that these countries play a significant role in researching this theme. They are followed by 
France, the Netherlands, and China, each with three articles, and then India and Brazil, each 
with two articles, reflecting extensive international collaboration. Also, four articles did not 
specify any particular country, suggesting that these scholars are discussing the universal 
applicability of SCCT. Another article specifically highlights SCCTs' global adaptability and 
scalability. A summary data analysis also shows that on an individual country basis, Asian 
countries publish fewer articles than the United States; on a total basis, Asian countries 
account for 23% of the total data, significantly lower than the 46% contributed by European 
countries, indicating that there is still considerable room for growth in research in this 
direction in Asia compared to Europe and the Americas. 
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Table 2 
Geographical Distribution 

geographic Country Articles % of Articles Sum % of Articles

Africa

Asia

Asia

Asia

Asia

Asia

Asia

Europe

Europe

Europe

Europe

Europe

Europe

Europe

Europe

Europe

North America

South America

Morocco 1 2.56% 2.56%

China 3 7.69%

23.07%

India 2 5.13%

Saudi Arabia 1 2.56%

Singapore 1 2.56%

Indonesia 1 2.56%

Jordan 1 2.56%

Germany 4 10.26%

France 3 7.69%

46.15%

Netherlands 3 7.69%

Norway 1 2.56%

Poland 2 5.13%

Sweden 2 5.13%

Belgium 1 2.56%

Italy 1 2.56%

U.K. 1 2.56%

USA 4 10.26% 10.26%

Brazil 2 5.13% 5.13%

/ No specific country mentioned 4 10.26% 10.26%

/ International 1 2.56% 2.56%  
 
Research Methods 
As shown in Figure 3, Scholars have employed various research methods to study SCCTs, 
including quantitative, qualitative, and mixed methods. Specifically, qualitative feedback was 
collected through interviews, while quantitative data was gathered via surveys. From 2019 to 
2022, mixed research methods became increasingly popular. However, from 2022 to 2023, 
quantitative research methods became predominant, with more studies focusing on their 
benefits. In recent years, the number of qualitative studies has fluctuated. By leveraging 
different research methods, scholars aim to understand the impact of SCCT better. 
 

 
Figure 3. Research Methods for SCCT 
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Key and Frequent Keywords 
As shown in Figure 4, the researchers used VOSviewer to analyze the titles, abstracts, and 
keywords of 31 articles. Several key terms and their frequencies are visually displayed, 
highlighting the content the researchers focus on, specifically the keywords related to SCCT 
and those that appear frequently. It is observable that terms such as "supply chain," "control 
tower," and "supply chain control tower" appear most prominently, indicating their high 
frequency of mention in the literature and the degree of attention and research frequency 
these keywords receive. Following these are terms like "supply chain visibility," "inventory 
management," "supply chain risk," and "intelligent decision-making," which represent current 
areas of application for SCCT that may require further attention to enhance their application 
scope. Additionally, terms such as "case study," "Industry 4.0," "machine learning," and "IoT" 
also appear frequently, indicating the technological solutions employed by SCCT and the 
research methods used in the articles. In summary, this analysis clearly illustrates the 
keywords, application directions, technologies used, and research methodologies, which 
helps us understand SCCT from various perspectives more comprehensively. 
 

 
Figure 4. Most Frequent Keywords for SCCT 
 
Findings and Discussion 
Analysis of the selected articles reveals a sustained growth trend in the literature on SCCT, 
especially with the deepening research into new technologies such as the Internet of Things, 
big data, and artificial intelligence (Liotine, 2019; Malmstedt & Bäckstrand, 2022; Roch et al., 
2015) As literature continues to reflect growth and the development of new technologies 
supporting SCCT technologies, the trend of annual publications is expected to continue 
increasing. 
 
Research on SCCT spans globally, with advanced technological countries like Germany and the 
USA remaining leaders in this field. In contrast, Asian countries, though not as numerous as 
Europe and America, still show strong growth potential, especially with the rapid 
development of digital technologies and connectivity and the increasing attention paid to 
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supply chain (SC) visualization, especially in some Asian countries (Chen et al., 2024; 
Patsavellas et al., 2021; Vlachos, 2023). Geographical differences may lead to variations in 
research focus and objectives, with regions that experience rapid technological development 
prioritizing innovations and applications in supply chain technology. Future research should 
explore the differences in adopting and implementing SCCT technologies and strategies 
across different regions. 
 
Researchers employ various methodologies. Some studies have explored using quantitative 
methods and data analytics, evaluating and optimizing supply chain operations through big 
data analytics and statistical methods (Liotine, 2019; Malmstedt & Bäckstrand, 2022). Other 
research has used case study approaches to delve into the practical applications and 
effectiveness of SCCT, revealing challenges and solutions in specific environments (Alacam & 
Sencer, 2021; Maheshwari et al., 2023). Considering some limitations of quantitative and 
qualitative research, some scholars have adopted mixed-method approaches, collecting 
qualitative feedback through interviews and quantitative data through surveys to understand 
better the impacts of SCCT (Wu et al., 2021). 
 
Analysis of 31 articles' titles, abstracts, and keywords using VOSviewer shows that "supply 
chain control tower," "supply chain visibility," "intelligent decision-making," and "risk 
management" are frequent terms in the studies. Research explores control towers to 
optimize supply chain risk management and enhance management efficiency by integrating 
multiple data sources (Ye et al., 2022; Zhang & Xiao, 2023). Research exploring "Supply chain 
visibility" indicates that SCCT effectively improves information flow transparency within 
supply chains (Shou-Wen et al., 2013). Research explores how AI and machine learning 
technologies can improve the systems and operational architecture of SCCT in the 
pharmaceutical industry by increasing decision visibility and managing complexity (Liotine, 
2019). 
 
Through the analysis above, research findings have been linked with research questions, and 
by addressing certain issues and engaging in in-depth discussions, the researchers have 
further understood the current status and future trends of SCCT. The research discussed in 
this paper demonstrates the significance and potential of SCCT. However, the studies are 
extensive, most of which are concentrated on specific technologies or industry applications, 
such as supply chain control in warehouse management (Maheshwari et al., 2023), the 
pharmaceutical industry (Liotine, 2019), and logistics services (Alacam & Sencer, 2021). The 
limited industry scope of the studies affects a comprehensive understanding of the cross-
industry application of SCCT. Moreover, the existing literature may only cover some relevant 
recent practices, impacting the timeliness and breadth of the research results, which need 
focused attention in subsequent studies. 
 
During the research, the researchers also identified some contradictory or inconsistent results 
that may stem from differences in research methods or sample selection. For example, some 
studies emphasize the central role of control towers in enhancing supply chain adaptability, 
efficiency, and globalization (Schiffer & Doerr, 2020). However, other research finds that the 
actual effectiveness of these systems is limited by the quality of implementation and the 
context of use (Wyciślak & Pourhejazy, 2023). Furthermore, studies discuss the enhancement 
of decision making visibility in the pharmaceutical industry's SCCT through AI and machine 
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learning technologies (Liotine, 2019); however, the effectiveness of these technologies may 
vary in other industries or application scenarios. Adopting new technologies in supply chains 
promotes the spread of SCCT but, to some extent, also affects the likelihood of successful 
implementation of control tower projects. Researchers need to pay more attention to these 
differing views during the research. 
 
Conclusion 
With the rapid development of digital technologies, the demand for visibility in various key 
business nodes within supply chains has intensified. The emergence of the digital control 
tower concept offers new management insights for enhancing supply chain resilience and 
visibility and has become a new tool in supply chain management. Although the academic 
community and practitioners have analyzed SCCT from some perspectives, there has yet to 
be a systematic literature review on SCCT. Meanwhile, the literature research on SCCT needs 
to be more comprehensive. In this paper, comprehensive searches were conducted using 
keywords such as "Control tower," "Supply chain control tower," and "Supply chain logistics 
tower," and researchers found 90 and 42 articles from the Scopus and Web of Science 
databases. After multiple stages of filtering by language, document type, title, and abstract, 
and thorough reading and comparison—to minimize discrepancies—even two researchers 
using the same methods conducted extensive discussions on documents with differing 
opinions, narrowing the sample to 31 articles. This paper synthesizes these articles, discussing 
annual trends, regional distribution, research methods, and keywords, and further outlines 
the future research directions for SCCT. 
 
This study shows that based on steady development in previous years, the topic of SCCT has 
been increasingly researched since 2020 and is expected to continue to rise in the coming 
years. The United States and Germany, based on the number of published papers, remain the 
leading countries in researching this topic. At the same time, Asian countries like China and 
India have also seen rapid research development in recent years. Attention is given to 
different regions and countries' research focus and innovative directions, promoting the study 
and adoption of SCCT in more regions. Scholars employ various research methods, both 
quantitative and qualitative approaches, as well as mixed methods, to better understand the 
impact of SCCT. Through keyword analysis, "supply chain visibility," "intelligent decision-
making," and "risk management" emerged as frequent terms in the studies, reflecting how 
control towers effectively enhance the transparency of supply chain information, optimize 
risk management, and improve management efficiency. 
 
This research is the first systematic literature review on SCCT. Results suggest that through a 
creative, systematic literature review of current literature, scholars’ and practitioners' 
understanding of SCCT can be enhanced, broadening the practical application of SCCT to 
create more transparent and efficient supply chain systems, helping businesses gain 
competitive advantages and sustainable growth. 
 
Future Research 
In the discussions earlier in this systematic literature review, the researchers explored how 
the focus on SCCT has predominantly been on specific technologies or industry applications, 
such as logistics and pharmaceuticals. Future research should specifically address these issues 
to further enhance the understanding and implementation of SCCT. Firstly, current research 
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is largely concentrated in specific pharmaceuticals, logistics, and manufacturing sectors. 
Future studies should expand into retail, automotive, and energy industries. Additionally, 
building on current advancements, future research should integrate emerging technologies 
like blockchain and advanced machine learning algorithms to provide diversified solutions for 
SCCT, potentially providing new insights into the scalability and security of SCCT. 
 
The uneven geographical distribution mentioned in previous research, where developed 
countries contribute significantly while emerging economies are still catching up, highlights a 
potential area to explore SCCT strategies' adaptability across different cultural and economic 
backgrounds. Research should also focus on mature solutions in developed countries while 
exploring how SCCT can be adapted to different business scenarios in emerging economies 
and the successful implementation and spread of SCCT. Future research directions could 
specifically examine the challenges faced when implementing SCCT in emerging markets due 
to the lack of technological infrastructure, which could be mitigated by adopting customized 
low-cost technological solutions—an excellent area for future research. 
 
Furthermore, future research might need more hybrid methodologies to provide a broader, 
statistically significant understanding of SCCT impacts, and this requires more scholars and 
practitioners to focus on this field to advance the rapid and sustained development of SCCT. 
Through the development and integration of keywords and new technologies, the evolution 
of SCCT requires, on the one hand, more research frameworks that reflect and support real 
business connections. On the other hand, it necessitates incorporating new technologies or 
integrated solutions to optimize the business architecture and models of SCCT. This approach 
aims to provide more solutions demonstrating the competitive advantages of SCCT in the 
overall corporate information system architecture, strategic risk management, information 
transmission and analysis, and intelligent decision-making, thereby accelerating the adoption 
of SCCT. 
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