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Abstract 

The current study aimed to quantitatively and qualitatively evaluate a Yard 

Management System (YMS) implemented in 2018 to improve yard visibility, reduce 

detention occurrences in the facility, and increase the selected third-party logistics 

distribution centers' inbound/outbound performance in terms of pounds. Pershing's 

Human Performance Technology Fundamental theory states that information 

communication is essential for successful organizational performance (Pershing, 2006). 

The YMS was designed to provide real-time yard status updates and optimize the 

movement of trailers, containers, and other assets to improve yard operations. The 

implementation of the new YMS possessed the potential to provide the distribution center 

personnel with improved visibility into the yard. 

The findings demonstrated that the YMS significantly reduced detention 

occurrences and improved the inbound and outbound performance of the facilities. 

Managers, operators, and yard drivers at the distribution centers reported positive 

perceptions regarding the system, noting improved communication, yard visibility, and 

work efficiency. However, the implementation process presented challenges, including 

employee resistance, learning curves, and infrastructure limitations. The challenges 

outlined in the findings could be mitigated through clear communication with employees 

about the new system benefits and alignment with operational objectives, comprehensive 

training programs, and upgrades to technical infrastructure. The study provided insights 

into how a YMS enhances logistics operations while identifying key factors for 

successful implementation. 
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Chapter 1 

Introduction 

 A supply chain consists of entities directly involved in supplying and distributing 

products, services, funds, and information from the source to the destination (Mentzer et 

al., 2001). Supply chains are one of the foundations of human life in modern society that 

deliver necessities, such as water and food, medicines for healthcare, and energy (Council 

of Supply Chain Management Professionals, n.d.). Supply Chain Management (SCM) 

involves multiple aspects, including master planning, sourcing, manufacturing, 

delivering, and returning (Felea & Albăstroiu, 2013). As interest in SCM has increased 

since the 1960s (Rodrigue, 2020), researchers have begun to discuss the relationship 

between SCM and logistics. Research conducted by Cooper et al. (1997) and Murphy and 

Wood (2008) have provided evidence that SCM involved more extensive elements than 

logistics. As new technologies such as AI and machine learning have emerged, logistics 

has played a key role in SCM, allowing the supply chain to expand and experience 

tremendous growth (Toorajipour et al., 2021). 

 In a supply chain, logistics includes the activities of all production materials 

between a point of origin (e.g., suppliers) and a point of consumption, such as customers, 

field warehouses, and factory storages, as well as all activities of the corresponding 

information flow between the points (Pfohl, 1997). The product flow is either preceded, 

accompanied, or followed by the information flow, such as the order transfer, delivery 

note within a trailer, or recycling. Logistics management activities usually include 

"inbound and outbound transportation management, fleet management, warehousing, 

materials handling, order fulfillment, logistics network design, inventory management, 

supply/demand planning, and management of third-party logistics services providers" 
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(Council of Supply Chain Management Professionals, n.d., para. 6). Also included in 

logistics management activities are sourcing and purchasing, production planning and 

scheduling, packaging, assembling, and customer service to varying degrees (Council of 

Supply Chain Management Professionals, n.d.). 

 Since the 1970s, software systems for warehouse and inventory management have 

been used to support the logistics process (Hompel & Schmidt, 2006). In the 1990s, Lieb 

(1992) conducted a survey to investigate the use of third-party logistics in the American 

industry. Lieb's findings indicated that training programs should incorporate partnership 

building, computer and information system integration, and third-party relationship 

management when contracting with logistic suppliers (Lieb, 1992). Since the late 1990s, 

global connectivity and the increasing complexity of logistics have led to rapid growth in 

Traffic Management Systems (TMS) designed to optimize procurement, plan multimodal 

transport connections, and control and monitor transport processes (Nettsträter et al., 

2015).   

 Upon entering the 21st century, many enterprises have attempted to focus on their 

main activities and look for third-party contractors that could fulfill other processes to 

reduce logistics costs and decrease additional service burdens and delays (Giri & Sarker, 

2017). A couple of studies have shown that relevant information systems have become 

more widely implemented with the rapid development of information technology, such as 

Warehouse Management Systems (WMS) (Hu et al., 2016) and Transportation 

Management Systems (TMS) (Zou et al., 2015).  A WMS manages the quantity, storage, 

and bin locations and their relationships, which are used to control, detect, and optimize 

the complex warehousing and distribution processes (Hompel & Schmidt, 2006). 
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Examples of the processes a WMS can manage include order fulfillment, the processes 

between receiving and shipping, and other related services (Lee, 2021; Nettsträter et al., 

2015).  

 The information technology functions can better adapt to users' needs in 

administrative tasks (Schmitt, 2002). From 2010 to 2020, third-party logistics revenue in 

the United States increased steadily yearly (Armstrong & Associates, 2021). The 2020 

Third-Party Logistics Study reported that over two-thirds of shippers and over 90% of 

third-party logistics agreed that contracting with third-party logistics providers improved 

end-customer service and increased logistics efficiency with innovative approaches 

(Third-Party Logistics Study, 2020). In 2020, Handojono et al. described the potential 

cost savings of logistics, especially in warehouse operations, by strategically integrating 

information technologies to support partner companies' supply chains. 

 This chapter begins with the Background, which provides context and establishes 

the relevance of the research topic within the logistics and supply chain domain, followed 

by the Statement of the Problem, which identifies the specific operational challenges the 

study addresses. The Purpose of the Study and Significance of the Study sections outline 

the research objectives and highlight the potential contributions to improving efficiency 

and reducing delays in logistics operations. The Delimitations and Assumptions define 

the scope of the study and its underlying premises. The Research Questions are presented 

in detail to guide the inquiry into how a yard management system (YMS) can address 

these operational issues. The chapter also features a Definition of Terms section to ensure 

conceptual clarity. Finally, it concludes with the Organization of the Study, which 

provides an overview of the structure of the research document.  
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Background 

Until the new Yard Management System (YMS) was implemented in three 

distribution centers in the Eastern, Midwestern, and Western United States in 2018, a 

manual process was used in the selected three centers, which included a clipboard, 

checklist sheets, and Excel spreadsheet to track the inbound and outbound shipments. 

Yard visibility was based on manual yard checks twice per shift during three eight-hour 

shifts. Due to the real-time changes of the site, the accuracy of the location information of 

the trailer was low, resulting in a substantial amount of time spent looking for the correct 

trailer location, which led to delivery delays between the transportation company and the 

warehouse.  

Input from multiple warehouse managers, supervisors, and yard drivers was 

collected to identify each stakeholder group's operation needs and describe any issues the 

new YMS should address to implement a YMS and improve yard visibility. The new 

system was developed based on shipment as a unique reference of inbound and outbound 

traffic, reflecting the status of each shipment in the yard. As the YMS remote terminal 

deployed in each shag truck, an onboard computer provided real-time yard activity data, 

including trailer status (e.g., inbound loaded, outbound assigned, loaded, and reject), 

trailer movement (from location A to B), and prioritization. From the onboard terminal, 

the yard check function provided a quick checklist for each trailer in the yard to help the 

shag drivers perform yard checks. The YMS was launched at the three mixing centers in 

the West, Midwest, and East of the United States in January 2018.  

Pershing's (2006) Human Performance Technology Fundamentals (HPTF), an 

evidence-based approach to enhancing workplace performance, was selected as the 
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theoretical framework for the current study to identify performance gaps, design 

interventions to bridge them, and evaluate the impact of the interventions implemented 

for improving progress on measured targets. Pershing's HPTF theory process begins with 

an analysis of the problem and associated performance gap, followed by the design of an 

intervention to address issues identified in the analysis (2006). After implementation, the 

performance improvement is evaluated to determine the success of the intervention. 

Pershing's (2006) HPTF theory emphasizes data-driven decision-making and continuous 

improvement to ensure that interventions are effective and that organizational culture 

promotes performance improvement by creating an environment where performance 

improvement strategies are embedded.  

Statement of the Problem 

The most substantial supply chain or logistics delays are usually not caused by 

inefficient loading or transiting but by inefficient processes in manufacturing plants and 

distribution centers, leaving truck drivers and their loads unaware of the time to enter and 

exit the facilities (Mera & Sirikande, 2022; Speltz & Murray, 2019). According to Storms 

et al. (2023), the reason for inefficient process delays is that most plants and distribution 

centers rely on manual laborers to perform intensive yard work with pen and paper and 

lack a clear understanding of the availability of dock doors and lot capacity in the yard. 

Delays caused by the lack of yard visibility can result in higher time demurrage and 

detention charges, late delivery charges, additional equipment leases, and production 

shutdowns that cost companies millions of dollars (Storms et al., 2023). 

Several studies have examined the application of HPTF to improve cross-

functional teams' organizational performance (Foshay et al., 2013) and encourage team 
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collaboration (Abaci & Pershing, 2017). Kahle-Piasecki (2011) and McLaughlin (2016) 

employed HPTF as the theoretical framework in the business environment to improve 

employee performance. Results of both Kahle-Piasecki (2011) and McLaughlin (2016) 

revealed the support that managers training to be mentors received in mentoring, the 

barriers encountered in mentoring, and the performance gap between mentoring practices 

in the workplace and the purpose of the mentoring program. Despite tremendous efforts, 

there has remained a gap in the research literature surrounding logistics management 

systems and methods or strategies to improve the systems' efficiency. Few studies have 

utilized HPTF as the theoretical framework for examining information technology 

systems at third-party logistics corporations to improve the inbound and outbound 

volume measured by pounds, assist with decreasing detention time, and improve 

performance.    

Purpose of the Study 

The purpose of the current explanatory sequential mixed methods study was to 

evaluate the impact of the YMS implemented in 2018 based on the Pershing Human 

Performance Technology Fundamentals on detention occurrences and inbound and 

outbound volumes as measured in pounds (Pershing, 2006). For each of the three sites, 

the quantitative measures of annual inbound and outbound products in pounds were 

compared from 2018 to 2022 for differences over time. These quantitative results were 

further explained by investigating the perceptions of managers, operators, and yard 

drivers regarding the YMS, which were gathered via semi-structured interviews. All 

participants were asked the same questions. By employing a two-pronged approach, the 

current study effectively combined quantitative analysis of changes in numeric measures 
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with qualitative examination focusing on participants' perceptions of the YMS, thus 

providing a multifaceted and comprehensive investigation into the system's impact. 

Significance of the Study 

According to McCrea (2020), the yard invisibility issues experienced in logistics 

corporations—facilities that manage and optimize goods storage, transportation, and 

distribution in supply chains—often lead to high detention charges and negatively impact 

the inbound and outbound volumes. By evaluating the implementation of YMS, the 

current study's findings provided a scientific basis for the need for logistic distribution 

centers to improve yard visibility and viable solutions to the challenges faced. The results 

can help logistics managers and operators identify the best practices to improve 

operational efficiency and minimize holdup incidents. 

Delimitations 

The researcher made delimitations in research to narrow the scope of the study 

(Creswell, 2021). The data collected for analysis included the impact of YMS on the 

volume of inbound and outbound measured, and managers', operators', the detention 

occurrence measured, and yard drivers' perception of the system at three mid-sized 

distribution centers of a third-party distribution center (located in Western, Midwestern, 

and Eastern U.S.) where the new YMS was implemented in 2018. Quantitative measures 

in the forms of inbound products by pounds, outbound products by pounds, and detention 

occurrences were collected from the selected distribution center's operating database and 

analyzed to understand how the YMS had potentially impacted operations.   Participants 

included three managers (one per site), three operators (one per site), and nine-yard 

drivers (three per site).   Another delimitation for the current study involved the time 
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frame for the quantitative measure comparison: 2018 before the implementation of the 

new YMS compared to 2022 before the labor schedule change at the three centers from 

three shifts a day to two. 

Assumptions 

Assumptions encompass universally acknowledged or validated principles as 

foundational premises for researchers to construct their investigations (Williams, 1980). 

The first assumption was that the new YMS was implemented with fidelity at each site. 

The second assumption was that all quantitative measures of data analyzed from the 

third-party distribution center operations database were accurately recorded and updated 

at each of the three sites, and it was also assumed that changes in the quantitative 

measures from 2018 to 2022 reflected the impact of the implemented YMS. Other 

assumptions for the current research study included that the organization's employee 

records for job title and employment status were accurate for all three sites examined, and 

all interviewees understood the questions asked of them and responded openly and 

honestly. 

Research Questions 

A research question is "a question that a research project sets out to answer" 

(Mattick et al., 2018, p.104). Six research questions guided the current explanatory 

sequential mixed methods study of the impact of YMS on operational efficiency at three 

distribution centers (located in the Western, Midwest, and Eastern United States) for a 

logistics service provider. The lack of sufficient research on such systems provided an 

opportunity to investigate new techniques that could potentially improve the operational 

effectiveness of logistics service providers. 
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Research Question 1  

 To what extent is there a difference in the annual number of inbound products by 

pounds from 2018 to 2022 at the Western, Midwestern, and Eastern logistics service 

providers overall and for each site? 

Research Question 2  

 To what extent is there a difference in the annual number of outbound products by 

pounds from 2018 to 2022 at the Western, Midwestern, and Eastern logistics service 

providers overall and for each site? 

Research Question 3  

 To what extent is there a difference in the annual detention occurrence from 2018 

to 2022 at the Western, Midwestern, and Eastern logistics service providers overall and 

for each site? 

Research Question 4  

What are the perceptions of third-party logistics distribution center managers at 

the Western, Midwestern, and Eastern sites regarding the YMS implemented in 2018? 

Research Question 5 

What are the perceptions of third-party logistics distribution center operators at 

the Western, Midwestern, and Eastern sites regarding the YMS implemented in 2018? 

Research Question 6  

What are the perceptions of yard drivers of the third-party logistics distribution 

center at the Western, Midwestern, and Eastern third-party logistics distribution center 

sites regarding the YMS implemented in 2018? 
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Definition of Terms 

The terms used in the current study have been operationally defined using reliable 

and reputable sources. By providing clear and accurate definitions of terms' specific 

meanings for the current study, potential confusion can be minimized, and a consistent 

understanding of the terms can be achieved. All definitions are from trusted sources, 

ensuring all readers understand the terms throughout the dissertation correctly.  

Psychological Theories  

 According to Rawat and Jain (2022), psychological theories offer comprehensive, 

evidence-based explanations for the enduring outcomes of human behavior, shedding 

light on the reasons behind individuals' beliefs, actions, and reactions. These theories 

encompass personality traits, early life experiences, and interpersonal relationships. 

Third-Party Logistics 

 Aghazadeh (2003) defined third-party logistics as an independent economic entity 

that creates value for its client by bringing in to help logistics management, including 

transportation management, inventory management, and value-added services. Third-

party logistics can include trucking companies, warehouse operators, and contract 

manufacturers. 

Yard Management Systems 

According to Paolucci et al. (1998), a yard management system is software that 

facilitates real-time monitoring of the yard's status. In this study, the information to be 

managed involves four types—yard lot (space resources), trailer status, gate event 

(inbound and outbound), and detention alert. The gate events involve objects falling into 

the container on arrival and departure and moving internally to the yard. 
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Detention 

Detention is the "charge that the merchant pays for the use of the container 

outside of the terminal or depot, beyond the free time period" (United Nations 

Conference on Trade and Development, 2018, para 1). Transportation corporations, such 

as truck companies, lease containers to merchants for a limited period of free use and 

charge detention fees to discourage merchants from delaying the return of containers 

Inbound Logistics 

Transferring raw materials or components from suppliers to manufacturers is 

called inbound logistics (Association for Supply Chain Management, n.d.). In the current 

study, inbound logistics refers to the completed products sent from other distribution 

centers to the local center. 

Outbound Logistics 

Outbound logistics refers to transporting completed products or other products to 

the next stage in the supply chain (Association for Supply Chain Management, n.d.). 

Outbound logistics can also refer to the mixed shipment of products based on clients' 

requirements from manufacturers and other distribution centers to customers, retailers, or 

other final destinations (Council of Supply China Management Professionals, n.d.c). 

Organization of the Study 

The current study aimed to evaluate the YMS implemented in 2018, which 

attempted to increase the inbound and outbound volume and reduce the detention 

occurrences of third-party logistics. Chapter 1 introduced the topic and provided the 

necessary background information. Chapter 1 also included the problem and purpose 

statement, the significance of the study, delimitations, assumptions, research questions, 
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and the definition of terms. Chapter 2 presents a review of relevant literature. Chapter 3 

provides the study methodology employed for data collection and analysis. Chapter 4 

presents the results of the data analysis. Chapter 5 discusses the findings and conclusions 

of the dissertation.  
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Chapter 2 

Review of the Literature 

The current study focused on identifying the impact of yard visibility on the 

operation of a third-party logistics distribution center by measuring the number of 

inbound and outbound products and the detention occurrence. In this literature review, a 

substantive amount of literature provides direction for the research questions and 

hypotheses. The literature review includes publications addressing barriers and 

challenges to third-party logistics and information management systems used by them. 

Publications have also elaborated on the importance of information technology and 

systems to third-party logistics' daily operation. Further, the literature review addresses 

performance technology as studied by Pershing (2006), who advanced the human 

performance technology model. The literature provides a theoretical lens for 

understanding the research topic and problem and informing the findings' analysis. The 

current study could be meaningful because over 90% of IT solution developers have 

expressed that their solutions serve the transportation industry, such as logistics 

providers, warehouse operators, and carriers (Inbound Logistics, 2019). Findings from 

the current study may provide implications for IT professionals in future system 

development regarding logistic corporations' needs for designing and developing the 

system. 

Barriers and challenges to third-party logistics 

Outsourcing logistics functions is a popular strategy for companies when 

addressing complex and expensive logistics problems (Heizer & Render, 2011). By 

entrusting a third-party service provider to take care of the movement and storage of 

materials, companies can focus on core business activities and reduce costs associated 
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with managing the logistics process. Additionally, outsourcing logistics can provide 

access to the specialized skills and technologies needed to manage complex supply chains 

and obtain a competitive advantage (Heizer & Render, 2011). The purpose of third-party 

logistics is distinct from that of most outsourcing, which aims to acquire talents, 

resources, and expertise (such as competitive advantages and special knowledge) that are 

unavailable within the organization. Instead, third-party logistics aims to provide goods 

and services that clients do not own (Hertz & Alfredsson, 2003). 

In the early 1970s, the term "third-party logistics" was coined to describe a 

specialized company that provides logistical services on behalf of a customer, which 

contrasted with the traditional two-party agreements between shippers and carriers (bin 

Mohamad Makmor et al., 2019). Intermodal marketing companies emerged as 

intermediaries who accepted goods from shippers and delivered them to rail carriers, thus 

becoming third parties to the contract and giving rise to third-party logistics. Third-party 

logistics has become an umbrella term for many services, including transportation and 

freight management, freight accounting, public/contract warehousing, distribution 

management, and freight consolidation (bin Mohamad Makmor et al., 2019). 

Furthermore, third-party logistics considers the distribution of finished or semi-finished 

products, processed and unprocessed products, and raw materials (DeGroote & Marx, 

2013). 

Several studies have determined that price, reliability, service quality, financial 

stability, communication, geographic coverage, and experience are essential factors that 

influence the selection of third-party logistics (Aguezzoul, 2007; Bagchi & Virum, 1996; 

Sahay et al., 2006; van Laarhoven & Sharman, 1994). These factors also play a role in 
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choosing third-party logistics service providers, yet some organizations have found that 

financial opportunities are paramount in their satisfaction compared with other factors 

(Aktas & Ulengin, 2005). Innovations, as essential as other success factors in third-party 

logistics, focus on providing an agile capability for new and emerging logistics 

management technologies, promoting productivity, new product development, and 

customer satisfaction (Power et al., 2001). Wu (2006) has suggested that technological 

innovation can be used to measure the success of third-party logistics. He argued that 

using patent data for technological innovation could positively affect the other elements 

related to the selection of third-party logistics. 

In reality, although many of the world's top third-party logistics companies rely 

on new technology to analyze decisions, operations, and policies to improve productivity, 

most third-party logistics companies are unable to handle the technological changes in 

logistics services flexibly (Zhu & Geng, 2013; Selviaridis & Martin, 2007). The 

challenges brought by new technologies include, on the one hand, the continuous change 

of technology; on the other hand, the inconsistency in the strategy of information 

dissemination about information technology from third-party logistics companies, the 

lack of understanding of information technology from management and leaders, and the 

lack of knowledge of the fundamental meaning and specific requirements of IT adoption 

from technology providers for logistics companies (Harland et al., 2007; Mathiyazhagan 

et al., 2016). In addition, due to the lack of demonstration reporting systems, inadequate 

infrastructure, inefficient collaboration channels, and inadequate safety and control in 

third-party logistics, companies may not take advantage of innovative platforms that 



16 

 

 

connect to their customers' internal platforms, such as traffic management systems 

(Selviaridis & Spring, 2007). 

In practice, 80% of customer expectations were unfulfilled, leading to a 

discrepancy between expectation and satisfaction (Gupta et al., 2011). This discrepancy is 

attributed to various external and internal factors, such as natural disasters, regulations 

and policies, market forces, and preferential limitations (Holgui-Veras, 2000; Kannana & 

Tan, 2005; Naylor et al., 1999). Internal factors, including lack of transparency in 

bureaucracy and cost-reduction efficiency, also create the satisfaction gap (Kaynak & 

Hartley, 2008; Kim, 2009; Sahay & Mohan, 2006). Furthermore, the incompatibility of 

information systems between service providers and customers can further exacerbate the 

widening gap between consumer expectations and satisfaction. Therefore, third-party 

logistics should be more information-oriented and leverage modern technology to meet 

customer expectations effectively. They should also consider regulatory requirements and 

customer needs to ensure these targets are sustainable (Kannan & Tan, 2005). 

Another challenge that third-party logistics faces in daily operations is minimizing 

lead time (Mathiyazhagan et al., 2016). The aggregate lead time in logistics can be 

measured as the combined duration of a component's process, transportation, and 

inventory time from the supplier through production to the finished product and 

ultimately to the end consumer (Harland et al., 2007; Abdulrahman et al., 2012). The 

significance of customer lead time is that it gauges the time the supply chain takes to 

respond to customer demand (Cheong, 2001). Factors such as the required technology, 

personnel availability, and production and supply chain delivery efficiency affect lead 

time (Zajac & Olsen, 1993). The development of information and communication 
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technologies may provide operational assistance to improve transportation efficiency and 

ultimately reduce lead time (Lieb & Lieb, 2011).   

Information management systems in third-party logistics 

Since the 1970s, the initial warehouse and inventory management software 

system has been used to manage the number and (bins) locations and their relationships 

(Hompel et al., 2008). After discovering inventory cost savings, the warehouse 

management system was given more functions, such as monitoring system status and 

operation and optimization strategies (Nettsträter et al., 2015). Vendors of warehouse 

management systems continue to expand the scope of their software systems and 

increasingly offer features derived from enterprise resource planning software, supply 

chain management software, or transportation management systems. For instance, 

support processes among order fulfillment, receipt, and shipping, integrated information 

systems and control panels, travel and route planning, vendor-managed inventory, and 

support billing and value-added services in a multi-customer scenario (Nettsträter et al., 

2015). 

In recent years, with the development of information technology, more solutions 

have been added to WMS to improve performance. For instance, Pane et al. (2018) 

approved that implementing RFID in WMS could improve the goods selection process of 

logistics corporations in Indonesia. Deng et al. (2018) proposed that an automatic three-

dimensional warehouse scheme can improve the efficiency and accuracy of the online 

production process while providing digital management to enhance the competitiveness 

of enterprises. Fauzan et al. (2020) suggested that a WMS with Zaeni Convection would 

be beneficial in optimizing the process of managing goods, automating calculations of 
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raw materials, regulating the entry and exit of goods, generating reports on inventory and 

expenditure, and providing computerized data storage. 

As logistics chains grew ever more complex in the late 1990s, TMS emerged to 

manage the demands of these transport chains and all their functions. The systems 

enabled planning and optimizing procurement and distribution structures with cost or 

time containment in mind, creating multimodal transport chains, optimizing delivery 

transport, and controlling and monitoring the resulting transport process (Nettsträter et 

al., 2015). It was primarily made possible with the help of freight forwarder 

customization software from transport and logistics service providers, which included 

route planning software and was used to enhance early IT-based transport-related 

logistics. 

TMS generally allows planning, controlling, monitoring, and optimizing 

transportation networks and logistics chains. The essential functional areas of these 

systems are order management, scheduling, transportation planning and optimization, 

tracking and tracing, and fleet and resource management (Nettsträter et al., 2015). 

Enterprises for transportation management solutions can be divided into three groups: 

pure TMS developers, sales partners, and providers. The group of providers is a 

combination of the other two groups that directly develop and implement their software 

solutions, provide customer consultation, and develop other software solutions outside 

the system interface. However, despite the incredible increasing demand for TMS and 

transport solutions in recent years, the number of companies offering TMS is limited. 

Several ERP vendors are beginning to offer TMS products to meet the growing demand 

for comprehensive transportation management solutions. The increased operating range 
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of these solutions is likely to cause a significant rise in overall system costs (Nettsträter et 

al., 2015). 

Although several studies have discussed using various technologies, such as 

artificial intelligence and machine learning (Woschank et al., 2020), IoT (Golpîra & 

Khan, 2021; Humayun et al., 2020), and cyber-physical systems (Winkelhaus & Grosse, 

2019), relatively little research has been done on transportation management systems. 

The core of the yard management system is to deal with scheduling inbound and 

outbound freight reservations while effectively managing yard resources and improving 

the efficiency and throughput related to the shipper's distribution yard and ports (Mccrea, 

2010).  

Compared with other processes involved in supply chain management, logistics 

corporations have a lower interest in yard management, making it the supply chain's 

bottleneck (Raymond., 2018). Most current studies about yard management mainly focus 

on port (Ha, 2009; Paolucci et al., 1998; Zhen et al., 2013) and train (Chang et al., 2020) 

yard management. Several studies have also explored the use of technologies, such as 

RFID and electronic seal, to improve the efficiency of yard management and visibility 

(Alieksikikv et al., 2022; Chang et al., 2020; Michel, 2018; Park et al., 2006). 

An outbound logistics management survey conducted by Eid (2022) using 

PepsiCo's production plant as an example highlighted long wait times for trailers in 

parking spaces, human errors in picking up standing trailers, large volumes of pallets 

stacked in loading areas, limited warehouse space, and congestion in parking lots as the 

primary causes of inefficient outbound operations. The researcher attributed the 

decreased efficiency to a lack of yard visibility and proposed an Excel spreadsheet-based 
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venue information management file to record relevant information on departures. The 

results indicated that the tool effectively improved the efficiency of outbound operations.  

Human performance technology fundamental model  

Human Performance Technology Fundamental (HPTF) founders, such as Thomas 

Gilbert, Joe Harless, and Donald Tosti, recognized the power of rigorous observation and 

measurement based on scientific processes to improve individual performance (Dean & 

Ripley, 1997). Through the analysis of observations from performance improvement 

cases, relationships between variables can be identified, leading to the development of 

theories and models. HPT research investigates the applicability of principles, processes, 

and tools in real-world applications and knowledge domains within everyday life, aiming 

to provide empirically substantiated solutions for practical challenges faced by diverse 

social institutions, such as government, industry, and businesses. Swanson (1999) 

proposed three theoretical bases of HPTF—economic theory, systems theory, and 

psychological theory—by arguing: 

[E]conomic theory is recognized as a primary to survive along with its financial 

metrics at the organizational level; systems theory recognizes purpose, pieces, and 

relationships that can enhance or strangle systems and subsystems; and 

psychological theory acknowledges human beings as brokers of productivity 

along with their cultural and behavioral nuances (p. 11) 

Since its inception, the field of HPTF has seen the development of several 

performance improvement models, broadly classified into three categories—diagnostic 

models, holistic models, and process models (Wilmoth et al., 2010). Diagnostic models, 

such as Gilbert's (1978) behavioral engineering model and Wile's (1996) synthesized 



21 

 

 

performance model, facilitate practitioners to identify the needs, causes, and gaps in 

human performance projects (Abaci, 2017). Holistic models, such as Stock's three-

dimensional HPTF model, are often nonlinear models that describe domains of 

overlapping shapes, designed to represent how domains coexist in a performance context. 

Unlike holistic models, process models, such as Pershing's (2006) HPT model, are often 

linear, with grouping activities, looking for performance gaps, considering multiple 

interventions, and feedback loops evaluating outcomes (Abaci, 2017). 

Pershing's (2006) HPTF is a comprehensive strategy for boosting organizational 

productivity. Pershing defined HPTF as "human performance technology is the study and 

ethical practice of improving productivity in organizations by designing and developing 

effective interventions that are results-oriented, comprehensive, and systemic (p. 6)."  It 

considers research-based methods and techniques to develop and implement interventions 

to enhance individual, team, and organizational performance, including developing 

compelling job descriptions, providing training and development, introducing new 

technology, strengthening organizational structures and policies, and improving 

communication.  

Pershing (2006) pointed out that the definition contained several key elements: 

study, ethical practice, improving productivity, organizations, designing and developing, 

effective intervention, results-oriented, and comprehensive and systemic. Several of them 

are relevant to the current study, such as designing, involving creating a comprehensive 

plan to improve performance, including performance analysis, determining objectives, 

defining the target population, categorizing and prioritizing the intervention, and 

assessing outcomes (Pershing, 2006). The difference between performance design and 
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development is that performance design indicates what performance should be, while 

development is how to achieve it (Reigeluth, 1983). Needs assessment is a fundamental 

step in the design process to determine the differences between the current and desired 

state, which asks the designer to make decisions and assumptions based on the 

information provided for the project (Stefaniak et al., 2018). For instructional design 

evaluation, Stefaniak et al. (2018) pointed out that designers would encounter various 

challenges in evaluation, such as being lost in needs analysis and overwhelmed by 

uncertainty and pressure from employers. Therefore, the designer should discuss with 

various stakeholders to understand their needs and willingness to participate in any 

intervention for instructional design evaluation to understand the situation further. 

Interventions involve introducing systemic solutions to the organization to 

improve its human performance and overall productivity (Pershing, 2006). Such 

interventions target the organization's crucial processes and functions, enhancing their 

effectiveness and boosting overall productivity. Sanders and Thiagarajan (2005) divided 

performance interventions into six categories: improving knowledge, motivation, material 

resources, structure and process, information, and health. The research-based 

performance improvement process includes selecting, designing, developing, and 

implementing interventions (Abaci, 2017). The HPTF process fails if a single 

intervention or set of interventions does not close the performance gap. Interventions 

must be effective and efficient, produce transferable results, and generate a positive 

return on investment, which requires evaluative studies, a valuable component of the 

overall development process (Abaci, 2017). 
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Several studies used the HTPF model. Jang (2008) identified the themes and 

issues that emerged in two academic journals -- Performance Improvement Quarterly and 

Performance Improvement -- to gain insight into the development of the field. Abaci and 

Pershing (2013) studied international practitioners in Human Resource Development and 

HPTF, focusing on general demographics, occupational demographics, and the amount of 

time spent on workplace learning and performance improvement activities. The HPTF 

model has also been applied to systems improvement. For instance, Lee (2007) used the 

HPTF model to construct an educational system for nuclear organizations based on case 

studies. He highlighted the performance base as an effective method for looking at the 

problem holistically and solving it scientifically. Molenda and Pershing (2004) integrated 

instructional with non-instructional activities in a corporation and proposed a Strategic 

Impact Model to explore how instructional intervention relates to other performance 

intervention types.  

Summary  

The literature review also examined the various components of a third-party 

logistics and information management system, including warehouse, transport, and yard 

management. The challenges associated with implementing these systems and their 

benefits to an organization were discussed. Also provided was an overview of Human 

Performance Technology Theory, which can be used to evaluate, design, develop, and 

assess information systems to improve performance. Chapter 3 presents a detailed 

description of the research methods used to evaluate the implemented YMS. 
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Chapter 3 

Methods 

 Research has indicated that a met-need information technology system is essential 

to managers, operators, and supply chain users because it provides real-time visibility 

into the status of goods, services, and resources throughout the supply chain (Reyes et al., 

2020). Real-time visibility could enable managers to make better decisions, operators to 

respond to customer needs quickly and effectively, and yard drivers to move to different 

positions swiftly (Wycislak, 2022). The YMS implemented in 2018 aimed to increase 

efficiency, reduce detention occurrence, and improve customer satisfaction by providing 

a comprehensive view of the supply chain. The development of the YMS was based on 

the yard visibility requirements of three distribution centers of medium-sized third-party 

logistics corporations located in the Western, Midwest, and Eastern United States as the 

research setting. 

 The purpose of the current explanatory sequential mixed methods study was to 

evaluate the impact of the YMS implemented in 2018 based on the Pershing Human 

Performance Technology Fundamentals on inbound and outbound volumes measured in 

pounds and detention occurrences (Pershing, 2006). The quantitative phase utilizes one-

way ANOVA to analyze operational data from 2018 to 2022, focusing on changes in 

inbound and outbound volumes and detention occurrences pre- and post-YMS 

implementation. The qualitative phase involved semi-structured interviews with 

managers, operators, and yard drivers, providing contextual insights into the quantitative 

findings. 
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Research Design 

The current study was designed as explanatory sequential mixed methods research 

(Schoonenboom & Johnson, 2017). The study's architecture encompassed a two-phase 

approach, with the initial quantitative phase informing the subsequent qualitative phase. 

In the quantitative portion, statistical analyses were conducted to assess the impact of the 

YMS. Numeric data was systematically accessed and retrieved from the operational 

systems of three distinct sites. The comparative analysis involved evaluating changes in 

relevant metrics before and after the implementation of the YMS, enabling the 

identification of any significant temporal shifts. 

Following the quantitative phase, the study transitioned into the qualitative 

component. Semi-structured interviews were employed to garner insights from key 

stakeholders, including the selected centers' managers, operators, and yard drivers. They 

provided a deeper understanding of the quantitative results and contextualized them 

within the organizational and human aspects influenced by the YMS implementation. 

Qualitative exploration unraveled nuanced perspectives and untangled complexities 

embedded in the quantitative outcomes. 

The explanatory sequential mixed method design facilitated triangulation, 

allowing cross-verifying results from both phases. The approach aimed to enhance the 

robustness of the study by providing a comprehensive and multifaceted examination of 

the impact of the implemented YMS across the three investigated sites  

Selection of Participants 

The selection of participants for this study was sequentially divided into two 

phases: the quantitative phase and the qualitative phase. In the researcher's division, only 
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three distribution centers in the West, Midwest, and East of the United States have fully 

implemented YMS. Therefore, convenient sampling was adopted, and the three 

distribution centers were selected as participants. The data years were selected from 2018 

to 2022—before the implementation of the new YMS (2018) and before the change in the 

labor schedules of the three centers (2022) from three shifts a day to two.  

In the qualitative phase, purposive and convenient sampling was adopted to delve 

deeper into the experiences and perceptions of key stakeholders—managers, operators, 

and yard drivers—regarding the YMS. Manager and operator participants were 

purposively selected based on their involvement in the operation to capture a range of 

experiences, expertise, and perceptions within the study context from the three 

distribution centers. Yard driver participants adopted the convenient sampling method—

the researcher selected the inbound or outbound yard drivers of the three distribution 

centers who used the YMS for interviews during the qualitative data collection. The 

sample size of the yard drivers was determined based on data saturation, wherein the 

researcher continued data collection until no new insights or themes emerged through a 

thoughtful and purposeful selection process. 

Measurement 

This study utilized quantitative and qualitative measurement instruments to 

evaluate the YMS's impact comprehensively.  

Quantitative Measurement Instrument 

The quantitative segment of the study's primary metrics includes the inbound 

product measured by pounds (total weight of products received at the distribution 

centers), the outbound product by pounds (total weight of product dispatched from the 
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centers), and detention occurrence measured by dollars (instances where vehicles or 

products are detained beyond a predetermined time frame). The data was collected 

through the operational systems in the selected distribution centers. The reliability of the 

systems ensured accurate and consistent data collection, allowing for robust statistical 

analysis. Data was exported to SPSS to compare pre- and post-YMS implementation 

values using one-way ANOVA.   

Qualitative Measurement  

 Based on information technology, instructional design, logistics expertise, and a 

literature review, the semi-structured interview protocol (standard questions for all and 

provides optional follow-up questions if needed) was constructed to explore the 

perceptions of managers, operators, and yard drivers of third-party logistic distribution 

centers about the YMS. The interview protocol included standardized core questions 

addressing the experience during implementation and use of the YMS. The interview 

protocol includes seven questions. The first two questions were designed to initiate 

conversation with participants and collected participants’ demographic information, 

including their location, position, and years of employment. Four questions focused on 

exploring the impact of the YMS on operations, the advantages offered by the YMS, and 

the challenges associated with its implementation and use. The final question invited 

participants to provide additional comments, allowing them to address topics or 

perspectives not explicitly covered by the interview protocol (Appendix E).  

 The uniform approach aimed to ensure consistency in data collection and 

facilitate direct comparisons across stakeholder perspectives. It enabled a comprehensive 

range of insights regarding their roles, responsibilities, and experiences with the YMS. 
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Follow-up questions were tailored to gather additional insights based on the participant 

responses. Despite the standardized interview protocol, efforts were made to adapt 

questioning techniques to each stakeholder group's unique contexts and experiences, 

ensuring that their perspectives were accurately captured and analyzed.  

The quantitative component of the current study evaluated inbound and outbound 

volumes measured in pounds and detention occurrences, providing an objective 

evaluation of the YMS impact on logistics performance. The qualitative component 

included semi-structured interviews with stakeholders who provided insights into the 

challenges, benefits, and usability of the YMS. Integrating quantitative metrics and 

qualitative perspectives offered a comprehensive assessment of the system’s 

effectiveness and operational impact.  

Data Collection Procedures   

The data collection phase of this study includes steps the researcher took before, 

during, and after the data collection. First, the researcher requested permission to access 

the three selected distribution centers' databases and to study human subjects from the 

Baker University Institutional Review Board. Permission to collect quantitative data was 

obtained through formal agreements with the participating logistic corporation on June 

3rd, 2024, ensuring compliance with ethical guidelines. The IRB application was 

approved on June 24th, 2024. Initiative data were collected between 2018 and 2022 from 

the distribution centers' SQL Server database and downloaded to SPSS on the 

researcher's computer for analysis.  

The distribution centers' managers assisted in recruiting yard driver participants. 

The informed consent (Appendix F) and interview questions (Appendix E) were sent to 
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the three distribution centers' managers, operators, and yard drivers on July 1st, 2024.  

Participants were required to voluntarily agree to the informed consent form before 

participating in the interviews, ensuring they understood their rights and the purpose of 

the study. A total of 14 participants were interviewed, including three managers, three 

operators, and eight yard drivers. The interviews lasted approximately 30 minutes each, 

with semi-structured questions designed to gather detailed insights into their experiences 

with the YMS. Interviews were scheduled at times convenient for participants to ensure 

their availability and comfort. The data collection was completed on September 16th, 

2024.   

Data Analysis and Integration 

The quantitative approach of this study was designed to provide objective and 

measurable insights into whether efficiency gains were achieved due to the 

implementation of YMS. Research questions 1 to 3 investigated the impact of YMS on 

the volume of inbound and outbound by pounds and detention occurrences by dollars 

with one-way ANOVA. The independent variable was the implementation of a YMS, and 

the dependent variables were inbound products by pounds, outbound products by pounds, 

and detention occurrence. The one-way ANOVA provided a measure of the magnitude of 

the difference between the before and after values and the probability of the difference 

being due to chance. Parametric analysis was used in a one-way ANOVA to compare the 

means between the first year of implementing the YMS (2018) and the last year before 

the labor schedule change (2022). A p-value of .05 was considered statistically 

significant, meaning the results were unlikely to have happened by chance, and the null 

hypothesis of non-difference can be rejected. Collected data were analyzed with SPSS. 
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Subsequently, the qualitative phase comprised in-depth interviews with managers, 

operators, and yard drivers to answer research questions 4 to 6. The phase aimed to 

explore their perspectives on the YMS, capture detailed insights, and gain a deeper 

understanding of the system's effectiveness. All interview recordings were transcribed 

verbatim to establish a foundational understanding of the dataset. Subsequently, an open 

coding process was initiated, wherein each text segment was assigned descriptive labels 

or codes representing emergent themes. This phase allowed for the exploration of diverse 

perspectives and facilitated the identification of recurring patterns. Axial coding 

established connections between codes and developed more comprehensive categories 

following open coding. A coding framework was developed through constant comparison 

and iterative refinement to encapsulate the richness of participants' responses. The 

analytical process remained dynamic, incorporating reflexivity to acknowledge and 

address the researcher's potential biases. The qualitative data were analyzed with Atlas.ti.   

Additionally, it sought to provide context for and complement the quantitative findings. 

The sequential inheritance approach was consistent with the study's overall goal—to 

provide a comprehensive and robust analysis of the impact of implemented YMS on 

warehouse efficiency gains. 

Research Question 1  

 To what extent is there a difference in the annual number of inbound products by 

pounds from 2018 to 2022 at the Western, Midwestern, and Eastern logistics service 

providers? 
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 Hypothesis 1. There is a difference in the mean number of inbound products by 

pound from 2018 to 2022 for all three logistics service provider sites (Western, 

Midwestern, and Eastern) combined. 

 A one-way ANOVA was conducted to address RQ1 and test the hypothesis (H1). 

The dependent variable was the mean number of inbound products by pound, grouped by 

the independent variable, which was the year (2018 represented before the intervention of 

the YMS and 2022 represented after). For H1, data from all three sites were combined to 

compare pre- and post-YMS implementation. A one-way ANOVA was chosen for 

hypothesis testing as it examines the mean differences between groups where the means 

are continuous variables. The significance level was set at 0.05. When appropriate, effect 

sizes were reported. 

Research Question 2  

To what extent is there a difference in the annual number of outbound products by 

pounds from 2018 to 2022 at the Western, Midwestern, and Eastern logistics service 

providers? 

 Hypothesis 2. There is a difference in the mean number of outbound products by 

pound from 2018 to 2022 for all three logistics service provider sites (Western, 

Midwestern, and Eastern) combined. 

A one-way ANOVA was conducted to address RQ2 and test the hypothesis (H2). 

The dependent variable was the mean number of outbound products by pound, grouped 

by the independent variable, which was the year (2018 represented before the 

intervention of the YMS and 2022 represented after). For H2, data from all three sites 

were combined to compare pre- and post-YMS implementation. A one-way ANOVA was 
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chosen for hypothesis testing as it examines the mean differences between groups where 

the means are continuous variables. The significance level was set at 0.05. When 

appropriate, effect sizes were reported. 

Research Question 3   

To what extent is there a difference in the annual detention occurrence from 2018 

to 2022? 

Hypothesis 3. There is a difference in the mean number of detention occurrences 

by dollars from 2018 to 2022 for all three logistics service provider sites (Western, 

Midwestern, and Eastern). 

A one-way ANOVA was conducted to address RQ3 and test the hypothesis (H3). 

The dependent variable was the mean number of detention occurrences by dollars, 

grouped by the independent variable, which was the year (2018 represented before the 

intervention of the Yard Management System (YMS) and 2022 represented after). For 

H3, data from all three sites were combined to compare pre- and post-YMS 

implementation. A one-way ANOVA was chosen for hypothesis testing as it examines 

the mean differences between groups where the means are continuous variables. The 

significance level was set at 0.05. When appropriate, effect sizes were reported. 

Research Question 4   

What are the perceptions of third-party logistics distribution center managers at 

the Western, Midwestern, and Eastern regions sites regarding the YMS implemented in 

2018? 
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Research Question 5   

What are the perceptions of third-party logistics distribution center operators at 

the Western, Midwestern, and Eastern regions sites regarding the YMS implemented in 

2018? 

Research Question 6   

What are the perceptions of yard drivers of the third-party logistics distribution 

center at the Western, Midwestern, and Eastern third-party logistics distribution center 

sites regarding the YMS implemented in 2018?  

The data for Research Questions 4, 5, and 6 were transcribed and coded to 

identify recurring themes and patterns across third-party logistics distribution center 

managers, operators, and yard drivers' perceptions of the YMS implemented in 2018. The 

themes were synthesized to comprehensively understand the stakeholders' perceptions at 

the sites in the Western, Midwestern, and Eastern regions sites. In addition, the 

quantitative and qualitative findings were integrated to provide a holistic view of the 

YMS implementation's impact from the perspectives of all stakeholders, facilitating 

potential recommendations for improvements or optimization. 

Reliability and Trustworthiness 

The researcher employed rigorous research methods and adhered to established 

protocols to ensure validity and reliability. For the quantitative portion of the study, data 

collection was carefully designed, utilizing appropriate sampling techniques and 

statistical analyses to ensure the validity and reliability of the findings. For the qualitative 

portion of the study—interviews of managers, operators, and yard drivers—the researcher 

ensured credibility by conducting the interviews systematically and transparently and 
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using the same-question semi-structured interview protocols and same optional follow-

ups with all participants by providing participants the opportunity to check their interview 

transcript for validity. In addition, the researcher paid close attention to ethical 

considerations in data collection and analysis, maintaining participants' privacy and 

confidentiality to avoid biased responses to interview questions that may result from 

identity exposure.  

Trustworthiness was further enhanced by triangulation, where multiple data 

sources and methods are used to corroborate findings, thereby reducing biases and 

increasing the robustness of the results. The researcher also practiced transparency by 

documenting the research process, methodologies, and limitations. By upholding 

reliability and trustworthiness throughout the study, the current study's design established 

a strong foundation for the credibility and validity of its findings, contributing to the body 

of knowledge in the yard management systems and logistics field.  

Researcher’s Role 

In investigating the impact of implementing YMS on logistics warehouse 

operations, the role of the researcher is shaped by the integrated context of industrial 

engineering, with a particular focus on logistics and supply chain management. Based on 

experience with similar projects, the researchers had an in-depth understanding of various 

warehouse management systems, which influenced the methods of analysis and 

interpretation of the data in this study. Acknowledging prior professional interactions 

with stakeholders is critical, as relationships cultivated in past projects may introduce 

subtle perspectives to researchers' understanding of participants' perceptions of yard 

management systems. Given the potential for confirmation bias arising from positive 
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experiences with similar systems, the researchers conducted rigorous data analysis to 

mitigate the bias and provide an unbiased assessment. By articulating these aspects 

transparently, this study strives to increase credibility and foster trust in the research 

process, emphasizing the seriousness of potential influences from the researcher's 

background and experience. 

Limitations 

One limitation of this study was that only three third-party medium-sized 

distribution centers were selected as the research setting, and the study's findings may not 

generalize to other similar regional distribution center sites within the same third-party 

provider, other logistic center provider companies or the overall operation state of 

logistics corporations in the United States. Due to the participants' association with the 

researcher at work, they may inadvertently respond in a manner consistent with the 

perceived expectations, resulting in a distortion of the accuracy of their reported 

perception. In addition, the COVID-19 global pandemic may have affected operations; 

however, it was impossible to isolate individual sites' business consequences due to other 

related supply chain issues. 

Summary 

The current study employed an explanatory sequential mixed methods research 

approach to examine the impact of the YMS implemented in 2018 in terms of 

quantitative measures on individual inbound and outbound units measured in pounds and 

detention occurrences, as well as qualitative measures of managers, operators, and yard 

drivers' perceptions of the system's impact on the quantitative variables and analyzed. By 

utilizing an explanatory sequential mixed method design, combining quantitative pre- and 
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post-implementation analysis and qualitative interviews to delve into participants' 

perceptions, this study aimed to provide a nuanced understanding of the impact of the 

implemented YMS. Integrating the complementary methods allowed the researcher to 

triangulate findings, enhance the validity of results, and offer a well-rounded perspective 

on the phenomenon under investigation.    
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Chapter 4 

Results 

Research Question 1  

A one-way between-subjects ANOVA was conducted to compare the effect of the 

implementation of YMS on inbound volume by pounds (Table 1). The results indicate a 

significant effect of the implementation of YMS on inbound volume at p < .05 [F (1, 70) 

= 5.519, p = 0.022]. The results suggest that implementing a YMS significantly affects 

inbound volume measured by pounds.  

Table 1 

One-way ANOVA results regarding the inbound volume before and after YMS 

implementation 

 df Mean Square F Sig. 

Between Groups 1 997320913021853.600 5.519 .022 

Within Groups 70 180702333772981.300   

Total 71    

 

Research Question 2  

A one-way between-subjects ANOVA was conducted to compare the effect of the 

implementation of YMS on outbound volume by pounds (Table 2). The results indicate a 

significant effect of the implementation of YMS on outbound volume at the p <. 05 [F (1, 

70) = 5.998, p = 0.017]. The results suggest that implementing YMS significantly affects 

outbound volume measured by pounds.  

Table 2 

One-way ANOVA results regarding the outbound volume before and after YMS 

implementation 

 df Mean Square F Sig. 

Between Groups 1 1114484575652139.40 5.998 .017 

Within Groups 70 185818710340478.10   

Total 71    
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Research Question 3  

 A one-way between-subjects ANOVA was conducted to compare the effect of the 

implementation of YMS on detention occurrence (Table 3). The results indicate a 

significant effect of the implementation of YMS on detention occurrence at the p < .05 [F 

(1, 70) = 21.297, p = 0.000]. These results suggest that implementing YMS significantly 

affects detention occurrence.  

Table 3 

One-way ANOVA results regarding the detention occurrence before and after YMS 

implementation 

 df Mean Square F Sig. 

Between Groups 1 1058.000 21.297 .000 

Within Groups 70 49.679   

Total 71    

 

Research Question 4  

Research Question 4 explored the perceptions of managers at third-party logistics 

distribution centers located in the Western, Midwestern, and Eastern regions of the 

United States about the YMS implemented in 2018. Participating general managers had 

held their positions for approximately or over ten years. Their responsibilities included 

overseeing facilities operations, ensuring safety, maintaining productivity, enforcing 

regulatory compliance, and supervising staff to ensure efficient business operations. 

Interviews with three managers revealed a positive attitude toward the YMS on 

operational efficiency, aligning with the findings from the quantitative analysis. These 

insights highlight the managers' acknowledgment of the system's benefits in improving 

logistics management.  
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Theme 1: The YMS Improves Yard Management While Driving Continuous 

Improvement 

 The YMS transformed yard management by improving communication and 

overall efficiency by providing real-time visibility to allow teams to make informed 

decisions and reduce errors. It had notably enhanced productivity despite initial 

challenges, such as technical issues and employee adaptation, mitigated through targeted 

training and system improvements. The YMS’s adaptability enables customization to 

address unique operational requirements, fostering continuous improvement and 

delivering sustained value for yard management.  

 The YMS improves yard visibility. When asked about how the implementation 

of the YMS impacted yard visibility, managers emphasized its significant contributions to 

transparency and efficiency. The system enabled real-time monitoring of inbound and 

outbound activities, trailer locations, and loading status, reducing reliance on manual, 

error-prone processes. It enhanced visibility and allowed teams to identify and resolve 

issues, saving time and resources promptly. The capacities proved particularly beneficial 

during peak times when rapid adjustments were critical to maintaining workflow 

efficiency. Participant GM2 highlighted the advantages of the YMS, “It [The YMS] 

helped by giving us real-time visibility of everything that was going on. When questions 

arose, we were able to get our answers very quickly because all that information was in 

the system and at our fingertips.” Similarly, Participant GM1 noted the system’s role in 

improving yard management efficiency, “We have seen a marked improvement in the 

amount of time spent reconciling the yard to ensure that everything is where we think it 

is. YMS definitely played a big part in that.” 
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Integrating YMS with other systems, such as SAP and transportation 

management, further streamlined operations by synchronizing data and empowering 

managers to make faster, data-driven decisions, as Participant GM3 noted a general 

image of how YMS improved efficiency as:   

Before the YMS was implemented, we had a lot of manual records and a lot of 

writing. The yard hunters didn't have what they would need to do for the eight 

hours of work. So when we implemented the YMS, we were able to communicate 

back and forth with the yard hostler.  With YMS implemented, there was more 

visibility not only for the yard hostler and the shipping window but also for the 

managers and the supervisors.  I like it the most because it keeps us track of 

where we're at.  For example, if I know there are 50 inbounds, we know the yard 

is full of mapping, which will kind of guide us to where we're at for the day.  It 

also keeps track of the hours of the employees and how long it takes to do their 

jobs so that we can use that data in the future to talk to employees about it.  But 

the most important thing to me was that I knew what was out there just by looking 

at the timelines.   

The YMS reduced workload complexity. The participating managers 

highlighted that yard employees, especially operators and drivers, welcomed the shift 

from a manual, paper-based process to a digital system offering real-time updates. The 

shift alleviated common frustration, such as the need to physically check trailer statuses 

or reliance on delayed communications, making tasks more manageable and significantly 

reducing time demands. The process enhanced job efficiency and overall employee 

satisfaction. Participant GM1 noted the positive impact on staff, stating:  
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YMS took a lot of the pressure and strains off of those operators out there. Having 

everything right there on a tablet at their fingertips, not having to constantly re-

heel back and forth into our transportation department for moves to be completed. 

Everything's live, and everything's real-time, and that definitely goes a long way 

toward employee satisfaction. 

Similarly, Participant GM2 emphasized how the YMS simplified workload and 

improved employee experience, “Everybody enjoys it, makes their job easier … They can 

see some of the reports that help them, help us get the product to the customer in a timely 

manner.” 

Theme 2: Managers’ Challenges and Lessons Learned During the YMS's 

Implementation 

Managers acknowledged facing struggles with technical issues during the 

implementation of the YMS, such as network instability and staff resistance due to 

unfamiliarity with the system. However, these hurdles were effectively resolved through 

a combination of targeted interventions. Network upgrades improved system reliability, 

while comprehensive training sessions equipped employees with the skills to operate the 

YMS confidently. The in-house YMS experts were designated to assist with ongoing 

learning and troubleshooting, ensuring that employees could adapt effectively and 

troubleshoot issues as they arose. Participant GM2 identified the impact of the unstable 

network during the initial phase, stating, “…it [network] would sometimes go down, and 

then we're trying to figure out if everything in the YMS was still accurate. But since 

we've upgraded the network, we've not seen any outages since that's taken place.” 
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Participant GM3 noted the initial uncertainty among employees and their 

subsequent improvement as they grew accustomed to the system:  

There was newer to us, and employees were more scared of what was and what 

was going to happen. How does it work? But once that fear went away, the 

technical skills even got better. They used systems and data entry, and all that 

good stuff helped them get even better at it.  

Participant GM1 further mentioned that the challenges encountered during the 

initial system implementation were resolved collaboratively, bringing teams together to 

identify root causes and implement corrective action, as stated: 

If we have an issue or we had an issue, we would get together as a group. We 

determined what the issue was and what the root cause was, and then we would 

go back and implement whatever measures needed to be taken to fix the issue. 

Research Question 5  

Research Question 5 explored the perceptions of operators at third-party logistics 

distribution centers located in the Western, Midwestern, and Eastern regions of the 

United States about the YMS implemented in 2018. Participating operators had held their 

positions for over fifteen years. Their responsibilities include managing communications 

with trucking companies that deliver and ship products, coordinating with the warehouse 

and yard, resolving operation issues, training warehouse and yard personnel, and using 

the Integrated Management System (YMS is one of the components of an Integrated 

Management System) to set up workflow processes. Interviews with three operators 

revealed a positive attitude toward the YMS on operational efficiency, aligning with the 
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findings from the quantitative analysis. These insights highlight the operators' 

acknowledgment of the system's benefits in improving logistics operations.  

Theme 1: The YMS Improved Operational Efficiency and Employee Satisfaction  

The YMS improved operational efficiency by providing real-time visibility into 

yard operation, thereby improving the accuracy and timeliness of trailer tracking and 

resource allocation, reducing errors, and addressing the inefficiencies of manual, paper-

based systems. Employees benefited from workflow improvements through features such 

as the Shag List and digital scheduling tools, which minimized redundant tasks and 

facilitated better communication between yard and warehouse teams. The enhancements 

reduced stress during peak time and empowered operators with greater control over 

workload. 

 The YMS improved communication and coordination. When asked about the 

advantages of implementing YMS in logistic centers, operators highlighted its ability to 

streamline interactions between yard and warehouse teams using shared digital platforms 

and integrating data systems. The integration allowed team members to access real-time 

information, reducing reliance on traditional communication methods, such as phone 

calls, radios, or in-person updates. One key feature, the Shag List, served as a centralized 

digital platform for assigning and tracking tasks, ensuring alignment between yard 

operators and warehouse employees on priorities and task statuses. Participant OP2 

emphasized the benefit, stating, “Before, we used to handwrite papers or call them over 

the radio. Now, it is typed up and visible on the screen. The Shag List has definitely 

reduced errors on that as well.” Similarly, Participant OP1 observed that the YMS 
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allowed employees to instantly determine the correct placement of trailers, stating, “The 

YMS made them [employees] see right away what should be in what locations.” 

The YMS reduced waiting time. Real-time visibility into trailer locations and 

statuses provided by the YMS enabled operators to efficiently identify and assign 

available parking spots and trailers, minimizing loading, uploading, and trailer movement 

delays. Features such as digital scheduling tools enable further efficient appointment 

management, reducing bottlenecks during peak periods by effectively balancing 

workloads. The reduced reliance on manual searches or communication shortened wait 

times and enhanced productivity. Participant OP1 highlighted this benefit, stating:  

The YMS makes it much easier to track the trailers and make sure that everything 

is correct in the yard, make sure the moves are done on time because we have that 

visibility. It definitely helps with the warehouse workflow because people don't 

have to wait. 

Similarly, Participant OP3 emphasized the impact of the kiosk function within the 

YMS, explaining that it streamed operations by allowing drivers to check out 

independently, reducing the need and time for yard employee intervention and enabling 

operators to focus on other tasks. According to OP3, the functionality “saves a lot of time 

and headaches,” further illustrating that the YMS facilitated smoother yard operations. 

Theme 2: Operators faced minor challenges during the implementation 

Operators’ perceptions of the challenges during the YMS implementation 

mirrored those identified by managers, including employee learning curves, technical 

difficulties, and coordination issues. Early challenges often stemmed from limited 

familiarity with the system, leading to confusion and slower adoptions. Technical issues 
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such as Wi-Fi connectivity problems and synchronization errors with existing systems 

like SAP occasionally disrupted operations. Participant OP3 identified the employee 

learning curve, stating:  

The only issue we had, in the beginning, was just teaching people how to use the 

system … we would go back and say, hey, this is what you have to do, or you 

have to push this button or clear the screen or things like that. I think it was 

mostly the only issue that we had in the beginning. 

In addition to the employee adaptation challenges, Participant OP2 highlighted 

technical hurdles during the first implementation: “Most of it [the challenges] was with 

computers and other stuff like that, as well as wireless signals. The hostler took to the 

IMS very well.” The three participating operators generally expressed that the YMS 

implementation process was not overwhelmingly difficult, with challenges manageable 

and resolved mainly over time.  

To address the challenges, operators suggested strategies for improvement, 

particularly emphasizing the importance of step-by-step instructions and comprehensive 

documentation to support early adoptions. Participant OP2 illustrated this approach by 

explaining: 

We just had to put step-by-step processes in place. So that way, we know that this 

person has to do this before that person can do it. Unload the truck before you can 

move it and do things like that.  

Research Question 6  

Research Question 6 explored the perceptions of yard drivers at third-party 

logistics distribution centers located in the Western, Midwestern, and Eastern regions of 
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the United States about the YMS implemented in 2018. The most experienced 

participating yard driver had been employed for 12 years. Interviews with eight operators 

revealed a positive attitude toward the YMS on operational efficiency, aligning with the 

findings from the quantitative analysis. These insights highlight the yard drivers' 

acknowledgment of the system's benefits in improving work efficiency.  

Theme 1: The YMS improves yard drivers’ work efficiency and team communication

 When asked about the yard drivers' perception of the implemented YMS, they 

generally identified the YMS enhanced operational workflows by minimizing the manual 

tasks traditionally required of yard drivers with its automating processes and providing 

real-time visibility into trailer locations and statuses. The advancements contribute to 

reducing errors and associated costs while simultaneously improving employee 

satisfaction by simplifying complex tasks and alleviating workloads. 

 The YMS enhanced efficiency by reducing time and optimizing workflows. 

When participated yard drivers were asked about the impact of the YMS on daily 

workflow, they described its ability to enhance work efficiency by automating labor-

intensive tasks, such as paper tracking and physical yard checks, which reduced the time 

required to locate, move, and manage trailers. The eliminated redundant manual 

processes allowed the YMS to facilitate a shorter turnaround time and enabled the 

completion of more loading and unloading tasks. Participant YD1 noted the efficiency 

improvements with the implemented YMS:  

It's just super easy to look at all of it at once and see what's empty, what's still 

loaded, what's loaded, and what's ready to go out. You really don't need to spend 

very much time. Before we had YMS, we researched every single yard spot. We'd 
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have to send somebody out there to write it down by hand. This … saved so much 

time, and we took the traffic window from a two-person job down to a one-person 

job, and that’s the biggest thing for me.  

Participant YD2 further emphasized the role of the YMS’s scheduling function in 

reducing waiting time, explaining: 

With that [YMS], we can move the trailers. I know what trailers are coming in 

just because of the scheduling, and that's on the warehouse side. And so, when the 

scheduling and all that is done, I can move the trailers and know where 

everything's going. It's easier for my peer to know where I am and what my 

moves are, and we can work together to know what moves need to go and in what 

doors. That schedule helps map out the doors and the mass where the trailers need 

to go. 

The YMS enhanced efficiency by improving communication. Several 

participants emphasized that the system reduces the reliance on radios and manual 

checks, allowing for more convenient communication between yard drivers, operators, 

and warehouse employees. For instance, adding comments to trailer moves ensures 

drivers have the necessary information (e.g., seal status and trailer specifics) directly 

within the system, eliminating delays caused by needing to verify details at the office. 

The Shag List further prioritized tasks by critical assignments, ensuring clarity and 

reducing miscommunication. Participant YD5 explained, “The biggest thing with the 

Shag Lists and the traffic coordinator is that they can comment about it, which saves 

much time, not having to communicate over the radio.”  
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The drivers also noted that the YMS enables efficient multitasking, such as 

managing multiple trailer moves without unnecessary backtracking or delays. The 

system’s real-time updates also allow office employees to focus on load assignments and 

outside carriers without disruptions from drivers seeking clarification and ensure 

smoother workflows for all stakeholders. Participant YD8 highlighted: 

The most effective is the system itself. By having that computer screen there, they 

can put up a move, and they don't have to say a word to us when we know what 

needs to be done. That allows them to focus on the outside carriers checking in 

and out as well as the loaders and pickers and giving their assignments. That takes 

a level of frustration off of the office staff that does load assignments. And it also 

takes a level of stress off of us drivers having to go in and disrupt their process so 

we can continue ours.  

Theme 2: Yard drivers’ challenges during the early YMS implementation stages and 

recommendations 

 During the implementation of the YMS, participating yard drivers reported minor 

challenges, primarily centered on initial familiarity with the system and adapting to its 

process. Many participants identified the primary hurdle as learning the system’s 

functions, such as navigating the interface, understanding codes for trailer status, and 

managing specific tasks like moving trailers within the system. Participant YD5 

described this experience, stating: 

When I first started to learn it, just learning where are the functions at. I had to 

move a trailer in the system to another location … After all that, once I picked 

everything up, I haven't had a lot of issues. 
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Similarly, Participant YD2 highlighted the effort required to memorize trailer 

status codes, noting: 

Trying to figure out the code card for like empty trailers, loaded trailers, and the 

status code. That was the only thing that it took me a little while to try and get 

everything memorized. But once I did, it was freaking easy. 

Participant YD8 echoed these sentiments, reflecting on initial concerns about 

using the system: 

The biggest challenge was the initial learning … I was more worried about that 

computer screen than anything else. It took me a short period of time to learn the 

steps and the processes. Once it was down, it's very easy. 

 Technical issues, although minimal, included early software bugs like duplicated 

shipments and the added complexity of logging in through security layers, increasing the 

time needed to access the system. Participant YD1 described the bugs challenges as “We 

had some issues where trailers were doubled up on shipments at the very beginning. It's 

more like a software bug. And then debugging. Very simple fix.” Despite the challenges, 

drivers emphasized that the issues were resolved relatively quickly. They described the 

YMS as one of the most accessible platforms, with its benefits outweighing the initial 

learning curve. As familiarity grew, the system’s usability and efficiency led to increased 

acceptance and improved operational workflows.  

 Addressing the challenges encountered during the early stage of YMS 

implementation required a collaborative and structured approach. Consistent peer, 

supervisor, and trainer support could ease the learning process. Participant YD5 

highlighted this importance and noted, “Any little problems, I just talked to my trainer or 
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manager supervisor who was available.  He helped me with everything.” Adopting a step-

by-step approach to resolving issues, rather than overwhelming employees with multiple 

changes simultaneously, fostered gradual improvement and confidence. As Participant 

YD1 emphasized, “We tackled one thing at a time. And I think that helped everybody 

improve.” Peer-to-peer mentoring also merged as an effective strategy, where 

experienced employees supported those facing difficulties, further strengthening the 

process. As observed by Participant YD7, “The people that caught on quicker would help 

and train the other ones that were slow to catch on.” Additionally, Participant YD8 

emphasized the importance of patience and thoroughness during the learning phase to 

ensure a smoother transition and long-term efficacy, advising, “It’s better to be thorough, 

make sure you get the proper steps down… a little sacrifice and a little bit of time at the 

beginning allows a more efficient end.” These strategies collectively fostered a 

supportive environment, enabling employees to adapt to the new system effectively.  

Summary 

In conclusion, implementing the YMS across the three third-party logistics 

distribution centers significantly improved inbound and outbound volume and reduced 

detention occurrences. General managers, operators, and yard drivers expressed a 

positive outlook on YMS, citing enhanced yard visibility, improved operational 

coordination, reduced manual labor, facilitated real-time decision-making, streamlined 

communication, and optimized labor management, leading to more efficient workflow 

and a noticeable reduction in errors and delays.  

While initial challenges such as network instability, technical setup, and employee 

resistance were noted, the issues were effectively addressed through infrastructure 
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upgrades, comprehensive training, and peer support. The system’s advantages, such as 

real-time tracking, digital record-keeping, and improved schedule, have made YMS an 

integral tool in daily operations, increasing productivity and reducing manual workloads. 

The transition from manual to digital processes has led to significant improvements in 

logistics operations, with YMS playing a critical role in efficient yard management across 

all three regions.          
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Chapter 5 

Interpretation and Recommendations 

Chapter 5 offers a comprehensive interpretation of the research findings presented 

in Chapter 4. It begins with a concise summary of the current study, followed by a critical 

review of the literature relevant to the findings. The chapter concludes with a discussion 

of the implications for practice, recommendations for future research, and final 

reflections.  

Study Summary  

 This section presents a summary of the current study, beginning with an overview 

of the relevant literature that informed the identification of the research problem. It 

restates the study's purpose statement and outlines the six research questions guiding the 

investigation. The section then concisely reviews the quantitative data related to inbound 

and outbound volume and detention occurrences. Additionally, it summarizes the 

qualitative research methodology utilized in the study and highlights the key findings 

derived from the analysis of interview data. 

Overview of the Problem  

The absence of effective yard monitoring and management can result in 

demurrage and detention fees, delivery delays, additional equipment rentals, and 

production stoppages, causing companies to incur financial losses (Storms et al., 2023). 

Therefore, instead of issues with transportation, inefficiency within manufacturing plants 

and distribution centers is often the primary cause of supply chain delays. These 

inefficiencies arise due to many facilities continuing to rely on manual, paper-based 

systems to manage yard operations, resulting in a lack of clear insights into dock 
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availability and lot capacity (Mera & Sirikande, 2022; Speltz & Murray, 2019; Storms et 

al., 2023).  

The Human Performance Technology Framework (HPTF) has been widely 

studied as a tool to enhance organizational outcomes, such as effectiveness in promoting 

collaboration within cross-functional teams and employee performance (Abaci & 

Pershing, 2017; Foshay et al., 2013; Kahle-Piasecki, 2011; McLaughlin, 2016). Research 

into applying HPTF to third-party logistics companies has been limited. The current 

study takes HPTF as the theoretical framework to identify the effectiveness of the 

information technology system of the third-party logistics company in improving 

performance by reducing retention occurrence by dollars and increasing inbound and 

outbound in pounds.   

Purpose Statement and Research Questions   

 The current explanatory sequential mixed method study assesses the impact of a 

YMS implemented in 2018 based on HPTF (Pershing, 2006). The study evaluated 

changes in detention occurrences by dollars and inbound and outbound by pounds across 

the three sites over five years from 2018 to 2022 to identify any significant trends or 

differences. Semi-structured interviews with managers, operators, and truck drivers were 

conducted to explore their perceptions of implementing YMS, supplement the 

quantitative results, and comprehensively assess its impact. 

 The study answered the following research questions:  

Research Question 1 
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To what extent is there a difference in the annual number of inbound products by 

pounds from 2018 to 2022 at the Western, Midwestern, and Eastern logistics service 

providers overall and for each site? 

Research Question 2 

To what extent is there a difference in the annual number of outbound products by 

pounds from 2018 to 2022 at the Western, Midwestern, and Eastern logistics service 

providers overall and for each site? 

Research Question 3 

To what extent is there a difference in the annual detention occurrence from 2018 

to 2022 at the Western, Midwestern, and Eastern logistics service providers overall and 

for each site? 

Research Question 4 

What are the perceptions of third-party logistics distribution center managers at 

the Western, Midwestern, and Eastern sites regarding the YMS implemented in 2018? 

Research Question 5 

What are the perceptions of third-party logistics distribution center operators at 

the Western, Midwestern, and Eastern sites regarding the YMS implemented in 2018? 

Research Question 6 

What are the perceptions of yard drivers of the third-party logistics distribution 

center at the Western, Midwestern, and Eastern third-party logistics distribution center 

sites regarding the YMS implemented in 2018?  
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Review of the Methodology  

The explanatory sequential mixed methods design employed in the current study 

comprehensively evaluated the impact of the YMS implemented in 2018. The study 

integrated quantitative metrics, inbound and outbound product volumes measured in 

pounds, and detention occurrence measured in dollars, with qualitative insights gathered 

through semi-structured interviews with managers, operators, and yard drivers. The 

quantitative data revealed objective data that changes over time. The qualitative data 

captured stakeholders’ perceptions about the YMS and further explained quantitative 

findings about the significant changes in improving inbound and outbound volumes and 

reducing detention occurrences. Triangulating quantitative and qualitative findings 

enhanced the interpretation of the YMS’s effectiveness. 

The study adopted the purposive sampling method to select distribution centers in 

the West, Midwest, and East of the United States that fully implemented YMS to obtain a 

comprehensive understanding and reduce biases due to geographic location. Purposive 

sampling during qualitative data collection ensured that critical stakeholders with relevant 

expertise and experience were included.  

The quantitative analysis adopted one-way ANOVA with SPSS to assess pre- and 

post-implementation differences of the YMS and identify whether the effectiveness gains 

were achieved. The independent variable was the implementation of a YMS, and the 

dependent variables were inbound products by pounds, outbound products by pounds, 

and detention occurrence. The one-way ANOVA provided a measure of the magnitude of 

the difference between the before and after values and the probability of the difference 

being due to chance.  Parametric analysis was used in a one-way ANOVA to compare the 
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means between the first year of implementing the YMS (2018) and the last year before 

the labor schedule change (2022). A p-value of .05 was considered statistically 

significant, meaning the results were unlikely to have happened by chance, and the null 

hypothesis of non-difference can be rejected.   

The qualitative data were collected through semi-structured interviews. The 

interview recordings were transcribed and open-coded, with each text segment assigned 

descriptive labels or codes representing emergent themes. This phase allowed for the 

exploration of diverse perspectives and facilitated the identification of recurring patterns.  

A coding framework was developed through constant comparison and iterative 

refinement to encapsulate the richness of participants' responses. The researcher revisited 

and re-coded previously coded interviews when a new theme emerged to ensure 

consistent categorization and accurate data representation. The qualitative data were 

analyzed with Atlas.ti. 

Major Findings  

Quantitative results revealed that implementing the YMS led to substantial 

operational improvements at the three distribution centers. Specifically, the fully 

implemented YMS in 2022 significantly increased inbound and outbound volume 

compared to the pre-implementation period in 2018. The system also contributed to a 

marked reduction in detention occurrences, suggesting its effectiveness in enhancing the 

distribution centers’ overall work efficiency. 

 Qualitative results revealed the perceptions of managers, operators, and yard 

drivers toward implementing and using the YMS. Research Question 4 explored the 

perceptions of three distribution center managers regarding the implemented YMS in 
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2018. The managers highlighted that the YMS enhanced communication and real-time 

yard visibility. It improved monitoring of inbound and outbound activities, trailer 

tracking, and workload management, particularly during peak periods. It also simplified 

tasks for yard employees by replacing manual, paper-based processes with digital 

systems offering real-time updates, alleviating frustrations, such as needing physical 

trailer checks, and enhancing job satisfaction. The challenges during the implementation 

included network instability and initial employee resistance due to unfamiliarity with the 

system. Approaches to addressing the challenges could be upgrading networks to 

improve system reliability and conducting comprehensive training programs to build 

employees' confidence and technical skills.       

Research Question 5 revealed operators' perceptions of the implemented YMS in 

2018 at the distribution centers. The operators emphasized that the system provided real-

time visibility into yard operations, which improved trailer tracking accuracy, optimized 

resource allocation, and addressed inefficiencies of manual systems by streamlining 

trailer placement and appointment management, which reduced wait times and increased 

productivity. Features systems, such as the Shag List and digital scheduling tools, 

facilitated communication and coordination between yard and warehouse teams, reduced 

redundant tasks, and alleviated stress during peak times. Operators also described 

encountering minor challenges during the implementation, including technical 

difficulties, employee adaptation, and coordination issues, which were resolved with 

step-by-step instructions and comprehensive training.    

Research Question 6 examined yard drivers’ perception of the YMS implemented 

in 2018, and they revealed the system's contributions to operational efficiency and team 
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communication. Drivers noted that the system simplified workflows by automating labor-

intensive tasks, reducing manual processes, and providing real-time visibility into trailer 

locations and statuses. The advancements minimize errors, reduce turnaround times, and 

improve employee job satisfaction. The system also enhanced communication and 

coordination between yard drivers, operators, and warehouse teams through features such 

as the Shag List, which prioritized tasks and reduced reliance on radios and manual 

checks. The improvements enabled efficient multitasking that allowed drivers and 

operators to focus on their responsibilities without disruptions. Despite the benefits, the 

YMS posed minor challenges, such as a learning curve for new users and occasional 

technical issues (e.g., early software bugs). The challenges in the learning curve were 

addressed through consistent support from peers and supervisors and step-by-step 

instruction.   

Findings Related to the Literature 

The literature highlighted that in addition to factors such as price, reliability, and 

services, technical innovation that improves logistics productivity and customer 

satisfaction was the main factor for a company to select a third-party logistics provider 

(Aguezzoul, 2007; Bagchi & Virum, 1996; Power et al., 2001; Sahay et al., 2006; van 

Laarhoven & Sharman, 1994). Meanwhile, one of the major challenges that third-party 

logistics providers faced in their daily operations was to minimize delivery time 

(Mathiyazhagan et al., 2016). Technology, personnel availability, productivity, and 

supply chain delivery efficiency affect delivery times (Zajac & Olsen, 1993). The current 

study's findings confirmed that applying technology that met users’ needs—

implementing YMS—could reduce delivery times by improving yard visibility, tracking 
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inbound and outbound shipments in real-time, simplifying communication, and reducing 

idle times.   

In addition to confirming previous studies that insufficient infrastructure hindered 

the application of innovative technologies in third-party logistics centers (Selviaridis & 

Spring, 2007), the current study expanded factors that obstacles to the application of 

information management in the centers—the resistance and learning curve of employees 

to new technologies. Resistance stemmed from employees' reluctance to move away from 

familiar, manual processes or skepticism about the benefits of new systems. The 

hesitation resulted in inefficiency during the early stages of the transition. Also, 

employees may experience initial frustration or confusion when navigating new systems. 

Therefore, a training program with sufficient training time and ongoing support was 

necessary to develop skills to use the system.  

Pershing’s (2006) HPTF model pointed out that interventions aimed to improve 

human performance and overall organizational productivity by targeting critical 

processes and functions. Overall, implementing YMS has significantly increased the 

volume of inbound and outbound and reduced detention occurrence, confirming that 

systematic intervention could improve productivity in the operating environment. It also 

supported Abaci’s (2017) assertion that interventions must produce measurable outcomes 

to close performance gaps by providing tangible evidence of their efficiency and 

effectiveness.  

Sanders and Thiagarajan (2005) categorized performance intervention into six 

areas: improving knowledge, motivation, material resources, structure and process, 

information, and health. The YMS streamlined trailer management and provided real-
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time data, optimized the structural process efficiencies within the distribution centers, and 

improved access to information, allowing for more swift decision-making, corresponding 

to the literature defined as crucial factors—material resources, structure and process, and 

information—for boosting operational performance. 

Conclusions 

 The current explanatory sequential mixed method explored the impact of the 

YMS implemented in 2018 and the managers', operators’, and yard drivers' perceptions 

of the YMS. The current study's findings provided a scientific basis for the need for 

logistic distribution centers to improve yard visibility and provide viable solutions to the 

challenges faced. The results can help logistics managers and operators identify the best 

practices to improve operational efficiency and minimize holdup incidents. 

Implications for Action  

 The current study’s findings indicated that implementing YMS in third-party 

logistics distribution centers could increase the volume of inbound and outbound and 

reduce detention occurrences. However, resistance to adopting new technology in the 

initial implementation stage was a well-documented challenge (Roger, 1995). The 

logistics centers could emphasize clear communication with employees about the new 

system's benefits and their alignment with operational goals to help employees 

understand the rationale behind the change and reduce uncertainty. In addition to 

communication, the distribution centers could develop a comprehensive training 

program, providing ongoing support to employees, such as one-on-one training and 

problem-oriented training, and focus on real-life scenarios they were likely to encounter 

while using the system. Peer mentoring programs also could be effective in overcoming 
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resistance. Early adopters—employees who quickly adapt to and embrace the new 

technology—served as mentors to their colleagues, offering practical tips and emotional 

support. Besides accelerating resistant employees' fostering of the new system, the peer 

mentoring programs could facilitate collaboration and teamwork, reinforcing a positive 

organizational culture during the transition. 

 It was worth noting that the centers should prioritize network stability and 

technical infrastructure improvements when implementing YMS to support the seamless 

operation of the system, minimize operational disruptions, and promote better 

coordination among employees. A lack of reliable connectivity might fail to leverage 

YMS benefits, such as immediate access to data and efficient scheduling, leading to 

potential delays and communication disruptions. In addition, the frustration with new 

systems due to unstable networks and infrastructure can further lead to resistance from 

resistant employees.  

Recommendations for Future Research  

 With the rapid development of technologies such as artificial intelligence, 

machine learning, and the Internet of Things, future research could explore the feasibility 

and practices of emerging technologies to enhance or complement the capabilities of 

YMS. Another valuable area of research is interoperability between YMS and other 

systems, such as Warehouse Management Systems or Transportation Management 

systems, to identify synergies and challenges in multi-system environments. Future 

research could explore how seamless integration between these systems could improve 

supply chain coordination, data sharing, and communication while identifying technical 

and organizational barriers to interoperability. 
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 As logistics centers become more dependent on real-time data and connected 

systems, they become more vulnerable to cybersecurity threats, including ransomware 

attacks, data breaches, and system outages (Lund et al., 2024). Future research should 

examine strategies for integrating cybersecurity frameworks into YMS to protect 

sensitive operational data, ensure system integrity, and maintain business continuity.   

Concluding Remarks  

This study investigated the impact of implemented YMS on third-party logistics 

centers' inbound and outbound volume and detention occurrence. The findings revealed 

that implementing YMS improved inbound and outbound volumes and reduced detention 

occurrence by improving yard visibility and communication. However, several 

challenges, including employee resistance, the learning curve, and infrastructure 

limitations, must be resolved to realize the system's potential benefits. In future practices, 

it might be necessary for logistic providers to invest in technology infrastructure, ongoing 

employee training, and explore innovative solutions to keep pace with emerging 

technologies.  
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Appendix D. Invitation Letter 

Dear potential participant, 

I invite you to participate in my research study, "An Examination of the Impact of 

a Yard Management System on Three Third-Party Logistics Operations Centers," headed 

by Ziang Wang at the Graduate School of Education at Baker University. I am an IT 

professional who develops and implements yard management systems. 

As you may know, distribution center yard invisibility can cause high detention 

charges and negatively impact the inbound and outbound volumes. My research will help 

us determine if a yard management system impacts detention occurrence, inbound and 

outbound volumes, and stakeholders' perceptions. The findings in this study will be 

helpful to system developers in developing a system that meets the stakeholders' needs, 

improve efficiency, and reduce operating costs.  

Participation in this study is entirely voluntary. I sincerely hope that you will 

participate.  

If you would like to know more about the study, please email me at 

ZiangWang@stu.bakeru.edu. 

Best regards, 

Ziang Wang, Ed.D. candidate 

IT specialist 

Holman Logistics 

ZiangWang@stu.bakeru.edu 
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Appendix E. Interview Protocol 

Research Questions:  

RQ 4: What are the perceptions of third-party logistics distribution center 

managers at the Western, Midwestern, and Eastern sites regarding the YMS implemented 

in 2018? 

RQ 5: What are the perceptions of third-party logistics distribution center 

operators at the Western, Midwestern, and Eastern sites regarding the YMS implemented 

in 2018? 

RQ 6: What are the perceptions of truck drivers delivering to the Western, 

Midwestern, and Eastern third-party logistics distribution center sites regarding the YMS 

implemented in 2018? 

Creswell and Poth’s (2016) interview Guidelines 

• Staying within the study boundaries 

• Using the provided protocol to guide the interview 

• Ensuring the interview is completed on time 

• Maintaining respect and courtesy throughout 

• Actively listening by limiting questions and advice 

Opening Script: 

[Begin by exchanging pleasantries.] 

Thank you again for participating in this study. The purpose of this study is to 

explore the impact of the Yard Management System implemented in 2018 on 

detention occurrence and inbound and outbound volumes as measured in pounds. 

The interview lasts around 30 minutes.  

Before we proceed with the interview questions, I'd like to address a few points. 

Firstly, I appreciate you signing the consent form. Thank you for that. Secondly, 

if there's a moment where you'd like to pause the interview or decline to answer 

any specific questions, please feel free to let me know. Thirdly, I'll be recording 

our conversation, but I want to assure you that your identity and the contents of 

this interview will be kept confidential. Additionally, once the study concludes, 

I'll delete the recording permanently. 

Based on all the information I shared, there are two questions for you: 

1. Do you have any questions regarding the study or the interview? 

2. May I record this interview? 

[RENAME PARTICIPANT’s NAME IN ZOOM] 

Thank you. I started recording. With the interview on recording, can you confirm 

verbally that I have your permission to record the interview? 

Thank you. Let’s start.  
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Interview Questions: 

Question (Prompt) Probes and Follow-up Questions Rational 

Q1: Could you 

describe your roles 

and responsibilities 

as logistics 

distribution center 

manager, operator, 

or truck driver? 

 

Probe for: 

• Center location 

• Time in the current role 

• Time at the center 

• Open conversation 

• Demographics 

Q2: What 

strategies have you 

implemented to 

improve inbound 

and outbound 

performance 

Probe for:  

• Which strategy proved the most 

effective, and why do you think 

that was the case? 

• Can you share any insights or 

lessons learned from 

implementing these strategies? 

• Open conversation 

• Demographics 

Q3: In your 

experience, how 

does implementing 

the Yard 

Management 

System impact 

yard visibility 

within the 

distribution center? 

Probe for:  

• How has the YMS integration 

with other systems (like the 

Warehouse or Transportation 

Management systems) 

influenced overall operational 

efficiency? 

• What feedback have you 

received from yard staff 

regarding the YMS? 

• RQ 4 

• RQ 5 

• RQ 6 

Q4: From your 

perspective, what 

operational 

improvements have 

been observed 

since implementing 

the Yard 

Management 

System in the yard? 

Probe for:  

• Can you identify areas where 

improvements are most 

noticeable in yard operations? 

• Could you describe how the 

YMS has impacted employee 

satisfaction and workload in the 

yard? 

• RQ 4 

• RQ 5 

• RQ 6 

 

Q5: What features 

or aspects of the 

Yard Management 

System are the 

most valuable or 

advantageous for 

Probe for:  

• Are there any features of the 

YMS that mainly help deal with 

peak times or unexpected surges 

in activity? 

• RQ 4 

• RQ 5 

• RQ 6 
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distribution center 

operations? 
• Which YMS features have 

improved communication and 

coordination between the yard 

and warehouse staff most 

effectively? 

• What aspects of the YMS have 

had the most significant impact 

on reducing errors or improving 

accuracy in yard operations? 

Q6: What key 

challenges did you 

face while 

implementing the 

YMS, and how did 

they affect yard 

operations? 

Probes for: 

• Could you specify any technical 

issues encountered with the 

YMS during the initial setup? 

• How did these challenges 

impact the day-to-day operations 

in the yard during the 

implementation phase? 

• What measures were taken to 

address these challenges, and 

were they effective? 

• Were there any unexpected 

challenges that arose during the 

implementation, and how were 

these managed? 

• How did the implementation 

challenges affect the staff's 

acceptance and usage of the 

YMS? 

• Looking back, what would you 

have done differently to mitigate 

these challenges? 

• RQ 4 

• RQ 5 

• RQ 6 

 

Q7: Do you have 

any other 

comments you 

would like to share 

about your 

experience with the 

Yard Management 

System? 

 • RQ 4 

• RQ 5 

• RQ 6 

 

 

Closing Script: That’s all my questions. Thank you very much for your participation and 

time. Your response is invaluable to my study. Do you have further questions for me? 

Thank you again! 
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Appendix F. Informed Consent



89 

 

 

 

 

 

 


