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Abstract  

This research aims to identify and understand contemporary practice of using Business 

Analytics (BA) in improving performance of logistics companies by conducting exploratory 

case studies. We present seven case studies using within-case and cross-case analysis of the 

practice of BA use in the UK logistics firms.  We position our analysis under major BA 

application areas identified in previous third-party logistics surveys. Based on an in-depth 

analysis, we present a value-adding-input-output (VAIO) framework to support understanding 

of the use of Business Analytics in logistics companies.  One of the main findings is the 

recognition of four antecedents (skills, systems, technology and trust issues) before deriving 

value from business analytics investments. When the antecedents are in place, it is possible for 

logistics companies to derive value by engaging in BA application areas. The value dimensions 

ultimately help logistics firm to be competitive in the market place. The framework supports 

the applicability of the Resource-Based-View of a firm for BA use in logistics. The framework 

developed in the paper provide a practical basis for logistics companies to derive value from 

their investments in Business Analytics. The Value Adding Process Framework is a new 

framework suggested in this paper. 

Key Words: Business analytics, Logistics, Resource-Based-View, Value-Adding framework, 

UK 

1 Introduction 

Industry 4.0 is a topic of this current generation for business and research alike. A strong 

connection among Industry 4.0, lean manufacturing and supply chains is evident from the 

literature (Ben-Daya et al., 2017; Buer et al., 2018; Tortorella and Fettermann, 2018).  

However, adoption of Industry 4.0 is not rapid in operations management arena due to its 

complex nature of algorithms and technology expertise. Data is playing a great role in success 

of Industry 4.0 adoption. It is worth mentioning that growth of Industry 4.0 is also related to 

adoption of Big Data (BD) and Business Analytics (BA) in the industry.  
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Business analytics refers to the collection of analytics tools that work both on Big Data and 

traditional data to generate insights and intelligence (Gandomi and Haider, 2015). The renewed 

significance of analytics is partly driven by the availability of Big Data (Goes, 2014; Tian et 

al., 2015). There is a general appreciation that BA using Big Data and traditional data could 

hold promise to give deeper insights into customers, partners, and businesses. Several research 

studies have highlighted that Data and BA could be useful for advancing businesses in several 

sectors with Industry 4.0 (Davenport, 2006; Malomo and Sena, 2017; Ramanathan et al., 2017). 

Here, Industry 4.0 represents companies with ability to use data extensively in routine 

operations.  Business Analytics has enormous potential value in the logistics sector as this 

sector traditionally uses a number of analytics tools (Ayed et al., 2015; Waller and Fawcett, 

2013; Wang et al., 2016).  The present research study aims to understand the potential of 

Business Analytics in the logistics sector and the factors influencing its use. 

By providing efficient flow of goods on which other commercial sectors depend, the logistics 

sector is a key driver of economic growth in any economy. It has been estimated that the direct 

contribution of this sector is 9-10% (DHL, 2010), varying between 3% in plant engineering 

industries to 13% in mining industries (Handfield et al., 2013). There are huge volumes of 

logistics-related data both historical (e.g., demand data, route data, transportation management 

systems, warehouse management systems, ERP) or real time (e.g., through sensors including 

Internet of Things (IoT), RFID, GPS, QR codes, social networks). It has been highlighted that 

BA using data from these sources can provide logistics firms with improved supply chain 

visibility and superior competitive advantage (Cecere, 2012) and competitive intelligence 

(Reinmoeller and Ansari, 2016). However, a comprehensive understanding on how 

competitive advantage can be derived by logistics firms by employing BA has not been 

systematically studied in the literature.  

In order to fill this research gap, we have conducted multiple case studies with UK logistics 

companies.  The companies use BA for a variety of purposes and hence the challenges or 

benefits are varied.  We understand that UK logistics industry is one of the perfect testing fields 

to see Industry 4.0 adoption. By analysing the data from these case studies, we aim to develop 

a structured framework to understand how logistics firms are employing BA to improve their 

operations. In this process, we also identify the potential of the Resource-Based-View (RBV) 

of a firm to understand complexity of using BA in UK businesses.  
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2 Background of this study 

Studies on the impact of BA in Industry 4.0 organisations are still scarce but a few studies have 

been published in the last few years. Most of them generally point to a strong link between BA 

and firm performance, often anecdotally (Agarwal and Dhar, 2014) but empirical evidence is 

scarce (Akter et al., 2016). Ramanathan et al. (2017) have found that several organisational 

resources (technology, human resources, top management commitment, environment, etc.) 

have to be aligned to business needs for realising potential benefits from BA investments. They 

also highlighted important roles played by trust, privacy etc. in this context.  Côrte-Real et al. 

(2017) have shown that business analytics provides business value for European firms. Using 

systematic literature review, Wamba et al. (2015) have identified that BA can create value in 

multiple ways. However, it is not clear from the existing literature how BA and Industry 4.0 

will help logistics firms in presence of big data and open information exchange.  This is the 

focus of this research paper. 

Business Analytics is increasingly playing a key role in logistics and supply chain management. 

Using literature review, Wang et al. (2016) have found that BA has been applied to make 

strategic decisions (sourcing, network design, and product development) and operational 

decisions (demand planning, procurement and inventory) in logistics and supply chain 

management. Specifically in the field of logistics, their literature review has identified 

opportunities using RFID tags, mobile devices, EDI transactions as sources of Data for BA. 

For analytics, they identified transportation/distribution problems, network flow problems, and 

crew/equipment routing problems. A study by DHL (2013) has identified optimization, 

understanding customers, risk management, network analysis and efficient fleet management 

as five key areas for the role of Big Data and analytics in logistics. The Internet of Things (IoT) 

has a number of potential applications in logistics including the use of RFID in inventory 

management, tracking using GPS, self-driving vehicles, and product traceability (Xu et al, 

2014; Whitmore et al., 2015). Based on interactions with industrial experts, Hofmann and 

Rusch (2017) have predicted that IoT will have a very wide range of applications in the field 

of logistics. A regular annual survey conducted with Third Party Logistics (3PL) providers 

(3PL study, 2014, 2017) found that business analytics tools had been employed in logistics in 

specific application areas listed in Table 1. 

Table 1: Business Analytics application areas in logistics (source: 3PL study, 2014, 2017) 
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1 Transportation Management (Planning and Execution) 

2 Supply chain planning 

3 Network modelling and optimization 

4 Advanced analytics and data mining 

5 Generating Visibility (order shipment, inventory etc) 

6 Customer order management 

7 Electronic Data Interchange (EDI) 

8 Supply chain event management 

9 Warehouse / distribution centre management 

10 Global trade management 

11 E-commerce functionalities and other related tools 

Most of the studies on BA seem to be providing a generic overview of the impact of data 

analytics on firms in multiple functional areas or sectors. There are very few studies that focus 

on specific segments. For example, Erevelles et al. (2016) have studied the impacts of analytics 

in marketing. Ramanathan et al. (2017) have focused on retail operations. Wang et al. (2017) 

studied the healthcare sector. There are recently two studies that Recent studies reviewed 

applications of BA in logistics and supply chains: Arunachalam et al. (2017) for supply chains 

and Wang et al. (2016) for logistics and supply chains. These two studies on logistics are based 

on literature review, while the other two publications (DHL, 2013; 3PL study, 2017) are not 

academic research articles. Some other studies have employed quantitative studies to link BA 

to primarily supply chains (Chen et al., 2013; Gunasekaran et al., 2017). There is a need to 

extend the understanding gained from these literature reviews by linking to actual applications 

of BA in the logistics industry. Our study is the first to provide an understanding of the 

applications of BA in the logistics industry by engaging the practitioners in the field via 

multiple case studies.  

Thus, based on the literature review, it is evident that there is insufficient understanding on 

how logistics companies can utilise BA effectively for improving business performance. 

Hence, the primary objective of the current study is to explore how BA is being used in UK 

based logistics companies. We consider specifically logistics companies to see how these 

companies perceive using BA helps them in improving their businesses. Accordingly, we 

developed the following research questions, to be answered through the case analysis. 
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1. How are logistics companies in the UK using BA in their businesses? 

2. How is the use of BA helping these companies in improving their business (with 

specific focus on logistics operations)? 

3. What are the pre-conditions that must exist for companies to leverage value from BA 

better? 

The rest of the paper is organised as follows. The methodology adopted in this study is 

discussed in the next section. In line with the choice of the qualitative methodology, a 

description of our case companies is provided in Section 4. A detailed cross-case analysis is 

presented in Section 5. The results of our research are presented in Section 6, while the last 

section provides conclusions. 

3. Exploring BA in UK logistics companies 

Given that there were few conceptual models relating the adoption of BA in Industry 4.0, 

especially for  logistics business performance, we used exploratory research to gather rich data 

that could be analysed in-case and by cross-case methods. Due to the exploratory nature of 

these research questions, we have used a case-study based qualitative research approach (Yin, 

2012).  Case research included interviews, observational study and site visits. 

2.1 Three stage approach 

In line with the research questions, the main interview questions are: “how is your businesses 

using BA in the operations?”, “what are your perceptions of the relationship between the use 

of BA and business performance?”, and “what are the enablers and inhibitors for the successful 

BA utilisation in your company?”   

We followed three stages in our qualitative approach. In the first stage, we identified leading 

logistics companies in the UK with interests in BA based on an analysis of publicly available 

information (website, reports, etc.) and contacted 14 such companies explaining the purpose of 

our research project with a request for an in-depth semi-structured interview.   Seven companies 

expressed interest at this stage. All of these companies have logistics as part of their business. 

In the second stage, we interviewed a key logistics management contact from each of the seven 

case companies. We followed university guidelines on interview practice and offered 

confidentiality agreements to allow discussion of commercially sensitive issues more freely.  
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Each interview was conducted by two academics to ensure consistency and reliability of data 

transcription later on. Interviews took place mostly on company premises and took 1-2 hours.  

The interviews followed the broad areas outlined in Table 1 and we designed semi-structured 

interviews with open-ended questions to obtain maximum data from respondents. Table 2 

describes the case companies in terms of sector and operations; the domain of BA use and the 

interview participants.  All interviews were transcribed and checked and interviewees were 

invited to check their interview transcripts to confirm accuracy of transcription. 

Table 2: Details of our case companies 

Case company Who is involved in case study?- Data 

provider 

C1: Aerospace engine manufacturer and distributor  Ex-Operations Manager (recently retired) 

C2: 3rd Party Logistics (3PL) providers operating 

globally  

Global Head of Logistics 

C3: Global Logistics Company  Ex-Operations Manager (recently retired) 

C4: Global Logistics Company  Vice president of Logistics 

C5: Retail chain with physical stores and on-line 

sales -own their own logistics  

Operations Director 

C6: Logistics company for B2B  Managing Director 

C7: Client centric logistics and inventory company Managing Director 

Stage three involved a wider analysis of interview transcripts. At this stage we liaised with the 

companies where clarifications or confirmations of specific aspects of their operations were 

needed. This activity created a good understanding of how data was used for better performance 

in each case and provided assurance that the cases were both robust and reliable. During 

analysis, we triangulated interview data with other relevant data from external sources (Yin, 

2012).  

2.2 Description of case companies and the role of BA  

The description of our case companies presented below has been obtained mainly from 

interviews. The data was further supplemented by additional information from the company 

and also from the public domain. 

Case Company C1 –Manufacturing and Service  
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Company C1 designs, develops, manufactures and services integrated power systems for use 

in the air, on land and at sea.  The company has reported revenue of £14,588m (2014) with 

£942M profit.  It has 54,100 employees worldwide.   

Company C1 equips its engines with sensors that collect data from different components, 

systems or sub-systems.  Use of BA is mainly for process improvement, production and 

logistics of product pick-up and delivery. Our interviewee was a recently retired operations 

manager in the company, with 35 years of experience, most of which in managing logistics 

operations.  

Case Companies C2 – C4 – Logistics services 

Company C2 is one of the world’s largest 3rd Party Logistics (3PL) providers. C2 Group 

operates a global network with some 500 offices in more than 70 countries, and it works with 

partner companies in further 90 countries. C2 employs over 16000 people worldwide.  Our 

interview was carried out with the Global Head of Continuous Improvement in Logistics. Our 

interviewee had previous experience at two other global logistics companies.   

Company C3 is a Logistics Consultancy. Our interviewee was the MD of the company.   The 

discussion focussed primarily on his experience with the major 3PL from where he had recently 

retired after 16 years of service as the Global Account Director. According to him, the 3PL 

company was always looking at data to improve current state of the art in its operations, 

logistics, change engineering and for continuous improvement.  

Company C4 is a company in the top five logistics companies in the world and is involved in 

multiple activities in the field of logistics - sea freight, air freight, road & rail logistics, contract 

logistics, integrated logistics / lead logistics, real estate, and insurance brokers. The company 

has a a global network of more than 63,000 employees at nearly 1,000 locations in over 100 

countries.  

In C4, data is mainly used to achieve the objectives of efficient operation and profitable growth.  

Our interviewee was the Vice President managing logistics for clients, with 10 years of 

experience in the company. 

Case Companies C5 – C7 – Logistics related services 
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Company C5 is a private limited company providing logistics services in the UK with a 

turnover of £170m (2014). Registered in 1964, C5 is a family-owned business operating by 

mail order, online and in nearly 70 stores nationwide.  It employs in excess of 1500 people. 

Our interview was carried out with the Operations Director who had 10 years of service with 

the company.  Prior to working for C5 he had worked for major UK retailers and a printing 

company. His total experience in the Logistics Industry was 30 years. 

Company C6 is a private limited logistics company incorporated in 1993. Our interviewee was 

the MD of the company, who with his business partner had grown the venture into a £1.5m 

business employing 22 drivers and 5 office staff.  Although it has a number of manufacturing 

and retail clients listed on its website, its main work was for a large airside company that 

operates maintenance and operations for large air carriers.  Through this relationship, the 

company is responsible for moving parts between airports for a major low cost airline.  Main 

BA use in C6 is linked to its online activities and use of mobile telephony for tracking and 

monitoring. In total, the MD has 21 years of experience in the industry.  

C7 is a private limited logistics company that has been in operation for twenty-five years. It 

employs over 200 people. It services the fulfilment and logistics needs of over 85 clients. It 

specialises in Storage & Distribution, Consumer Sampling, Kitting, Collation, Pre-Pack, E-

commerce and Mail Order, Promotional Response Handling, Contact centre services, Handling 

& Fulfilment, Competition Handling, Loyalty Scheme Management, and Multi-channel 

fulfilment. Our interviewee was the managing director of the company, with more than 25 years 

of experience. 

All of the above-mentioned cases were further analysed on the themes emerged from 

application areas of BA and value dimensions.  

3 Cross-Case Analysis  

The cross-case analysis is built on cross-cutting themes identified from the interviews. It starts 

with observations on the business analytics application areas listed in Table 1, but it also looks 

at other relevant factors such as building value and antecedents. Due to space restrictions, we 

provide one quote or less only important quote(s) for each of the themes below. but more 

detailed analysis are available with the authors. 
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3.1 Business Analytics application areas in case companies 

Using Table 1 on a set of major business analytics application areas relevant for logistics 

companies as a basis, the following discussion compares the experience of our cases and 

highlights corroboration and contradiction where this was found.  

3.1.1 Transportation Management (Planning and Execution) 

Capability to plan transportation is an integral component of any logistics company. Planning 

transportation management includes choice of appropriate mode/vehicles for a given purpose, 

understanding of potential traffic congestion points, re-routing, understanding availability of 

parking spaces, etc. to ensure smooth flow of vehicles during logistics operations (Caicedo et 

al., 2012; Jiang et al., 2013; Koshak et al., 2013). Four (C1, C2, C4 and C5) of our seven case 

companies are using data for managing and planning their transportation requirements.  

“So we started to change our efficiency. For example, we, on a weekly basis, changed vehicles 

that were running on,  what we call milk runs, i.e. vehicles in our fleet going to the same vendor 

every day, to what we call ‘man in the van’, which was sub tier contractors, less than full load 

,where you just employ someone to nip in and pick up.  That was based on continually reviewing 

the demand versus what was actually happening in terms of supply, and working out which 

was the more cost-effective route. No one could have done that without data.” (C1) 

While only four of our cases have highlighted that they used BA for planning transportation, 

in contrast, all of them said that they are using BA for executing transportation. While 

transportation planning requires more strategic approach, executing transportation 

management is generally at operational and tactical levels. For example, BA has been used to 

identify cost effective ways of achieving same-day delivery and developing agile omni-channel 

networks (3PL study, 2014). BA can help logistics providers achieve reductions in truck miles 

and saving fuel (Fuhr and Pociask, 2007). Our cases highlight that BA is used more widely at 

operational levels for executing transportation plans. For example, C5 has specifically 

highlighted using BA for filling trailers, deciding frequency of delivery, and deciding the time 

of releasing orders to stores. C2 installed {third party Proprietary modelling software}, 

enabling analysts to simulate “what-if” scenarios, and create and visualize models of supply 

chains, taking into account factors such as special handling requirements for the goods being 

distributed, transport and logistics costs, delivery times, distances travelled, agreed service 

levels and inventory management strategies. 
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3.1.2 Supply chain planning 

Supply chain planning is required to coordinate various business functions (such as marketing, 

purchasing and logistics) starting from procuring of raw materials to distributing finished goods 

to the final consumer (Gupta and Maranas, 2003; Meyr, 2004). Varieties of data, in-house and 

public are used in producing effective supply chain plans. Five of our case companies, C1, C2, 

C3, C4 and C5 have said that they used BA for supply chain planning. As a specific example, 

supply chain optimization using BA enabled C2 to manage its own transport network more 

efficiently, and reduce transport and logistics costs for its customers.  As a third-partly logistics 

provider, C2 claimed to have helped a leading global electronics company to analyse delays in 

the flow of materials between its European suppliers. It found that the structure of the existing 

transport network led to inefficiencies in the consolidation process, and increased the costs of 

managing the network. It  went on to claim that, on C2’s recommendation, strategic flows of 

materials between suppliers were established, European consolidation centre was relocated, 

and a combination of road and rail for goods transport were employed, reducing costs by 21 

per cent and cutting CO2 emissions by 34 per cent. 

3.1.3 Network modelling and optimization 

For logistics operations, a number of network models and their solution procedures are 

important in order to improve effectiveness and efficiency of their operations. Some very 

relevant network applications for logistics include the shortest path problem for a distribution 

activity, vehicle routing, and multi-commodity flow problems (Bertsekas, 1998). Five (C1-C5) 

of our seven case companies highlighted that they use network modelling and optimisation in 

their operations regularly. 

“The first objective of the whole thing was the operational effectiveness area and improving 

efficiency.  And that definitely…that was what the data was used for in the first place…. We 

were setting up a model from day one with a view of improving efficiency and that’s exactly 

why we used it. “ (C1) 

3.1.4 Advanced analytics and data mining 

Advanced analytics includes visualisation, forecasting, optimisation, and other BA tools, while 

data mining deals with automatic extraction of patterns, associations and structures from data 

(Bose, 2009). Many companies have realised the power of BA using advanced analytic tools 
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to develop business insights (Barton and Court, 2012). For example, Hamden and Rogers 

(2008) have found using data analytics that warehouses that are small, use bulk storage, and 

with larger aisles are generally more efficient compared to their counterparts that are large, use 

selective racking and with narrow aisles respectively. Due to complexities involved with 

advanced analytics, only four (C1, C2, C3 and C4) of our seven case companies have 

highlighted that they were using advanced analytics tools. The following quotes highlighting 

the emphasis on advanced analytics  have been derived from annual report of C2: “The ability 

to collect, process, analyse and present information quickly and accurately enables Company 

B to maximize revenue, reduce costs and provide a world-class service to the customers. …” 

3.1.5 Generating Visibility 

Visibility relates to the ability of supply chain partners to be able to access (e.g., track and trace 

via GPS) and share information related to the operations of other partners (Caridi et al., 2014). 

This information sharing is supposed to help all partners in better planning, better decision-

making and hence in their overall performance (in terms of cost, quality, flexibility and time). 

Three of our respondents (C5, C6 and C7) have been using BA for improving visibility to end 

customer, while six (C1, C2, C4, C5, C6, C7) of our respondents reported that they use BA for 

improving visibility for their clients. C3 did explain the problems they faced in their warehouse 

because they did not have the technology to improve visibility. For example, a part had to be 

reordered even though the part had already been received but coded wrongly affecting 

visibility. 

3.1.6 Customer order management 

Customer order management involves activities such as order processing procedure, initiating 

production, and establishment of appropriate in-house activities such as inventory/warehouse 

management/transportation, and the mechanism to deal with customer complaints in an 

effective way (Chen et al., 2014). Our case companies have recognised the potential of BA in 

streamlining customer order management, and six of them (C1, C2, C4, C5, C6, C7) are using 

BA for this purpose. 

3.1.7 Electronic Data Interchange (EDI)  

Electronic Data Interchange (EDI) has been traditionally defined as transmission of 

standardised business transactions from computer-to-computer among business partners using 
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appropriate industry protocols and standards (Ferguson et al., 1990). Since logistics as a 

function requires coordination of flow of information as well as materials, EDI plays a critical 

role in the efficient functioning of logistics firms. The creation, development and use of Data 

for BA are thus facilitated by the presence of modern EDI systems in firms. Six of our 

respondents (C1, C2, C4, C5, C6, C7) are using EDI in their firms to facilitate efficient use of 

BA. According to one of our case companies (C1), the Enterprise Resource Planning, a sub-

form of EDI, was a driver for the use of BA. Our interviewee recalled how he had needed to 

work more closely with the factory layout specialist because, 

“ …how the material arrived at the factory and how it went through the factory and out of the 

other end became about more than how you lay out the factory.  He {the factory layout guy} 

became I think, as far as I could see, there may be other people in other functions, but that guy 

became the champion of Big Data and he was internally grown, not externally.” 

3.1.8 Supply chain event management 

An interesting use of BA is to help identify bottlenecks and avoid potential disruption to 

forthcoming events and thus minimise adverse impact on businesses. This idea is supported via 

Supply Chain Event Management (SCEM), which can be viewed as a management concept, a 

software application and a software component (Otto, 2003). SCEM aims to identify deviations 

from production/transport schedules and minimise impact early before they begin to affect 

operations efficiency and customer satisfaction (Stadtler and Kilger, 2002). An example of 

SCEM is the traditional statistical process control that identifies potential issues in production 

processes (Bersimis et al., 2014). Five or our respondents (C1, C2, C3, C4 and C7) claimed 

they were using BA for SCEM in their organisations. 

3.1.9 Warehouse / distribution centre management 

There are huge opportunities for BA in improving efficiency of operations in warehouses and 

distribution centres (Chen et al., 2013). A number of predictive analytics tools, such as mixed 

integer programming (Holzapfel et al., 2016), simulated annealing (Matusiak et al., 2014) and 

Data Envelopment analysis (Hamdan and Rogers, 2008) have been employed to study 

warehouse efficiency. Five of our case companies (C1, C2, C4, C5 and C7) have employed BA 

in organising operations in their warehouses and distribution centres. Specifically, C2 

described how the company was using data from two angles, warehouse location and 

warehouse number.  
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“I guess we do {use data} from two angles, there is the pure freight movements, which is the 

best way to get something from A to B? What's the best way to combine it? Blah blah blah.  

Increasingly we are looking at where should the warehouse be? So from a  logistics perspective 

it's modelling whether we should have one warehouse two warehouse three warehouses, and 

this is the project that we mentioned of {Project name}, where is the best place to put the 

inventory?” 

3.1.10 Global trade management 

As companies globalise their operations, the face newer challenges such as variable regulatory 

regimes in various countries, channel fragmentation, poor logistics infrastructure, increased 

risk of supply chain disruption, newer cultures, new competition, etc. (Handfield et al., 2013). 

This increased complexity of multinational trade usually complicates logistics operations in 

outsourcing (Ramanathan, 2017; Wu et al., 2013). However, BA can help improve decision 

making and hence facilitates global trade. Three of our case companies (C1, C2, and C4) have 

indicated that they use BA for helping to make decisions on managing their global trade. As a 

specific example, C2 mentioned that it was evaluating possibilities, with the help of BA, to 

establish additional satellite centres in Asia. This would allow the company to further leverage 

its ability to navigate Asia’s fragmented trade and regulatory landscape, capitalise on regional 

demand and be closer to relevant decision-makers. C2 further highlighted that its staff used 

simulations to identify possible weaknesses and to measure the effects that changes in 

parameters have on the various scenarios. The new insights enabled C2’s customers to base 

important business decisions on reliable data and to maximize the end-to-end efficiency of their 

supply chains.   

3.1.11 E-commerce functionalities and other related tools 

E-commerce functionalities include e-commerce based systems for online booking and order 

tracking (Ramanathan et al., 2016), the use of RFID tags and bar codes (Ramanathan et al., 

2012), use of collaboration tools (Ramanathan and Gunasekaran, 2014), and the more recent 

use of Internet of Things (IoT) sensors (Yu and Wang, 2016). Our case companies have used 

these capabilities in varying degrees: web-portals for booking and order tracking (C1, C2, C4, 

C6, C7), barcoding (C1, C2, C3, C4), RFID (C1, C2, C4), collaboration tools (C2, C4), and 

yard management tools (C4).  
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Table 3 summarises the company’s adoption of BA application areas and factors behind non-

adoption of BA application areas. Comparison among companies shows a strong emphasis on 

visibility in Industry 4.0 set ups along with EDI use to manage customer orders. All case 

companies used BA applications for e-commerce to survive the competition. Transportation 

management, supply chain planning and global trade management have not been considered 

important elements of BA applications by global logistic companies as they have experienced 

in-house talents.  One of the interviewee mentioned that it was not easy to convince all global 

partners to use smart operations in logistics while some partners prefer to use their experience.  

Table 3: Business Analytics application areas  practised by the case companies with  insights on using 

or not-using them
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3.2 Business Analytics Value Dimensions 

The role of BA in deriving value from data is apparent from the definition of 5Vs (volume, 

velocity, variety, veracity and value) associated with Big Data (Opresnik and Taisch, 2015). 

Our case companies have emphasised that they are using BA in order to derive value in their 

businesses. The concept of value has been defined as the potential to cut costs or enhance 

revenues (Akter et al., 2016; Chen et al., 2015; LaValle et al., 2011).  

In line with the conceptions of value in the literature, our case companies felt that they were 

able to derive value with BA in the forms of reduced delivery time, improved geographic 

coverage, increased resource utilisation and improved forecasting accuracy.  

3.2.1 Improved operational efficiency – reduced cost 

The literature has stressed the need to improve operations efficiency of logistics service 

providers (e.g., Hamden and Rogers, 2008; Wang et al., 2016). This is equally true with our 

case companies. Cost cutting opportunities with BA were cited by almost all our case 

companies (C1-C6).  The following is an example quote from one respondent. 

“Far more efficient, it’s quicker to transfer the data, we minimise errors, that take place 

by processing the data cleanly…too make sure they have a clean set of data that’s 

transmitted through to their systems…so far it has had approximately £1.5million 

benefit to the business in annualised turnover” (C6) 

3.2.2 Improved reliability/accuracy  

Reliability features strongly as one of the most important requirements for efficient logistics in 

the literature (Cullinane and Toy, 2000; Dullaert and Zamparini, 2013).  The role of cutting 

costs is by improving reliability and forecasting accuracy has been stressed by three (C1, C2 

and C5) of our case companies.  

“ we know what’s selling, we know what’s not selling, we know what’s staying in stock; 

which is not moving quickly, so we think that potentially there is at least enough 

opportunity to forecast their inventory. We do. But a logistics company never thinks of 

doing that, you know our job is usually is to try and fill the space…we would be able to 

go back to the customer …and say don’t worry about inventory planning because we 

will do it all for you” (C2) 
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3.2.3 Improved customer experience 

Logistics operations should be conducted efficiently for improved customer service (Wang et 

al., 2016). Our case companies were not an exception to this trend. Five (C1, C2, C4, C5 and 

C6) of our case firms have highlighted improved customer experience with BA to enhance their 

revenues. For them, BA has helped them to derive value by helping them learn more about 

their customers.  

3.2.4 Improved marketing efficiency  

Logistics plays an important role in supporting marketing activities that would enhance 

customer experience (Rinehart et al., 1989). For example, BA could be helpful in pinpointing 

specific issues with customers and reacting faster. This aspect of improving marketing 

efficiency has been cited as one of the strong points of BA in the literature (e.g., Wang et al., 

2016). Improved marketing efficiency as a way of cost reduction has been cited by two (C5 

and C7) firms. For example, one respondent (C3) recently introduced a system designed to give 

end to end service to a specific industry, while mitigating risk in an increasingly lean 

environment. The system is designed to react quickly to fluctuating demand and supply. 

3.2.5 Developed new business models (C2, C3, C6) – agility 

Business Analytics, as in any other functional discipline, provides opportunities in logistics to 

rethink existing ways of conducting business and developing new business models with 

significant growth opportunities (e.g., Wang et al., 2016). Three (C2, C3 and C6) of our 

respondents have highlighted this potential and developed new business models with BA.  

C3 used BA to identify business opportunities for consolidation in thinly populated markets.  

 “ I spent quite a lot of time in the Nordic countries, where you got lot land mass not 

many people are living there, so product that is going into this country is expensive to 

distribute. …. For new business models you would be saying for example, you are 

delivering to city A in Norway, so we will consolidate at city B and deliver onward to 

you once a week may be if that service level is acceptable. ….” (C3) 
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3.2.6 Reacting to wider economic and environmental changes  

A very important advantage with BA is that companies are able to make data-driven decisions 

in response to newer economic changes (Wang et al., 2016). Our respondents have specifically 

highlighted leveraging this opportunity using BA. For example, three firms (C2, C3 and C5) 

have improved their capabilities to react to wider economic changes by analysing BA and 

hence managed to enhance revenues. Two of them (C1 and C2) have cited using BA to 

understand and respond quickly to environmental changes (weather and tax regimes).  

3.2.7 Linking Value dimensions to BA application areas 

Further discussions with the case companies revealed that business analytics application areas 

in their organisations have helped to achieve one or more of the above value dimensions. For 

example, a case company (C1) highlighted that their BA-based capabilities (optimisation, 

transportation management, traceability, global trade management and customer order 

management) have helped them not only in improving their operational efficiency but also in 

developing newer supply chain designs and improving reliability of their operations. Another 

one (C2) highlighted that its BA-related capabilities (forecasting, optimisation, visibility, 

transportation planning/management, traceability and global coverage) have helped it improve 

efficiency of operations, customer management, visualisation, and the agility to adapt to wider 

economic/environmental changes. Another company (C5) explained how it employed the idea 

of heat maps (Heijden and Garn, 2013) to identify new shop locations for ensuring business 

sustainability. One more case company (C6) explained the use of SCEM for improving their 

resilience to disruption and enjoy better integration with clients.  

3.3 Antecedents to effective BA utilisation 

A number of previous studies have argued that any big investment such as that for business 

analytics faces significant issues prior to implementing the project (e.g., Alharthi  et al., 2017; 

Hashem et al., 2015; LaValle et al., 2011). For example, Ramanathan et al. (2017) have 

highlighted that incompatibility among multiple IT platforms would be a potential barrier to 

deriving benefits from BA. Alharthi et al. (2017) have highlighted barriers related to 

technology infrastructure, privacy, human skills and organisational vision. 

Our interviewees have also highlighted a number of antecedents to successful BA utilisation in 

their organisations.  
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3.3.1 Analytics and Business Skills 

All of our case companies felt that human resources with necessary IT skills were the most 

important limitation for their ability to exploit BA.  

 “I would say there's an issue with lack of skills available to do all of the IT things that 

everybody wants to be able to do. So there's a lack of skilled people who can do all of this data 

analytics and particularly to build the databases that underpin it. Erm… And that's one barrier 

to it. “ (C2) 

3.3.2 Data and systems 

In addition to skills, issues related to data and systems have also been highlighted. Availability 

of accurate data in an appropriate form often limits their ability to improve reliability (C1, C3, 

C4). 

Data in multiple formats was recognised as an antecedent. 

“ for a quite a lot of customers we are producing the data in a different way. We have to 

manipulate that data to tell us what we want to know” (C3) 

“.. .The problem comes when specific formats are required and doing this is human-intensive. 

.. This is further complicated when each point in the supply chain is in effect its own node. In 

single supply chains where there is one customer and one supplier benefits of the increased 

collection of data would possibly be financially feasible but with such complexity, to invest in 

collecting more data for analysis would be too large a burden on profit margins.” (C7) 

3.3.3 Technology 

Technology issues were highlighted as antecedents. This included issues such as bandwidth, 

battery life for asset tracking and lack of mobile phone based capabilities (C6). The need to be 

familiar with emerging and new technologies affecting the logistics industry was also 

highlighted as shown in the following quote. 

“Our customers are thinking about making big changes which as a logistics company that 

opens up the opportunity for us, and the other side is definitely the technological developments, 

so we spent quite some money last year and the year before, just on a research project saying 
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what are the new technologies that are going to come into our industry and affect our industry? 

And a lot of those were around data, so it was cloud computing, big data, RFID, Internet of 

things, and obviously when somebody comes back and says, these are the four things hitting 

your industry, you need to do something about it…” (C2) 

3.3.4 Trust, power and legal issues 

In addition, our interviewees have also stressed the need for taking cautious gradual approach 

in BA investments (C2), legal/behavioural issues such as data access, power, trust, privacy, etc. 

(C2, C4, C5), standardisation of data formats (C7), issues with linking with legacy IT systems 

(C7). There were also views that smaller firms have limited capabilities to exploit BA (C2). 

These could be viewed as antecedents to achieving these capabilities. The following quote from 

C2 on trust and power relations on the use of BA is interesting. 

“For sure. It's a trust and a power thing as well, whether they see us as a competitor, whether 

they see us as a partner, and of course we deal with, if you think the top technology companies, 

we deal with them all. And they start giving information to us that we then use for one of their 

competition then we’re in a dangerous game there.  So, there's a big power question around 

who's got that data and what I can do with it”(C2) 

4 The Value-Adding Input-Output framework 
4.1 The Framework 

Analysis and discussions in Section 4 enabled us to develop a Value-Adding Input-Output 

framework (VAIO) for using BA in Logistics (Figure 1). This framework has four elements – 

antecedents, BA application areas, value dimensions, and competitive advantage. Individual 

elements of the framework have been discussed in detail in previous sections with the exception 

of competitive advantage, which will be discussed further here. The following example quote 

from C2 on BA highlights its ability achieve competitive advantage. 

“ I guess where it's a little bit come from is, we’ve now started to ask the question, how can we 

differentiate from {Other company1}, {Other company 2}, {Other company 3}?  So we have 

had lots of discussions about what we could do different, how we could do things differently? 

And this one kept popping up, we didn't really know what we could do differently, but we think 

now that with an angle, we can say that we have the best company at analysing your 

information {to the} customer. So now that's been decided that it could be a potential 
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differentiator, now it's a case of, resources available, now go show us how you’re going to do 

it.” (C2)  

 

The VAIO framework help understanding how logistics firms could derive value from their 

investments in business analytics. Before embarking on a BA project, it is important to ensure 

that antecedents are in place to launch the project. Availability of adequate human resource 

skills (in analytics capability and also with the necessary business acumen) is an important 

antecedent that would make or break a BA project. Recognition of data of varying type and 

quality is an important requirement to plan right the kind of hardware/software investments. A 

continuous understanding of emerging new technologies is another antecedent. The need to 

understand the legal, power and trust issues is also important. 

When the antecedents are adequately put in place, it is possible to derive value from BA 

investments for logistics companies. Our case companies have used their BA investments to 

gain further insights in transportation management, supply chains, network optimisation, data 

mining, visibility generation, and other relevant areas, so that the potential benefits are realised 

not only to their own companies but also to their suppliers and clients.  

A superior understanding of these logistics application areas have supported in deriving value 

to these companies. Value has been derived in the form of improved operational efficiency, 

improved reliability of logistics provision, better understanding of customers, higher agility in 
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Figure 1: A value-adding input-output (VAIO) framework for understanding the use of Business Analytics in Logistics 
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meeting customer expectations, and better ability to react to changes in the business 

environment. There is recognition that these values have provided the case companies the 

competitive advantage.  

We term this framework as an input-output framework because the inputs on the left hand side 

are necessary to achieve the outputs on the right hand side. For example, adequate 

considerations on antecedents are necessary before the application areas are attempted. Values 

can be derived from BA investments only when application areas are systematically employed. 

Deriving value is necessary in order to achieve competitive advantage. 

The VAIO framework builds on similar analysis from the literature. Most of the previous 

studies focussed one or two elements of the VAIO framework. For example, there are studies 

that focussed on antecedents and value of BA (Chen et al., 2013), and application areas and 

value (DHL study, 2013). However, our study explores the relations among all the four 

elements together. 

We believe that the framework stresses the importance of innovation-oriented value creation 

in logistics (Marchet et al., 2017) that highlights importance of shared IT systems (TMS, WMS, 

etc.). It also echoes the findings of Chen et al. (2013) on the antecedents and impacts of BA in 

creating value. Our study echoes another position paper on the same subject DHL (DHL, 2013). 

The report by DHL highlighted that BA has been used in various sectors (not focussing 

exclusively on logistics) to gain competitive advantage using at least three value dimensions: 

improving operational efficiency, improving customer experience and developing new 

business models for Industry 4.0 companies. Our framework is a special representation of the 

information system value chain of Abbasi et al. (2016) for the specific context of logistics. 

4.2 Supporting Theory – The Resource Based View of a firm 

Though we did not derive our VAIO framework based on a specific theory, the link of the 

framework to the theory of Resource Based View has emerged as a prominent theory with very 

significant agreement with many case companies on the BA concepts identified. The Resource 

Based View (RBV) of a firm is a strategic management theory that helps in understanding how 

organisations are using their bundles of resources and capabilities to achieve edge over 

competition in the market place (Barney, 1991). Resources may have different characteristics 

in terms of being valuable (V), rare (R), inimitable (I) and proper organisation (O) (Barney et 

al., 2001). They are tangible or intangible assets. Capabilities are resources that are non-
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transferable and are shaped by the business environment so as to impart competitive edge to 

the organisation (Hitt et al., 2015). Especially at this era of Industry 4.0, BA will help 

identifying the non-transferable skills within the supply chains and help decision making to 

plan  their operations effectively.  

The VAIO framework highlights that BA assets are utilised in our case companies in specific 

ways. These BA assets not only include technological investments but also others such as 

human resources aimed at analytics. These BA assets are a set of resources, which when 

bundled with other resources of an organisation, provide insights in various IT application areas 

(e.g., optimisation) giving inimitable capabilities. These capabilities provide value to the firm; 

ultimately help the firm to achieve competitive advantage. Thus the VAIO framework supports 

the tenets of RBV in the context of use of BA in logistics sector with smart operations. 

Our research is not new in linking RBV in the BA and business analytics literature. RBV has 

been generally supported by the literature as a suitable theoretical underpinning to understand 

the impact of BA in firms (e.g., Abbasi et al., 2016; Akter et al., 2016; Wamba et al., 2017; 

Opresnik and Taisch, 2015; Gunasekaran et al., 2017). Hazen et al. (2016) have included RBV 

as one of the eight organisational theories generally cited for understanding the role of BA in 

supply chains. Dubey et al. (2017) have used RBV to link BA capabilities to social and 

environmental performance in firms. Thus, our research has provided further insights in 

supporting the applicability of RBV for business analytics, especially for the logistics industry 

in the era of Industry 4.0 with smart operations and capability of Business Analytics. 

. 

5 Conclusions 

The primary objective of our study was to explore how business analytics (BA) is being used 

in UK based logistics companies. By focusing on one particular sector, we believe we 

generated some sector-specific insights on the use of BA in logistics. Based on case study 

research with seven logistics companies in the UK, we proposed a value-adding input-output 

framework to understand how logistics firms could derive value and stay ahead of competition 

with the help of BA investments. The framework supports the applicability of the Resource-

Based-View of a firm for BA in logistics. Thus our study has implications both for practice and 

theory. 
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While doing so, we believe that our study has made some contributions to the literature. The 

value adding input output framework has been proposed in this paper for supporting the use of 

BA in the logistics sector. The framework stresses the need for having the key antecedents – 

human resources with right analytics and business skills, right infrastructure and systems to 

suit the quality and quantity of available data, the technological aspect, and understanding of 

trust, power and legal issues – for a BA project in logistics to succeed. The framework also 

highlights various IT-related application areas that would help make a BA project in logistics 

successful. The framework thus provides a more focused and in-depth guidance for the sector 

specific research and practice agenda. The other contribution of our study is that the framework 

is evidence based and linked to the relevant theory - RBV. 

Our framework is built on insights derived from seven firms, but involvement from more firms 

would help improving wider applicability of our results. Further research can extend the VAIO 

framework in other application domains (e.g., manufacturing, health, etc.). A larger scale 

testing of the framework using quantitative survey could also be attempted in future studies. In 

spite of these limitations, we believe that the VAIO framework proposed in this study will help 

extend our understanding of how business analytics can be advantageously utilised in the 

logistics sector. 
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