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This document introduces a case study to analyze and solve a delay problem for product 

deliveries that a wholesaler has struggled with since its operations began. The problem 

identification outlines modern cloud technology alternatives and then proposes a solution to 

support this company’s logistics operations in its central warehouse to enhance the delivery 

time. The result explains how to effectively send products to final customers using SAP and 

Azure Integration for SAP Workloads to support Enterprise Information System processes. 

Business data consolidation will be possible in a reliable technology platform with such 

integration. Thus, the challenge is to deal with both systems and offer the most innovative 

solution to meet the customers’ expectations. On the one hand, SAP will support business 

processes management. On the other hand, Azure will support the cloud infrastructure 

resources and the interconnection with the LAN gateway. Regarding the final solution’s 

coverage, we consider the shipping of goods is for cities inside the urban perimeter to check 

the accomplishment factors for last-mile delivery. Besides, this research uses a cloud 

integration approach to allow: (i) Simplifying pre-built integration. (ii) Learning best 

practices based on successful integrations. (iii) Leveraging SAP SaaS applications into 

Azure SaaS and PaaS applications. (iv) Redefining user experience. (v) Integrating 

deployment flexibility. Consequently, in the end, it will be valued the ease of combining this 

intercloud solution with ML, BI, and Big Data Analytics to meet the delivery requirements 

and optimize the whole service. 
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1. Introduction 

 

1.1 Background 

 

In the past several decades, product deliveries have played an essential role in companies 

that sell their tangible items to final customers. Due to different reasons, some customers 

prefer to receive their orders at their locations instead of acquiring the desired products at 

the providers’ premises. Therefore, throughout the history of logistics, different strategies 

have always emerged to overcome the on-time delivery paradigm. The punctuality challenge 

has become more noticeable in recent years due to the demand for services and the 

exponential growth of the world population. Logistics departments in these companies have 

seen that to fulfill shipping requirements, the proper performance not only depends on 

business processes synchronization but also on how accurately they couple IT mechanisms 

into those processes. Business innovations are driven mainly by logistics principles or from 

a strategic perspective (e.g., home delivery by retailers), and subsequently, IT is aligned in 

the context of significant societal and technical developments [Grefen et al., 2018]. 

 

1.2 Scope 

 

With the natural evolution of IT resources, at present, the available mechanisms to make 

possible an on-time delivery might seem to be easy to achieve. One of these approaches is 

cloud computing and its tools leveraging. Indeed, innovative technologies such as cloud 

computing offer organizations the opportunity to sustain their competitive advantage [El-

Haddadeh, 2019]. However, to obtain a grade of automation that supports on-time deliveries, 

it is necessary to plan the stages to deploy a solution in a cloud environment. So, this thesis 

project aims to propose an on-cloud solution model to improve business performance for 

product deliveries. To conduct our research, we have taken as reference an importer and 

wholesaler company that distributes various products, including technology items, home 

appliances, office accessories, office furniture, and business articles. 
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1.3 Current Situation 

 

The reference company has a hierarchical organizational structure. We enable the TOGAF 

evaluation approach to describe the enterprise’s current situation. In this way, we will have 

a list of recommended standards and compliant products that we can use to implement the 

building blocks [Harrison and Josey, 2018] of a solution. At the top, there is a board of 

directors, and below them, there are different business areas, including the logistics and the 

technology departments. The area of logistics concentrates on the problems to be solved. 

Some of the leading causes of delivery delays are, among others, poor interaction between 

the delivery process components, performance issues of the current technology platform, 

ordinary monitoring procedures, and uncertainty to fix common delivery problems. Besides, 

the company must account for other factors that drive their operating expenses and enhance 

the deliveries. Undoubtedly, to fill the gap between delivery punctuality issues and business 

performance, it is possible to recognize some improvement facts. Those facts are 

implementing embedded predictive models, classifying data for model training, measuring 

the satisfaction grade of each order, automatizing order capturing (prefills), predicting order 

probability of quotations, and increasing the volume of sales. So, the necessity of knowing 

the arrival of packages with critical tools and equipment in real-time is an issue involving 

communication effectiveness and technology advances [Panayides et al., 2018]. 

 

1.4 Research Importance Identification 

 

The most crucial benefit of this proposed research is that it can perform very well as the plan 

– with the theoretical background – to optimize business processes in a company that deals 

with shipping and delivery of products – using a cloud computing approach –. With these 

guidelines, an actual optimization project could be implemented in a company using a 

project management framework like PMBOK. Logically, every stage will have the 

theoretical support described in this thesis work. Moreover, like scientific research, we 

contrast business and technology requirements to demonstrate the feasibility of 

implementing an on-cloud solution for product deliveries. Undoubtedly, this work can also 

be used as a reference for an organization's Digital Transformation (DX) requirement 
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because we demonstrate how to optimize resources running business processes on a cloud 

platform. Other complementary benefits of working in a cloud environment like data backup, 

disaster recovery procedures, and security controls are highlighted along with this work. The 

use of specific cloud resources will be justified by establishing needed gain creators and 

needed pain relievers as essential conditions to satisfy the main business requirements. Firms 

are interested in technology acquisition behavior, and by adopting advanced IT and digital 

technology, they undergo DX [Daviy and Shakina, 2021]. 

 

1.5 Problem Statement and Research Questions 

 

Hence, the major practical problem confronting us is product delivery delays due to a lack 

of synchronization between business processes. In this context, this research must identify 

where the components of a logistics area are failing or what instances of the delivery process 

should be applied specific corrections. It is crucial to know these aspects because then we 

can orientate our research to find the available technology solutions that can support their 

correct functioning. More concretely, these solutions will be oriented to cloud platforms due 

to their implementation versatility and security adaptability. Consequently, to onwards 

develop this thesis work, we stand the following research questions: 

RQ1. How to couple cloud computing with business processes and support logistics issues? 

RQ2. What cloud computing features can boost the last mile delivery execution? 

 

1.6 Research Objectives 

 

The primary purpose of this thesis is to explore ways for improving product deliveries and 

offer a cloud solution to optimize business processes that deal with massive product 

deliveries. Breaking down the purpose into plausible research objectives, we determine that 

such objectives are: 1) Reducing delivery time caused by lack of coordination, van 

mechanical failures, traffic congestion, low visibility, technology glitches, wrong prediction, 

weather conditions, missing parcels, and shipping spikes. 2) Speeding up the products 

shipping for old and new customers. 3) Enhancing the product delivery monitoring in each 
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shipping stage. 4) Enhancing products inventory management. 5) Reducing transport costs. 

6) Reducing the time of reported problems solution by customers. 7) Enhancing 

communication and collaboration between areas. 8) Improving communication channels 

with customers. 9) Improving internal supply chain and IT support. 10) Converting the 

current supply chain into a value chain. 11) Aggregating extra value to delivery service. 12) 

Propending new shipping services creation according to the market demand. 13) Attracting 

new customers. 14) Incenting old and new customers with attractive shipping promotions 

and services. 15) Adapting technology changes as a supportive element to new requirements 

and business challenges. 

 

1.7 Research Methodology 

 

Thus, as this thesis work is conducted to research a real-life industry problem, we will use a 

qualitative research method. This method is suitable for our thesis project because it 

examines and answers how, where, what, when, and why a system would act in a certain 

way toward a specific matter [Oun and Bach, 2014]. Then, as the qualitative research 

methodology, we will use DSR because this project has been conceived as a practical subject 

that includes a design of the solution. Considering that the DSR supports the way to solve 

problems instead of explaining an existing reality [Iivari and Venable, 2009], we use this 

methodology to create innovative artifacts that solve problems and improve the environment 

in which they are instantiated [Hevner et al., 2020]. Leveraging the DSR advantages on our 

work development, we follow its six activities: 1) Problem identification and motivation. 2) 

Define the objectives for a solution. 3) Design and development. 4) Demonstration. 5) 

Evaluation. 6) Communication [Peffers et al., 2007]. From the technology approach applied 

to a business requirement, DSR suits our work because it brings the guidelines to develop 

and use information systems like a cloud computing platform. In addition, with the DSR 

framework, we will be able to identify appropriate ways of consuming and producing 

knowledge for any IT-related field [Hevner and Gregor, 2013] required by our on-cloud 

solution. 
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1.8 Description of Coming Sections 

 

In this master's thesis project, the work has been divided into the following sections: Chapter 

2 has a conceptual background about the stages that allow implementing an on-cloud 

solution that supports massive product deliveries in a company. It shows previous research, 

performs a literature review, isolates crucial technical and business variables, and generates 

a conceptual framework. Chapter 3 describes the research process to find an optimal on-

cloud solution for improving product deliveries. Here, we explain the research target, the 

chosen study design, the decided sample design, the collected data, and the processed data. 

Chapter 4 specifies the findings along the research process. Besides, it reveals the built 

results with the structure of the used method and sets down the research in context. Chapter 

5 analyzes the outcomes of the research. It discusses such results and their applicability and 

proposes future research and development. Also, it examines essential technical findings, 

verifies the strength and limitations of the study regarding the cloud computing technology 

spectrum, and settles possible implications of the performed investigation. Finally, Chapter 

6 consolidates the results throughout the previous sections' material. It reiterates the essential 

points of this work, explains the importance and consequence of the research, and concludes 

with a call to action for improving business processes that support product deliveries in 

modern industry. 
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2. Conceptual Background 

 

To determine cloud computing benefits for business processes, we have focused our 

exploration on previous works discussing efficiency, architectural condition, and 

performance, so later, we can apply them to our thesis subject. Advantages like increased IT 

infrastructure flexibility, computational power, using an existing infrastructure on a pay-per-

use, leverage on Big Data Analytics, better information visibility, and cost-effectiveness of 

a disaster recovery make the cloud a viable choice for many companies [Attaran, 2017]. 

With IT principles and project management strategies, organizations achieve their objectives 

of deploying cloud solutions to optimize their business processes when they stage a Work 

Breakdown Structure (WBS) as a start point (Figure 1). The components of this WBS to 

achieve product deliveries punctuality are: 1) Definition. 2) Proof of Concept. 3) Design. 4) 

Implementation. 5) Testing. 6) Deployment. Hence, we discuss below the material that 

supports and complements each part of such WBS. 
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Figure 1. Work Breakdown Structure.
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Considering that cloud projects involve the participation of external providers, it is vital to 

ensure their services' availability and technical support with formal agreements. Such 

providers know that corporations demand the correct functioning of technology platforms 

because they need to keep their operations with the lowest possible interruptions. Under this 

context, previously to any agreement definition, technology providers have a list of functions 

that allow them to organize their processes to guarantee their support for the operations of 

their customers. So, these functions are orchestrated by innovative methods known as 

Operations, Administration, Maintenance, and Provisioning systems (OAM&P). According 

to Law Insider, 2022, an OAM&P system consists of automated and manual functions which 

insure quality of service and least-cost planning, management, and operations for 

telecommunications service providers. On the other hand, globally speaking, the 

arrangements that technology providers – including cloud providers – enable with their 

products are: 1) Service Level Agreement (SLA). 2) Operating Level Agreement (OLA). An 

SLA defines the level of service that a company acting as a client expects from a vendor, 

laying out the metrics by which service is measured as well as remedies or penalties should 

agreed-on service levels not be achieved [Overby et al., 2021]. Likewise, an OLA is a 

contract that defines how various IT groups within a company plan to deliver a service or 

set of services [TechTarget, 2022].  

 

2.1 Definition of Cloud Project Requirements 

 

There are some advantages to cloud requirements that Alghamdi et al., 2021 propose using 

cloud infrastructure to overcome any business requirement. These advantages are mainly 

related to reducing costs, improving agility and flexibility, and controlling security [Cleo, 

2021]. Following these criteria and considering the Application Lifecycle Management 

(ALP) approach, we have these needs in this project: 1) Service management. 2) Platform 

management tools integration. 3) Security, reliability, visibility, and reporting. 4) Interfaces 

for users, developers, and administrators. Firstly, service management applications will help 

create policies for data and workflows to ensure that business functions are fully efficient 

and that resources are provided to cloud systems. Secondly, a final cloud solution should 

have a business platform, an infrastructure platform, and open APIs to integrate existing 

OAM&P systems. Thirdly, to guarantee SLAs, OLAs, security, and general service 
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compliance, the final solution should offer robust real-time reporting and visibility, manage 

system performance, supervise customer service, and monitor all processes. Lastly, the 

Single Sign-On (SSO) feature for the business and infrastructure platform accounts will 

make interfaces available to ease business functions for users and complex cloud computing 

duties for administrators, automating regular deployment tasks, reducing operation costs, 

and progressively enhancing product deliveries to customers. 

 

2.2 Proof of Concept of Technology Feasibility for a Cloud Project 

 

Among the techniques that have been developed to analyze technology feasibility and 

critical resources in the Proof of Concept (POC) phase, Halima et al., 2020 discuss in their 

work how cloud solutions are an increasingly popular computing paradigm that provides on-

demand services to organizations for deploying their business processes over the Internet as 

it reduces their needs to plan for provisioning resources. For instance, one of the significant 

challenges for a wholesaler is finding a proof-point to determine whether a system 

conversion will work well for their existing landscape. A POC can be a valuable way to gain 

more experience with the new technology in the business context without the need to execute 

a complete migration immediately [Evans, 2019]. Additionally, from the infrastructure 

platform perspective, we can cover the starting points, from the aspirational DX to the 

necessary tactical steps of administration and resource naming conventions. Besides, when 

we check out infrastructure platform requirements, we analyze architecture features related 

to security, cloud design patterns, and several visual representations to help us understand 

the solution’s network design. 

 

2.3 Design of a Cloud Solution 

 

An architecture model representing the interaction between the wholesaler's business, 

application, and technology layers must be obtained for the design stage. Gesvindr et al., 

2020 illustrate, for instance, PaaS cloud applications architecture following a prototype 

generation approach. The authors use this PaaS cloud domain considering the benefits of a 
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flexible platform with many prefabricated services. Also, they propose a design-time quality 

evaluation approach for PaaS cloud applications based on automatically generated 

prototypes, which are deployed to the cloud and repeatedly evaluated in the context of 

multiple quality attributes and environment configurations. Looking back to our thesis, we 

take those insights to divide the infrastructure platform into essential services to be used by 

the business platform applications in our inter-cloud schema. Therefore, releasing optimal 

performance along the cloud infrastructure will support user processes and improve 

customer experience. 

 

Furthermore, we consider how application components communicate to include overall 

performance [Linthicum, 2022]. Using this author’s criterion, we can say the wholesaler 

company achieves this goal by understanding how the integrated delivery application will 

scale under an increasing load. Lastly, but crucially, our model includes the security element. 

Likewise, the wholesaler could leverage Identity and Access Management (IAM). The 

wholesaler could develop mature IAM capabilities to become more agile at configuring 

security for supplementary cloud-based applications [Linthicum, 2022]. 

 

2.4 Implementation Considerations for a Cloud Solution 

 

The architecture model must pair with apps, communication, security, and hybrid cloud 

integration in the implementation stage. Thus, in the research developed by Mansouri et al., 

2020, the authors examine how to implement a hybrid cloud for the performance evaluation 

of distributed databases. In like manner, they coincide with general cloud definitions when 

this type of implementation enables users to horizontally scale their on-premises 

infrastructure up to public clouds to improve performance and cut up-front investment costs. 

Most important, they emphasize the reachable automation of cloud bursting for open or 

closed source apps. In our case, a hybrid cloud integration must be done between the 

organization's private cloud and the acquired business and infrastructure services [IBM, 

2016]. Then, the final solution will align IT and business needs considering flexibility, 

service resiliency, technology robustness, low costs, automation, speed, data agility, 

shielded security, and trustworthy operating levels. For the integration, our wholesaler must 
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understand the impact of these connections and employ best practices to address the existing 

enterprise systems. They will inevitably be challenged to blend their existing in-house IT 

investment with their newly adopted cloud services [IBM, 2016]. At the same time, with the 

proper networking settings, a cloud solution will ensure that appropriate connectivity is 

available to support overall business processes and even disaster recovery requirements 

[IBM, 2016]. 

 

Another point to consider is the governance policies and service agreements developing. 

Combining cloud services to create a hybrid cloud computing environment requires an 

overall governance framework maintained by the wholesaler that should consider various 

cloud service agreements established with the business and infrastructure platforms [IBM, 

2016]. As stated in the previous stage above, security is a paramount requirement in our 

model. In the implementation, we must handle interfaces between the different 

environments, the movement of applications and data, and the organized control of assets 

across these environments [IBM, 2016]. Also, as a consumer of public cloud resources and 

services, the wholesaler must manage the complete hybrid cloud system and adapt APIs and 

integration points for management capabilities. Moreover, equally important, for the 

implementation, our model includes careful and automated planning of backup, data archive, 

and disaster recovery mechanisms – with the ability to monitor the frequency of such 

operations and determine what resiliency and backup capabilities are provided out-of-the-

box for the cloud services portion of the hybrid cloud deployment – [IBM, 2016]. 

 

2.5 Testing of a Cloud Computing System 

 

Once implementation is done, it is vital to commit different functional verifications. The 

growth of cloud-based services is evident, but cloud systems must still undergo testing 

before deploying them [Riungu-Kalliosaari et al., 2012]. So, the solution's project team must 

conduct tests of: 1) Unit. 2) Integration. 3) System. 4) Acceptance. Indeed, with each type 

of examination, it is crucial to find any functional failure that could affect the entire system's 

performance or even represent a security breach. As part of QA and QC procedures, it is 

preferable to quickly localize and realize system failures before the solution works in 
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production. Acceptance testing, for example, is discussed in the paper of Smara et al., 2017, 

where the authors exhaust a component-based cloud computing system so that the fault 

detection capacity can alert about errors. Notwithstanding the complexity of tracking cloud 

components, they suggest the whole system monitoring. Applying this approach to our case 

study, we could spot specific issues and fix them during the testing. Another work about 

testing effectiveness is the analysis developed by Song, 2020, where he stresses his cloud 

system, controlling security, and concludes that reliability should be assessed through 

environment testing, technology evaluation, and service appraisal. For our cloud solution, 

extra verification could be demanded, with functional tests (e.g., System Verification 

Testing and Interoperability Testing) and non-functional tests (e.g., Availability Testing, 

Multi-Tenancy Testing, Performance Testing, Security Testing, Disaster Recovery Testing, 

and Scalability Testing) [Software Testing Help, 2022]. We acknowledge that by performing 

the testing operations, our solution will obtain benefits like: 1) Dynamic availability of the 

testing environment. 2) Low cost. 3) Ease of customization. 4) Scalability. 

 

2.6 Deployment of Cloud Projects 

 

Deploying an application on the cloud could be a complex operation because it could consist 

of multiple components; use cases could require deployment features that are difficult to 

orchestrate, such as high availability, auto-scaling, and disaster recovery features [Aiftimiei 

et al., 2017]. Indeed, the deployment stage merges public and private clouds to get single 

hybrid clouds. Most deployment configuration has to be done in the public cloud (business 

and infrastructure platforms), and the rest in the private cloud (the organization’s on-

premises network). The business platform environment could run on ERP and CRM modules 

for corporate users, small business users, research groups, software developers, home users, 

and suppliers to support business functions. While to support logical operations, the 

infrastructure platform services can run on data storage, data integration, data 

transformation, automated workflows creation, interactive dashboards or reports from 

different sources, and cognitive intelligence. There must be the connection interface setup 

to the public cloud from the private cloud – LAN to the public gateway. With the business 

platform implementation stage (i.e., the preparation, sizing, functional development, 

cutover, and going live), the cloud solution continues with the business platform and its 
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cloud deployment options [NetApp, 2021]. For instance, the cloud solution environment can 

be ready through the sizing of high availability and disaster recovery options; also, with 

functional development, change management, operations management, and testing 

supervision are possible. Next, the business cloud deployment option will need the 

infrastructure platform. The infrastructure platform holds the business platform and its 

applications redirecting traffic from troubled instances to healthy ones – running smoothly 

–. Once the applications are deployed, the infrastructure platform takes care of the rest – 

from provisioning to load balancing – [Microsoft, 2021]. Ideally, the applications are backed 

by 99.99% SLA using a cloud solution. Moreover, a solution must perform with a resource 

manager – provided by a cloud deployment and management service to increase regional 

resiliency –. Hence, the solution proposal should use this deployment model capabilities 

such as Role-Based Access Control (RBAC), tags, policy, and support for deployment 

templates [Microsoft, 2021]. 
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3. Research Process Description 

 

To understand what must be solved, we define where this problem came from. Last year, we 

had the opportunity to work with an SAP Senior Advisor (Mr. Peter S.), and she explained 

how enterprise information systems leverage cloud computing to support business processes 

in one technical presentation. As an example of such systems, she introduced a complete 

overview of the SAP suite. Besides, she showed us the benefits of SAP S/4HANA modules 

when companies use them in cloud environments. She also analyzed how SAP deployments 

run ML to support business operations related to logistics processes and their impact on the 

supply chain. At the end of the presentation, she defined a case study with one SAP 

enterprise customer that has worked with on-premise SAP systems for the last years. After 

knowing about SAP cloud applications and how they must be implemented, the challenge 

was to perform formal research that contemplates the study of the company, its processes, 

the problems it has been facing, and conclude with a solution proposal. Due to the company 

has been analyzing the pros and cons of upgrading its on-premise systems to cloud versions, 

Mr. Peter S. established contact with the company representatives to agree and make the 

research feasible and then enable a communication channel with the CIO (Mr. Andrey L.). 

Consequently, the idea was to take advantage of our research to help the company visualize 

the convenience of upgrading its systems to the cloud, starting with one of its critical 

processes: product deliveries. 

 

When we started investigating the case study company for this thesis project, we noticed that 

the organization has been experiencing permanent drawbacks regarding punctuality in the 

products delivery process to final customers during the last years. The different activities 

along the process are not duly orchestrated, so the result is recurrent delays that affect the 

corporate image of the company and further sales. In context, no optimization produces 

multiple troubles in the area that runs the logistics functions and the departments that interact 

with it due to the customers’ negative feedback who claim an extraordinary service that 

compensates what they are paying. This lack of reliability in the current delivery process 

and the need for more efficient control of each stage during the shipping coordination 
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between actors triggered the necessity of implementing a modern solution to improve 

business performance for product deliveries. 

 

Subsequently, to align our research with what the company expects, we requested during our 

first contact with the CIO of the company to manifest the objectives the company wants to 

see in a solution. In broad terms, he confirmed the aims that we stated in the first section of 

this thesis project: 1) Reducing delivery time. 2) Speeding up the products' shipping. 3) 

Enhancing the product delivery monitoring. 4) Enhancing products inventory management. 

5) Reducing transport costs. 6) Reducing the time of reported problems solution. 7) 

Enhancing collaboration between areas. 8) Improving communication channels with 

customers. 9) Improving internal supply chain. 10) Getting a value chain. 11) Aggregating 

extra value to delivery service. 12) Propending new shipping services. 13) Attracting new 

customers. 14) Incenting customers with shipping promotions. 15) Adapting technology 

changes. 

 

3.1 Research Target 

 

With a clear idea of the problem about what we must propose as a solution, the contemporary 

technology approaches that the proposal must include, and the path where we should 

orientate our efforts, we can say that the research target of this thesis project is to offer a 

cloud solution model to optimize business processes that deal with massive product 

deliveries. To achieve this goal, we concentrate on supporting the basic principle of a 

delivery which is punctuality – allowing at the same time the implementation of advanced 

technology alternatives –. DX continuously changes ecosystems in this situation, forcing 

established companies to re-evaluate their value proposition [Riasanow et al., 2021]. In this 

modern era shaped by 4IR and IIoT, cloud solutions with information systems management 

play an essential role in supporting business processes to meet shipping requirements. In the 

IIoT scenario, the cloud–edge computational paradigm emerged as a valuable solution for 

many applications [Casola et al., 2021]. 
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IIoT brings the guidelines to synchronize such processes using cloud computing platforms 

and applications (e.g., Cloud ERP, Big Data Analytics, Cybersecurity, Mobile 

Technologies) with modern strategies. As a result, the organizations obtain interconnection 

of things and data fluency between their systems because they work as integrated 

components in search of the exact logistics and on-time delivery objectives. However, the 

success of Cloud ERP or the development of any dynamic resource is also dependent on 

firm size, cloud service offering, and cloud service type, which can typically act as control 

variables regulating the organization [Gupta et al., 2020]. In a cloud deployment, benefits 

will be more visible, according to Shi et al., 2018, because a Cloud ERP system makes a 

company aware that the demand and supply equation is unbalanced, while Big Data 

Analytics can push it forward by predicting the future. Consequently, we look ahead with 

our model the possibility of obtaining cross-chain control centers, which define the 

intelligence to enable the sharing of information and physical resources (infrastructure) 

across heterogeneous logistics processes to optimize the overall behavior of each of them 

[Grefen et al., 2018], attaining punctuality for all deliveries. 

 

3.2 Research Methodology 

 

According to what we stated in the Introduction section, we use DSR as the research 

methodology in this thesis work. DSR is a problem-solving paradigm that seeks to enhance 

human knowledge by creating innovative artifacts [Hevner et al., 2020]. So, one of the 

advantages of DSR is that it focuses on those artifacts. A purposeful artifact can be a product 

or a process; it can be a technology, a tool, a methodology, a technique, a procedure, a 

combination of any of these, or any other means for achieving some purpose [Venable and 

Baskerville, 2012]. Nowadays, how organizations look at solutions in IS depends on their 

requirements, and it differs from one organization to another. It could be a framework to 

solve IT problems at a very high level. Indeed, it gives us the guidelines to make a new 

artifact following an orderly research path. The development of the artifact should be a 

search process that draws from existing theories and knowledge to come up with a solution 

to a defined problem [Peffers et al., 2007]. 
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The solutions to be proposed with this methodology can be based on computer science, 

software, systems, or algorithms to enhance efficiency in terms of time or even space. Many 

IT artifacts have some degree of abstraction but can be readily converted to material 

existence; for example, an algorithm converted to operational software [Hevner and Gregor, 

2013]. DSR has become a reliable methodology for information systems requirements, and 

it enables flexible alternatives to perform scientific research. Besides, researchers have 

found this methodology the most applicable, especially in the IT ground over the last years. 

To understand what it consists of, we reference the DSRM Process Model in Figure 2, which 

we explain in the following subsections, according to its six main blocks at the top and from 

left to right. 
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Figure 2. DSRM Process Model [Peffers et al., 2007]. 
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This model is the big picture of design science, and it breaks down into four steps at the 

bottom. From a problem-centered approach, we determine the objectives of a solution. 

Afterward, we deliver, evaluate, and refine it. DSR is very flexible and allows us to expand 

our study to different options. DSR has been practiced for some time in the engineering and 

IS disciplines, although under various labels [Hevner and Gregor, 2013]. So, DSR's breaking 

down philosophy adapts to any engineering project and, of course, to this thesis work 

because we are dealing with an IT requirement. Complementary, DSR can use interpretivism 

to identify the requirements. Later, this methodology could even use a quantitative method 

to evaluate and interpret the results of the attained artifact in our research. 

 

3.2.1 Problem Identification and Motivation 

 

We have Problem Identification and Motivation on the model's left side – as a starting point 

to execute this methodology. A key success factor of any DSR research endeavor is a proper 

understanding and description of the underlying problem space [Maedche et al., 2019]. 

Information systems are all about problem identification and what the problem is. Indeed, 

this step is proofreading, and we say what problem we want to solve in the bigger scheme 

of things. So, here we see how computer science focuses on efficiency to improve things 

and create new products. When we step back and look at the bigger problem of proofreading 

from the context we face in our thesis project, we find some solution – the fundamental 

objective –. If we watch our context, we start trying to explain proofreading here and define 

the solution. Resources required for this activity include knowledge of the state of the 

problem and the importance of its solution [Hevner et al., 2020]. 

 

As we stated at the beginning of this chapter, in our case study, an international company 

was chosen for the research - not all the company but one subsidiary located in Europe -. To 

perform the first step of DSR, we focused on a data collection plan based on observations, 

interviews, evaluation, and categorization. So, we learned the situation by taking into 

consideration many legal sources. It became evident that all subsidiaries have faced the same 

situation and business challenges because the company development is centrally managed. 

Then, we got the chance to confirm information collected in some interviews with the CIO 
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of the company. Afterward, he confirmed some points, corrected others, and clarified open 

issues we had. 

 

3.2.2 Define the Objectives for a Solution 

 

When we come to the objectives for the solution, we go into proofreading and determine 

what a better artifact would accomplish. Different solutions could inherit the measurable 

project objectives and approaches to the solution requirements [Maedche et al., 2019]. Once 

we identify the problem, we bring it down to something smaller. Every part of the identified 

problem is just a putting together of many subdomains. It does not mean the great domain is 

more important than the subdomain. It means that splitting into subdomains is a way of 

chunking up things to make more sense – like ontology to make some relationships –. In our 

case, the proofreading explanation starts here, and we consciously define the solution. 

Therefore, the objectives can be quantitative, e.g., terms in which a desirable solution would 

be better than current ones, or qualitative, e.g., a description of how a new artifact is expected 

to support solutions to problems not hitherto addressed [Hevner et al., 2020]. 

 

3.2.3 Design and Development 

 

This stage is where we certainly create our artifact. Hence, this activity includes determining 

the artifact’s desired functionality and its architecture and then creating the actual artifact 

[Peffers et al., 2007]. We take the objectives of the solution from where we defined 

proofreading, then establish how we will achieve such goals, and finally, determine the 

design of an artifact that fulfills those objectives. There are three steps in artifact designing: 

1) Typical information systems development through the known requirements. 2) 

Understand what people are doing and what we can do from a literature review. 3) Develop 

the artifact and assess it. It is as simple as that. From here, the three stages of the DSR – 

Design & Development, Demonstration, and Evaluation – could be performed together and 

simultaneously. A DSR approach to designing and developing new or improved research 

methods would provide a more rational and consistent basis for assuring their utility and 

rigor [Venable and Baskerville, 2012]. 
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3.2.4 Demonstration 

 

This activity demonstrates the use of the artifact to solve one or more instances of the 

problem [Hevner et al., 2020]. How we gather the conditions, what we know, and what we 

are doing demonstrates the creation of an artifact. The demonstration task is the experiment 

that produces results from a hypothetical design to develop a system. In the delivery's 

punctuality service, optimization is a problem in logistics, and the solution that we are trying 

to picture is a cloud system that could solve that problem. So, the demonstration now will 

be testing the cloud system or exercising a POC with the participation of a multidisciplinary 

logistics and IT team. Resources required for the demonstration include adequate knowledge 

of using the artifact to solve the problem [Peffers et al., 2007]. 

 

3.2.5 Evaluation 

 

Due to the time and resources limitations of this master’s thesis project, we will not execute 

any real evaluation. However, as state of the art, we only mention and explain this stage as 

a reference for further works that could be interested in continuing the development of this 

topic. So, rigorous evaluation proves that the artifact works, and the knowledge created is 

accurate and valuable [Venable and Baskerville, 2012]. To perform this action, we could 

send out surveys to supervisors. We can even do an interpretive one where they respond and 

say if they like this, do not like it, or suggest improving it. Then, in the meantime, we can 

register their feedback. Evaluation in DSR is open, so it could even be observations. We do 

not even have to collect data. We would observe how people use it in Human-Computer 

Interaction (HCI). This activity involves comparing the objectives of a solution to actual 

observed results from the use of the artifact in context [Hevner et al., 2020]. Also, we can 

use heuristics, and we can conclude on the right design. Indeed, we could say science is what 

allows for such DSR openness. Effectively, with computer science, our solution model 

would fall within the space that covers its objectives, design and development, 

demonstration, and evaluation. We create our entire artifact, and at the end of the research, 

we evaluate it using any method that becomes the most suitable. In our proposed delivery 
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process optimization, the evaluation will then be the feedback from the testers on how 

effective and efficient the new cloud solution is. 

 

3.2.6 Communication 

 

In the last step, we communicate the results. All aspects of the problem and the designed 

artifact are communicated to the relevant stakeholders [Hevner et al., 2020]. All that we can 

visualize as a solution, computer science falls within. In that sense, DSR supports 

information systems for computer science research. The convenience of using DSR in the 

IT field is that the focus of IS has been moving towards products or integrated solutions over 

the last years. Thanks to that integration, many of these processes have been automated. 

Peffers et al., 2007 recommend communicating the problem and its importance, the artifact, 

its utility and novelty, the rigor of its design, and its effectiveness to researchers and other 

relevant audiences, such as practicing professionals, when appropriate. There is a product 

for almost everything that we can imagine, and in our case, communication is about the 

research results that we will show to an academic audience through the writing of our thesis 

project. 
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4. Research Findings 

 

4.1 Problem Identification and Motivation 

 

We identify our subject’s problem by introducing the case of logistics and the current 

delivery punctuality challenges the company faces. To accomplish this task, we turned to 

secondary data sources like interviews with the managerial staff of the company and 

software documentation reviews. With their insights, we understood the business 

environment and the punctuality problem for product deliveries. Also, we performed 

structured interviews based on the company’s organizational layout (Figure 3), focusing on 

business processes in the Logistics & Distribution department. 

 

 

Figure 3. Organizational Structure of the Company. 
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4.1.1 Introduction of the Case Study 

 

The study object for this work is an importer and distributor company. The firm distributes 

technology products and devices for home and enterprise customers – consumer electronics 

according to MSCI, 2020 –. Its job in the market consists of acquiring goods produced 

primarily in foreign countries and some locally and then reselling them inside the country. 

The company sells the products considering the original price, taxes, transportation, and 

shipping from the place of origin. Later, part of that income, the company takes as profit. 

 

Additionally, the company works as an agent for foreign firms that wish to enter the local 

retail market. At the end of the distribution process, the company delivers the various 

categories of products. As a large wholesaler, the company pays special attention to those 

products that bring more financial profit, like fashionable technology goods. Therefore, such 

goods can be considered the essential products the company focuses on importing and 

selling. 

 

Currently, the company works on an on-site technology platform that runs the corporation’s 

systems with its IT components and services. Among the systems that are related to the 

logistics processes and the delivery of products to the customers, the company is running the 

on-premises SAP suite for resources management (SAP ERP – Enterprise Resource 

Planning), logistics management (SAP LE – Logistics Execution), inventory control (SAP 

MM – Materials Management), warehouse organization (SAP WM – Warehouse 

Management), customer service (SAP CRM – Customer Relationship Management for 

Service), and financial control (SAP FI – Financial Accounting). The infrastructure consists 

of physical and virtual resources in the corporation’s data center. Some of those physical 

resources are a bundle of RISC architecture servers that support UNIX blade systems. On 

the other hand, Windows and Linux systems run on virtual machines configured on x86 

architecture servers, managed from VMware, Hyper-V, and Citrix instances. 
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4.1.2 Identification of the Problem 

 

To identify the problem, we looked at the operative events surrounding the delays for 

shipping services and delivery punctuality in the current architecture and business model. 

With this verification, we could establish that such a model is not practical, and 

consequently, the company is struggling to provide the service that customers expect. In 

particular, we detected drawbacks in the Logistics & Distribution area while interacting with 

other departments. Such disadvantages constitute the bottlenecks that alter the delivery 

punctuality. Based on our data collection plan, we performed four activities in the company: 

1) Observations. 2) Interviews. 3) Evaluation. 4) Categorization. In each activity, we 

concentrated mainly on qualitative information. Nevertheless, we also considered 

quantitative data to coherent our findings with the interviewees’ assertions depending on the 

circumstances. Furthermore, our evaluation activity deemed the review of technology 

articles and scientific papers to support any endeavor of our research. Likewise, to assess 

quantitative information, we looked at statistical data, comparison tables, and calculations 

to determine why and how current practices affect the whole delivery process. 

 

For our study, we had to know what occurs in the last-mile delivery – between the company’s 

warehouse and the final customer’s location (Figure 4) – to orientate our solution with 

suitable applications and fix the punctuality problem then, including all issues of the logistics 

that surround it. Measuring the last-mile road signs through its KPIs provides us insights 

into the cost drivers and capabilities of the transportation network [Lavergne, 2020]. Using 

these insights, we recognized the missing resources to fulfill customer orders efficiently and 

cost-effectively in the last-mile journey. Thus, to illustrate the operative events (i.e., we 

make an analogy with a typical journey and its accomplishment factors expressed as road 

signs) that we identified to make a fair assessment – under the interviewees’ collaboration 

that assisted us for this research – are 1) Vehicle Capacity Utilization in Kilograms. 2) Stops 

Planned vs. Actual. 3) Cost per Kilometer. 4) Service Time. 5) On-Time Deliveries. Each 

road sign indicates the KPIs that need to be considered. 
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Figure 4. Accomplishment Factors for Last-Mile Delivery. 

 

4.1.2.1 Vehicle Capacity Utilization in Kilograms 

 

Examining the Vehicle Capacity Utilization in Kilograms, we obtained the capacity of a 

delivery vehicle measured against the used capacity. Thus, the KPI is the total used capacity 

divided by the total available capacity. Applying this concept to our case study in 5 separate 

deliveries, we obtained the results expressed in Table 1 below. As part of this capacity 

analysis, we obtained the chart depicted in Figure 5, where we can appreciate that the 

vehicles never carry the 100% of their capacity. In 5 different deliveries and vehicles, the 

highest utilization was 92.37%, and the lowest utilization was 85.57%. With the leverage of 

the total capacity of a vehicle, our solution should alert about the available room, so the 

Logistics & Distribution area can optimize the current vehicle’s journey, and more 

customers receive their products in the same delivery without more delays; otherwise, their 

orders will have to be dispatched in the next coming vehicle. 

 

Table 1. Vehicle Capacity Utilization in Kilograms. 

Vehicle   Capacity   Used   Utilization 

1  2,268  1,953  86.11% 

2  2,318  2,089  90.13% 

3  2,449  2,096  85.57% 

4  2,639  2,438  92.37% 

5   2,386   2,175   91.14% 
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Figure 5. Vehicle Capacity Utilization in Kilograms. 

 

4.1.2.2 Stops Planned vs. Actual 

 

Examining the Stops Planned vs. Actual, we obtained the number of planned stops compared 

to the actual number of stops. Thus, the KPI is the total amount of planned stops divided by 

the number of stops. Applying this concept to our case study in 5 separate deliveries, we 

obtained the results expressed in Table 2 below. Not all the evaluated delivery vehicles had 

the same characteristics, but we obtained average planned and actual deliveries and 

percentage performance. With those average values, and as part of this stops’ analysis, we 

obtained the chart depicted in Figure 6, where we can notice that vehicles always make more 

stops than planned. In 5 different deliveries and vehicles, the highest number of stops was 

20, and the lowest number was 16. With a vehicle’s journey optimization, our solution 

should recommend the correct route to get the customers’ addresses and avoid unnecessary 

stops so the Logistics & Distribution area can optimize the current vehicle’s journey and 

more customers receive their products without delays. 
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Table 2. Stops Planned vs. Actual. 

Vehicle   Planned   Actual   Performance % 

1  11  17  64.7% 

2  10  16  62.5% 

3  13  18  72.2% 

4  12  19  63.2% 

5   14   20   70.0% 

Average 12   18   66.5% 

 

 

Figure 6. Stops Planned vs. Actual. 

 

4.1.2.3 Cost per Kilometer 

 

Examining the Cost per Kilometer, we obtained the average cost per Kilometer traveled per 

vehicle. Thus, the KPI is the total cost divided by the number of Kms traveled. Applying 

this concept to our case study in 5 separate deliveries, we obtained the results expressed in 

Table 3 below. As part of this cost analysis, we obtained the chart depicted in Figure 7, 

where we can appreciate that over a year, the vehicles travel more Kilometers depending on 

their cost. In 5 different delivery vehicles, the highest cost per Km was €0.57, and the lowest 

cost per Km was €0.45. To leverage the total cost of a vehicle and then reduce the average 

cost per Km, our solution should alert about its entire mechanical conditions, so the Logistics 

& Distribution area can assign more deliveries according to its performance, and more 

customers can be served in shorter periods. 
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Table 3. Cost per Kilometer. 

Vehicle Fuel Cost Labor Cost Vehicle Cost Total Cost Km Travelled Cost per Km 

1 €2,100 €6,100 €15,400 €23,600 52,124 €0.45 

2 €2,400 €5,800 €14,500 €22,700 39,872 €0.57 

3 €2,300 €5,700 €14,600 €22,600 47,528 €0.48 

4 €2,200 €6,000 €15,200 €23,400 53,643 €0.44 

5 €2,300 €5,900 €14,800 €23,000 42,966 €0.54 

TOTAL €115,300 236,133 €0.49 

 

 

Figure 7. Cost per Kilometer. 

 

4.1.2.4 Service Time 

 

Examining the Service Time, we obtained the length of service time from in-store to 

delivery. Thus, the KPI is the total length of time divided by the number of parcels delivered. 

Applying this concept to our case study in 11 different deliveries, we obtained the results 

expressed in Table 4 below. As part of this time analysis, we also obtained the chart depicted 

in Figure 8. Looking at the table results, we can appreciate the parcels that have to be sent 

to the customers spent a little time during the preparation stage, and then the delivery stage 

usually takes double. Consequently, the total service time is high due to the delivery 

difficulties – in other words, it is still the bottleneck of the whole process. The highest total 

service time was 57 minutes in those evaluated deliveries, and the lowest total service time 

was 49 minutes. As a result of this evaluation, the average time is 53 minutes. With the 
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global service time optimization, our solution should support not only the orders preparation 

process but also the delivery process, as was discussed in the previous statistics, so the 

Logistics & Distribution area can reach the Service Time in a value near the 30 to 45 minutes 

order fulfillment productivity [Capgemini, 2021]. Therefore, the applications to be used 

must support warehouse and delivery automation. 

 

Table 4. Service Time. 

Package Service Time [mins] Delivery Time [mins] Total Time [mins] 

1 19 33 52 

2 21 30 51 

3 15 38 53 

4 18 37 55 

5 22 34 56 

6 17 40 57 

7 20 32 52 

8 16 34 50 

9 18 31 49 

10 21 34 55 

11 20 33 53 

Total Service Time 207 376 583 

Average Service Time per Package 53 

 

 

Figure 8. Service Time. 
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4.1.2.5 On-Time Deliveries 

 

Examining the On-Time Deliveries, we obtained the number of parcels delivered on time. 

Thus, the KPI is the total amount of on-time deliveries divided by the total number of 

deliveries. Applying this concept to our case study and last year's deliveries, we obtained the 

results in Table 5 below. As part of this on-time delivery analysis, we obtained the chart 

depicted in Figure 9, where we can appreciate that the total on-time deliveries in a year are 

barely 15.2%. The monthly evaluation shows that the highest compliance rate was 16.4% in 

May, and the lowest one was 14.1% in September. With compliance improvement, our 

solution should alert the business about all the delivery problems with crucial insights so 

that the responsible areas can take immediate action. Those insights must be oriented to 

apply best practices for optimizing last-mile delivery, like: 1) Having a proper plan in place. 

2) Leveraging modern technologies that fit the business needs. 3) Analyzing and assessing 

data. 4) Establishing standard procedures. 5) Monitoring the driver, not just the vehicle. 6) 

Monitoring the customers. 7) Tracking inventory. 8) Managing third-party drivers. 9) Using 

actual data in real-time. 10) Getting proof of delivery [Mansuri, 2021]. 

 

Table 5. On-Time Deliveries. 

Month On-Time Late Total Compliance % 

1 11,254 61,418 72,672 15.5% 

2 10,386 60,527 70,913 14.6% 

3 13,169 72,338 85,507 15.4% 

4 12,715 73,572 86,287 14.7% 

5 15,224 77,684 92,908 16.4% 

6 15,192 78,345 93,537 16.2% 

7 14,381 79,268 93,649 15.4% 

8 14,126 80,214 94,340 15.0% 

9 12,858 78,363 91,221 14.1% 

10 14,435 76,828 91,263 15.8% 

11 14,252 82,974 97,226 14.7% 

12 15,765 85,659 101,424 15.5% 

Total 163,757 907,190 1,070,947   

Average 15.3% 
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Figure 9. On-Time Deliveries. 

 

Thus, the flaws that we observed and corroborated with the Logistics & Distribution area 

manager in each operative event we analyzed above are: 1) Reduced interaction between the 

delivery process components. 2) Performance issues of the current technology platform. 3) 

Incomplete monitoring procedure to verify the whole process until final customers receive 

their orders. 4) Ambiguity to fix common delivery problems. 5) Absence of effective 

logistics solutions. 6) Unavailability to log hits and setbacks of the current delivery process. 

7) Absence of prediction methods to avoid delays before they occur. In Table 6, we express 

a correspondence between operative events and flaws to identify the company's problem 

with its current model. 
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Table 6. Operative Events and Detected Flaws Correspondence. 

  FLAWS 

  1 2 3 4 5 6 7 

   

Reduced interaction 

between the delivery 

process components 

Performance issues 

of the current 

technology platform 

Incomplete 

monitoring procedure 

to verify the whole 

process until final 

customers receive 

their orders 

Ambiguity to fix 

common delivery 

problems 

Absence of 

effective logistics 

solutions 

Unavailability to 

log hits and 

setbacks of the 

current delivery 

process 

Absence of 

prediction methods 

to avoid delays 

before they occur 

O
P

E
R

A
T

IV
E

 E
V

E
N

T
S

 

Vehicle Capacity 

Utilization 
X X X X     X 

Stops Planned vs. 

Actual 
X   X X   X X 

Cost per Kilometer X   X   X     

Service Time   X       X   

On-Time Deliveries   X     X     
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We notice flaws 1, 2, and 3 are more recurrent in the problems observed in the operative 

events from the identified drawbacks in the above table. Consequently, based on this 

analysis, we can conclude that the problem of this case study is the lack of synchronization 

along the different stages of the delivery process, and the motivation of the company is to 

show a reliable service to customers so that increase sales. Simultaneously, using such flaws 

and applying a Lean Six Sigma approach, we outlined an Ishikawa diagram (Figure 10) to 

show the immediate consequence of this problem: delays in product deliveries. 

 

 

Figure 10. Ishikawa Diagram of Delays in Product Deliveries. 

 

4.2 Define the Objectives for a Solution 

 

From the interviews (held through online meetings coordinated with the CIO of the 

company) with the manager of the Logistics & Distribution department (Mr. Daniel B.) and 

the revision of the current logistics system used by the company, we could realize that an 

agile, flexible, secure, and reliable system (artifact) that orchestrates and monitors logistics 

processes might support the organization with the synchronization problem to perform the 

delivery process with punctuality. The current model’s flaws and drawbacks highlight the 
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synchronization problem between business processes, thwarting the punctuality goal that 

customers demand. Organizing the involved business processes in such an artifact would be 

crucial to representing the solution. Hence, the solution must offer integrated business 

processes with a robust technology platform for massive business workloads to make the 

company’s job easier. 

 

Due to the company is an international organization, it has been operating in different 

markets. The data that we have shown is not confidential. Indeed, it has not been a challenge 

because the company is a distributor and not a manufacturer with the know-how we disclose 

to its competitors. Moreover, the company is not public, but it does not hide figures 

illustrating its positioning. For example, the current commercial situation of the company 

can be easily obtained when we request an online evaluation (Figure 11). Then from those 

public statistics, we could discuss their concerns and expectations with the company’s 

delegates. Then, to define the solution objectives, we analyzed the company’s gains and 

pains from such data. According to Mr. Daniel B., the company is looking for the following 

gains: 1) Having a good solution that efficiently permits interaction with the delivery process 

components. 2) Monitoring the whole process until final customers receive their orders. 3) 

Measuring the satisfaction grade of each order. 4) Permanently learning hits and setbacks of 

the process. 5) Applying corrections in future deliveries. 6) Avoiding issues and proposing 

possible actions or automated decisions. 7) Predicting possible delays before they occur. 8) 

Automatizing prefill during order capturing. 9) Running of an intelligent variant 

configuration. 10) Predicting order probability of quotations. 
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Figure 11. Online Commercial Evaluation of the Company. 

 

Complementarily, Mr. Daniel B., identified the following pains the company is suffering: 1) 

Not having spearheaded the local market. 2) Not having become a broad-line distributor on 

the local market. 3) Not having modern logistics solutions. 4) Not having a reliable system 

to fix common delivery problems. 5) Not having embedded predictive models. 6) Not having 

classified data for model training. Subsequently, to decipher the objectives that the artifact 

will attend, we arrange the recognized gains and pains in a canvas for the value map and the 

company’s profile (Figure 12). In the circle at the right, we will list the gains and pains and 

the company’s jobs described in section 4.1.1. 
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Figure 12. Canvas for the Value Map and Company’s Profile [Osterwalder et al., 2014]. 

 

With this arrangement of gains, pains, and jobs, we can start brainstorming the objectives of 

the solution, which are reflected in the square on the left as gain creators and pain relievers. 

To establish the gain creators and pain relievers, we had to include the Research & 

Development department manager (Mr. Alexander B.) in this discussion, considering that 

we pretend to propose a solution requiring a technology setting. Simultaneously, we received 

feedback from the managers of the Sales Management (Mr. Dmitry B.) and Financial 

Accounting (Ms. Alice H.) departments to complement this information gathering. 

Interviews with these managers were also held through online meetings coordinated with the 

CIO of the company. Furthermore, to discuss any statistical data with the managers of these 

departments, we checked online financial evaluations of the company like in Figure 13. 
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Figure 13. Online Financial Evaluation of the Company. 

 

Thus, on one side, the needed gain creators are: (i) Full control (central management). (ii) 

Organization and standardization. (iii) Services integration. (iv) Security. (v) Simplify the 

orders process. (vi) Punctuality. (vii) Track events. (viii) Process evaluation. On the other 

side, the needed pain relievers are: (i) Enable a supply chain. (ii) Setup an integrated logistics 

system. (iii) Configure a business model to predict commercial trends and customers’ 

behavior. (iv) Feed and configure a knowledge base to support the business model training. 

To make sense, we match gain creators and pain relievers with the gains and pains (Figure 

14) that we will solve in our proposal. 
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Figure 14. Matching of Needed Gain Creators with Their Gains and Needed Pain Relievers with Their Pains.
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The remaining gain creators and pain relievers can be considered a complement to the 

needed ones. In our analysis, we call them preferred gain creators and preferred pain 

relievers, and they can be enabled in a second instance because the needed ones are the most 

important to support the company’s main problems. From the list of gain creators, we 

establish that the preferred gain creators are: (i) Automation. (ii) Accuracy. (iii) Get feedback 

and implementation corrections. (iv) Improve performance and efficiency. (v) Anticipate 

events and issues. (vi) Circumstances’ adaptability. (vii) Mitigate problems and 

interruptions. (viii) System redundancy. Furthermore, from the list of pain relievers, we 

determine that the preferred pain relievers are: (i) Bring differentiated services. (ii) Serve 

unattended customer segments. Next, to make sense of the preferred features from the value 

map, we match them (Figure 15) with the gains and pains of the customer profile that we 

will solve with our proposal. The preferred gain creators and pain relievers can be enabled 

during implementation and deployment once the needed ones are entirely functional and 

operative. Of course, the preferred ones’ deployment will ensure that all the desires and 

expectancies of the company have been covered in the final solution. 
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Figure 15. Matching of Preferred Gain Creators with Their Gains and Preferred Pain Relievers with Their Pains.
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Finally, we turn the found gain creators and pain relievers into functional and non-functional 

objectives for the solution that we want to propose. Then, such objectives – corroborated by 

the heads of the involved departments – are: 

1) Primary Objectives 

▪ Central management. 

▪ Organization and standardization. 

▪ Services integration. 

▪ Security. 

▪ Simplify the orders process. 

▪ Punctuality. 

▪ Track events. 

▪ Process evaluation. 

▪ Enable a dynamic supply chain. 

▪ Set up an integrated logistics system. 

▪ Configure a business model to predict commercial trends and customers’ behavior. 

▪ Feed and configure a knowledge base to support the business model training. 

2) Secondary Objectives 

▪ Automation. 

▪ Accuracy. 

▪ Get feedback and implementation corrections. 

▪ Improve performance and efficiency. 

▪ Anticipate events and issues. 

▪ Circumstances’ adaptability. 

▪ Mitigate problems and interruptions. 
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▪ System redundancy. 

▪ Bring differentiated services. 

▪ Serve unattended customer segments. 

 

The real utility of implementing a solution – that meets the objectives described above – will 

be determined by applying the SMART project management criteria [Juli, 2012]. Doran, 

1981 developed such a criteria concept, and in his work, he warns about the importance of 

establishing goals before starting any project. Indeed, he reinforces that such goals setting 

affords the way of recognizing tools or any supportive elements for a project's evolution. 

The author splits each part of the acronym into five goal categories for better comprehension 

and utility validation. So, an objective is specific when it shows what we want to achieve. It 

is measurable when we can answer how to quantify what we plan to do. It is attainable when 

we can answer what tools we will reach a goal. An objective is relevant if it will bring a 

significant benefit. Moreover, it is time-bound if it determines the timeline to meet the goals. 

 

Considering that our cloud solution is focused on the logistics industry or an enterprise 

environment like our case study company, we can say that establishing objectives and 

developing individual action plans are the most critical steps in a company’s management 

process [Doran, 1981]. Besides, the SMART criteria are used to assess the quality of safety 

performance indicators in process industries [Selvik et al., 2021]. Sharing a project vision in 

a team and having the same understanding about tracking progress toward this vision is 

critical to a project’s goal [Juli, 2012]. Thus, our solution for this case study will be: 

❖ Specific: On-time deliveries will increase from 15% to 95%. 

❖ Measurable: Deliveries’ tracking will measure the performance. 

❖ Attainable: Using SAP and Azure tools, 95% is attainable. 

❖ Relevant: Improving the on-time deliveries to 95% will ensure more profits. 

❖ Time-bound: The company will get 95% on-time deliveries from the first month of the 

implemented solution. 
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To justify these numbers, we contrasted the company's commercial, financial, and last-mile 

delivery information with SAP S/4HANA success stories. Also, with the same information, 

we performed some projections using SAP Value Lifecycle Manager (VLM) [SAP VLM, 

2022]. When we looked at success stories, we considered corporations that work in the same 

line of business as our case study company. For instance, in the study developed by Perry 

and North Rizza, 2020, the authors highlight the fact that after implementing a cloud solution 

with SAP S/4HANA, the 11 organizations that they evaluated obtained an average 547% 

five-year ROI, 11 months payback period, $53.1 million ($125,084 per 100 employees) 

annual benefits, 43% more efficient IT staff, 18% more productive ERP management, 81% 

reduced help desk operations costs. A summary of this study's statistics is illustrated in 

Figure 16, which lets us realize the significant boost organizations experience once they 

implement a complete solution with SAP S/4HANA to commit to the business and supply 

chain requirements. 

 

Additionally, as we acknowledged above, to reinforce this evidence and our SMART 

approach numbers, we assessed a projected cloud S/4HANA implementation using SAP 

VLM. This tool allowed us to perform a benchmarking with the entered information of our 

case study company. With SAP VLM, we could observe the improvement that guarantees 

the cloud implementation expressed in percentage to fill the gap between the current 

situation and the solution in all the instances of our company and their interactions. Although 

this tool covers every single module of a cloud solution, we focused mainly on the supply 

chain of the company and the best practices that can be implemented once the cloud solution 

is running. Analyzing the results, we can conclude that achieving the desired process 

maturity will not represent a big deal for the company with the cloud solution because of the 

permanent enhancement of methods feeding the ML algorithms that SAP S/4HANA runs in 

the background with its SAP HANA database. The results that SAP VLM shows at the end 

of the benchmarking are very detailed and complete and amplify the idea of improvement 

that each area of the company needs to achieve. A summary of such results is depicted in 

Figure 17 below. 
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Figure 16. Statistics after Implementing a Cloud Solution with SAP S/4HANA in 11 Organizations [Perry and North Rizza, 2020]. 
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Figure 17. SAP S/4HANA Benchmarking for the Case Study Company.
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4.3 Design and Development 

 

Here, we direct our research towards a cloud artifact design and development. With the 

information gathering performed in the previous section, we proceeded to identify each 

department’s functions, specifically those that directly relate to the products delivery 

process. Besides, the users expanded our functional perception in each area to determine 

how the delivery process works. The perspective of the delivery process and its arguments 

collected conducted us to find technology tools to define an architecture where all the 

involved areas participate in a synchronized way. Considering that, nowadays, an innovative 

solution for this requirement must include a cloud approach, as justified in the Literature 

Review section (Chapter 2), we determine as its main components a technology layer – with 

PaaS – and business and application layers – with SaaS – to align our research with the 

TOGAF design approach. 

 

Keeping in mind that the reference company of this research currently has its IT systems 

running on Microsoft and SAP software, the directive and managerial staff has requested 

that our proposal engages these specific brands. Therefore, we orientate our work to use a 

Microsoft Azure approach for the technology layer design with: 1) Cloud support. 2) 

Infrastructure. 3) Virtual network. Similarly, we use the SAP approach for the business and 

application layers design with: 1) Big Data Analytics. 2) ML. Consequently, based on 

TOGAF, we represent the three stated layers of the artifact in the diagram below, considering 

all the collected information (Figure 18). 
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Figure 18. Proposed TO-BE Architecture of the Artifact using TOGAF. 
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Afterward, the solution will involve platform integration with functional components. Such 

integration is possible using Azure Data Factory (ADF), which incorporates connectors to 

SAP BW (Business Warehouse), SAP Cloud for Customer, SAP ECC (ERP Central 

Component), and SAP HANA database [Microsoft, 2019]. The picture below (Figure 19) 

illustrates the solution schema of the artifact using the software and applications of both 

cloud technologies. 

 

 

Figure 19. Solution Schema of the Artifact. 

 

4.3.1 Technology Layer 

 

While deploying the technology layer, Azure Active Directory (AD) acts as a security 

control plane providing a centralized identity store with seamless Single Sign-On (SSO) for 

SAP applications deployed across on-premises, in-Azure, SAP SaaS solutions, and SAP 

Cloud Platform services [Rao, 2020]. Indeed, Azure AD integrates with SAP Cloud Identity 

Authentication Service (IAS) and Identity Provisioning Service (IPS) to provide a more 

seamless, secure, and enhanced application access experience across SAP Cloud Platform 

services, enabling cross-cloud consumption of content and service at a larger scale. In 
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addition, some of the essential Azure security controls that are leveraged in our solution to 

create a strong security foundation are: 1) Identity and Access Management (IAM). 2) 

Network security. 3) Data protection. 4) Security management [Rao, 2020]. 

 

We also consider ADF integrating SAP data sources with Azure in this layer. ADF ingests 

data from those data sources using data-driven workflows and then processes and transforms 

data using tools such as HDInsight, Spark, or Azure Databricks (Figure 20). The results can 

then be published to Power BI for consumption by intelligent solutions [Microsoft, 2019]. 

Also, by using ADF’s automated pipelines, the company can use, transform, and analyze 

SAP data to gain insights into customer behavior, such as customer churn and other risk 

factors. Similarly, when combined with other analytics or ML services, ADF can provide 

powerful insights hitherto unavailable to customers [Microsoft, 2019]. 

 

 

Figure 20. Technology Layer of the Artifact – Azure Data Services for Business Insights. 

 

4.3.2 Business and Application Layers 

 

Once reaching the technology layer comprehension, it is time for the business and 

application layers design. These layers require an architecture depicted in Figure 21 – an 

overall outline – consisting of three components: 1) The intelligent suite enables automation 

of day-to-day business processes and better interaction with customers, suppliers, and 
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employees through applications that have intelligence embedded –. 2) The digital platform 

facilitates data collection, connection, orchestration, and processes integration. 3) Intelligent 

technologies enable leveraging data to detect patterns, predict outcomes, and suggest actions 

[SAP, 2019]. We apply this outline to our case study, and by considering the influencing 

criteria of the potential delivery delays, appropriate actions can be taken to avoid the issues 

and increase customer satisfaction. 

 

 

Figure 21. SAP Intelligent Enterprise Framework [SAP, 2019]. 

 

There is the feasibility of including SAP S/4HANA Embedded Predictive models and the 

data for model training like historical sales, customers, products, employees, and shipping 

in the business and application layers design. Through such inclusion, the company will 

obtain delivery information and KPIs to measure the fulfillment of customer demands [SAP 

Jam, 2020]. Also, with SAP Fiori App Delivery Performance, a sales manager can monitor 

his current delivery performance situation and instantly recognize the effect of the delivered 

as the requested ratio of sales orders because a critical delay of delivered goods endangers 
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customer satisfaction and retention in the future [SAP, 2018]. So, the purpose of a planned 

delivery will rely on the result of a planning or scheduling engine, so the solution will avoid 

probable deviations that arise in the future. Moreover, with SAP ML / Predictive Analytics 

(Figure 22), it will be possible to learn from historical data to predict how likely a sales order 

item will be delayed [SAP, 2018]. By considering the influencing criteria of the probable 

delay, appropriate actions can be taken to avoid the issues and increase customer satisfaction. 

 

 

Figure 22. Business and Application Layers of the Artifact – SAP ML / Predictive 

Analytics. 

 

4.3.2.1 Sales Quotation Management 

 

At the beginning of this predictive analytics process, the company can use Sales Quotation 

Management for seamless integration into the sales process chain, spanning from quote to 

shipment and billing to booking revenue [Vogler, 2020]. Also, the company can represent 

presales business processes using sales inquiries and sales quotations. Customers can 

respond to a sales quotation with a purchase order, triggering a sales order. 
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4.3.2.2 Sales Order Management and Processing 

 

Next, Sales Order Management and Processing allows the company to execute business 

transactions based on sales documents, such as inquiries, quotations, and sales orders, 

defined in the system [SAP Jam, 2020]. The system users enter a sales document based on 

customer requirements in sales order management and processing. When they create or 

change sales documents, the system confirms dates and quantities. They can also display 

and change the sales documents to respond to customer questions [SAP Jam, 2020]. 

 

4.3.2.3 Logistics Execution System 

 

Afterward, the Logistics Execution System (LES) allows an administrator to manage the 

information and processes involved in all supply chain stages, from procuring raw materials 

to distributing finished products [SAP Jam, 2020]. Moreover, LES connects Supply Chain 

Management (SCM) processes involved in procurement, order processing, production, 

storage, inventory management, shipping, and sales [SAP Jam, 2020]. 

 

4.3.2.4 Transportation Management 

 

Later, Transportation Management (TM) supports the company in all activities connected 

with the physical transportation of goods from one location to another. In this solution, the 

company uses TM to transfer orders and deliveries from SAP S/4HANA, dispatch and 

monitor the transportation, and calculate the transportation charges [SAP Jam, 2020]. Since 

the database supporting this cloud solution is SAP HANA, the digital platform can ensure 

TM operations with the highest grade of effectiveness and speed, according to the 

benchmark study performed by Gartner, 2022. This outstanding performance is achieved 

because SAP HANA is an in-memory database and provides the fastest calculation 

compared with other databases. Furthermore, the company uses TM to create and monitor 

an efficient transportation plan that fulfills the relevant constraints (e.g., service level, costs, 

and resource availability). In this design, administrators determine options to save costs and 
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optimize the use of available resources. Furthermore, they react to transportation events and 

find solutions to possible deviations from the original transportation plan [SAP Jam, 2020]. 

 

4.3.2.5 Sales Order Fulfillment Monitoring 

 

Simultaneously to the two previous stages, the Sales Order Fulfillment app allows the 

company to resolve issues that impede the completion of sales orders. This app has a cockpit 

that offers the users a list of all sales orders that cannot be completed for different reasons 

[Magorrian, 2021]. Moreover, the cockpit highlights impediments and provides supporting 

information and specific options to resolve issues. This tool allows administrators to keep 

track of sales orders in critical stages, collaborate with internal and external contacts, and 

efficiently address issues to ensure that sales orders in critical stages are fulfilled as quickly 

as possible [Magorrian, 2021]. 

 

4.3.2.6 Advanced Returns Management 

 

If due to any complaints, there are customer returns, Advanced Returns Management (ARM) 

enables the company to manage them. Customer returns involve returning goods from a 

customer to a company location. With ARM, the company can handle all returns scenarios, 

such as returns made at the counter, returns involving a shipment to the warehouse – 

including subsequent reverse logistics – and direct shipments from customer to vendor. The 

company can refund the customer with a credit memo or compensate them with a 

replacement material during the process [SAP Jam, 2020]. 

 

4.3.2.7 Customer Invoicing 

 

Subsequently, at the Customer Invoicing stage, an invoice run converts the invoice requests 

into invoicing documents and releases the invoices for sending to the customer. Moreover, 

the released invoices are automatically posted as receivables in financial accounting, 
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creating an open item in the customer account. This procedure is tracked until the 

corresponding payment is received. Finally, the payment is posted as a cash receipt in 

financial accounting [SAP Jam, 2020]. 

 

4.4 Demonstration 

 

In this section, we demonstrate how the case study company will be able to solve the problem 

detected in the last mile delivery phase with the designed artifact. For a Design and 

Development Centered Approach project, Peffers et al., 2007 exemplify the demonstration 

of its solution using a Proof of Concept (POC). They describe how an application that uses 

different technologies and communication protocols allows the users to interact between 

them, running specific functions. Based on this model, for the demonstration of our design, 

we have focused on the solution for the main problem, launching a POC that explains how 

SAP ML and Predictive Analytics – running on the business and application layers of the 

artifact – overcome delays in product deliveries. In this POC, the objectives of the solution 

must be reached. 

 

To carry on with this demonstration, we follow the POC steps for an IT project suggested 

by Lvivity, 2022: 1) Concept design. 2) Design planning. 3) Product design. 4) Design 

verification. 5) Design validation. 6) Design transfer. The concept design was already done 

when we identified the case study company's main problem with its logistics and defined the 

objectives that the solution must accomplish. The design planning and product design were 

already done too when we designed and developed the architecture and scheme of the 

solution in technology, business, and application layers. For the design verification and 

design validation, we have sketched a UML Activity Diagram in Figure 23, where we can 

see how the products delivery coordination will be performed to achieve the desired 

punctuality. 
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Figure 23. Products Delivery Coordination Process – UML Activity Diagram.



57 

 

For the design transfer of this demonstration, we took the elements conceived in the TO-BE 

state of our artifact architecture to support the implementation and migration of the new 

cloud solution. This fact includes modeling implementation programs with projects. 

Furthermore, this graphical model includes support for migration planning from the on-

premises to the on-cloud infrastructure. Using this demonstration approach with TOGAF, 

we lay out the implementation and migration model in Figure 24. 
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Figure 24. Implementation and Migration Model to Obtain the Artifact using TOGAF.
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Spreading this POC to the business and application layers of the designed artifact, the 

company could use ML for constant improvement in the different stages of the whole 

Predictive Analytics process. For instance, when Sales Quotation Management is performed, 

ML predicts the order probability of quotations. During the Sales Order Management and 

Processing, ML runs Smart Variant Configuration to optimize time, and automatic prefill is 

executed during order capturing. One of the primary aims of this work is achieved when 

Delivery Performance predicts possible delays before they occur through ML – during the 

Logistics Execution, Transportation Management, and Sales Order Fulfillment Monitoring 

–. Furthermore, ML shows how to avoid issues, propose possible actions, automatize 

decisions, and give guidance to solve problems to reduce delays and customer returns. When 

running the integral solution, the expected business value will be shown as: 1) Decreasing 

manual effort when monitoring and resolving issues. 2) Achieving more effective delivery 

execution and hereafter increasing clients' satisfaction. With this solution, the company will 

gain control, enhance reliability, increase effectiveness, and support continuous business 

improvement. 

 

4.5 Evaluation 

 

Due to the scope of this thesis project not considering a real implementation of the designed 

artifact, the evaluation activities are not performed in this work. 

 

4.6 Research Findings Summary 

 

In this chapter, we have applied the DSRM to support and define our cloud solution proposal. 

We included all the stages of the DSRM process model, except the evaluation, because we 

did not implement the artifact. Thus, for the problem identification and motivation, we 

started sketching out the organizational structure of the case study company to understand 

who performs the product delivery process and how. Moreover, during this stage, we 

described the business of the company and the current technology platform that supports its 

work. The comprehension of this general overview allowed us to dive into the Logistics & 
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Distribution department's operative events, where we realized the drawbacks in the middle 

of the products shipping. Indeed, we had to turn our qualitative research into a quantitative 

investigation to analyze the impact caused by these failures. Then, the last-mile delivery 

approach insights became crucial because, with the collected data, we were able to illustrate 

hard-hitting statistics, which magnified the lack of synchronization between areas as the 

main problem in the company. Nevertheless, the evidence of this problem motivated the 

company to show reliable services to customers, improve the product delivery process in all 

instances, and consequently increase sales for the well-being of the business. 

 

Afterward, we analyzed the company’s gains and pains for the solution objectives definition 

to contrast what the organization wants to obtain with what it is impeding to materialize. To 

do it under a methodical criterion, we used the value map approach of project management. 

On one side, we expressed the company’s gains, pains, and jobs. On the other side, we 

defined the artifact or solution with a list of gain creators and a list of pain relievers, which 

in fact, the artifact will execute to obtain the gains or diminish the pains. After an exhaustive 

classification, we turn the found gain creators and pain relievers into functional and non-

functional objectives for the cloud solution. Additionally, to reinforce that the found 

objectives were the right ones, we looked at the SMART criteria, where we discussed how 

these goals would make the implementation of this project valuable. Consequently, we could 

determine how and why these objectives are specific, measurable, attainable, relevant, and 

time-bound for product deliveries working under an on-cloud schema. 

 

Next, for the design and development of the cloud solution, we formally adopted TOGAF 

as our framework to represent its architecture and design in three layers: technology, 

business, and application. With the information obtained from the problem identification and 

objectives definition stages, we modeled the company's ideal state of on-premises resources 

combined with on-cloud systems. As a result, we obtained a technical diagram with each 

well-specified layer. Through this diagram, it was possible to understand how the 

components of the technology layer (lowest level) support the components of the application 

layer (intermediate level) and, subsequently, how the components of the application layer 

support the business layer (highest level). Then, with an exact notion of how to fit in the 
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different layers and their pieces between them, we could define a solution schema of the 

artifact where we were able to start indicating the cloud and software brands that the 

company requested to use for this solution: Microsoft Azure for the technology layer, and 

SAP for the business and application layers. For the technology layer details, we outlined 

the following steps of how Azure Data Services supports the business insights of the 

solution: 1) Data ingestion with Azure Data Factory. 2) Data exploration with Azure Data 

Explorer. 3) Data preparation and data training with Azure Data Bricks. 4) Data modeling 

and data serving with Azure SQL Data Warehouses. 5) Data storing with Azure Data Lake. 

6) Data visualization with Microsoft Power BI. For the details of the business and application 

layers, we delineated the following steps of how SAP S/4HANA supports ML and the 

Predictive Analytics of the solution: 1) Sales quotation management. 2) Sales order 

management and processing. 3) Logistics execution. 4) Transportation management. 5) 

Sales order fulfillment monitoring. 6) Advanced returns management. 7) Customer 

invoicing. 

 

Finally, we launched a POC for the artifact’s demonstration that explains how SAP ML and 

Predictive Analytics overcome delays in product deliveries. In this POC, we verified and 

validated our artifact’s design, sketching an activity diagram for the product deliveries 

process. We could see how the company departments interact swiftly, efficiently, and 

synchronously to coordinate product deliveries and achieve the desired punctuality when 

running such a process. Also, as part of the POC, we concluded with the artifact’s design 

transfer taking the elements conceived in the new architecture to justify the implementation 

and migration of the new cloud solution. Thus, the project’s execution demonstration was 

possible by portraying a TOGAF implementation and migration model to obtain the looked-

for artifact. 
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5. Discussion of Results 

 

5.1 Results and their Applicability 

 

We obtained the following results from the previous chapter regarding the solution’s artifact: 

1) Architecture design. 2) Solution schema. 3) Technology layer layout. 4) Business and 

application layers layout. 5) Delivery coordination diagram. 6) Implementation and 

migration model. In the architecture design, we arranged the components of the artifact in 

three layers – technology, application, and business –. In the solution schema, we 

represented the components of the artifact by cloud service – Azure and SAP –. In the 

technology layer layout, we depicted the data processing on Azure by data occurrence – 

ingest, explore, prep & train, model & serve, store, visualize –. In the business and 

application layers layout, we described the data leveraging on SAP by a business event – 

quotation management, sales order management, logistics execution, transportation 

management, sales order fulfillment monitoring, returns management, and invoicing –. In 

the delivery and coordination diagram, we demonstrated the product delivery coordination 

process as a progression of actions performed by functional instances – Customer, Sales 

Management, Logistics & Distribution, and Financial Accounting –. In the implementation 

and migration model, we demonstrated the artifact implementation as an evolution of 

activities performed by project instances – implementation elements and migration elements. 

 

In each group of outcomes, we attained crucial discoveries that allowed us to comprehend 

how technology – if well used and optimized – can become a permanent channel of 

integration between the departments of a company.  For instance, our architecture design 

shows how a lower layer can support its immediate superior layer.  The technology layer 

represents the base infrastructure where the Azure cloud allocates PaaS services, which 

support the configuration of the adjacent level represented by the application layer.  In the 

application layer, we have SAP software running SAP S/4HANA processes – kept in the 

same layer by the SAP HANA database – and allowing the interaction between its modules 

to support the next adjacent level represented by the business layer.  In the business layer, 

we have user interfaces – an abstraction of the lower level – where transactional data is sent 
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from the company departments – involved in the product delivery process – to be processed 

by SAP HANA.  Indeed, SAP S/4HANA manages wholly and exclusively transactional data 

orchestrating the interaction of all business instances and ensuring the synchronization 

between all the departments participating in the product delivery process. 

 

With the solution schema, we could spot other critical results by each cloud component, such 

as data processing. In Azure, where the solution artifact holds the whole cloud infrastructure, 

data is processed in the lowest level – the technology layer – using non-transactional data 

and performing Analytics from cold data. Data analyzed from this instance could disclose 

indicators and statistics for the company that will be useful in the short, mid, or long term. 

Nevertheless, in SAP, where the solution artifact runs the company's business intelligence, 

data is processed in the intermediate and highest level – business and application layers – 

using transactional data and performing Analytics from hot data. Data analyzed from this 

instance could project real-time indicators, statistics, and hints for the company that will be 

useful in the same instant that transactional data has arrived at the system. Such tips are what 

the SAP HANA engine releases when executing ML procedures and then enables them for 

SAP S/4HANA modules. Leveraging these predictive analysis benefits from SAP digital 

platform into the product delivery process will be feasible since SAP HANA is a column-

oriented in-memory database that runs advanced analytics alongside high-speed transactions 

– in a single system [SAP, 2022]. 

 

Going deeper into the artifact’s architecture, we obtained essential outcomes in the 

technology layer related to how Azure provisions data services for business feedback. In our 

solution proposal, Azure facilitates data ingestion from SAP and non-SAP data sources, 

allowing the management of a wide variety of information to make it valuable for the product 

deliveries process. Afterward, the company will decide how to use it and apply it to its 

strategic plans. Such data ingestion is possible with Azure Data Factory (ADF) – a cloud 

ETL (Extract, Transform, Load) service for scale-out serverless data integration and data 

transformation [Microsoft, 2022] –. The variety of information to be processed will enable 

multiple combination options to model business and technology solutions when following 

the rest of the stages after data ingestion (i.e., data exploration, data preparation and training, 
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data modeling and serving, data storing, and data visualization). In data visualization with 

Power BI, the company will analyze all the processed data to get new insights for the whole 

business. Indeed, through this permanent process, data will never remain static – although 

at this level, it is non-transactional data – and the company can have an endless analysis of 

its business situation permanently and with the possibility of applying timely corrections to 

product deliveries. 

 

Breaking down the artifact’s architecture into the highest and intermediate levels, we arrived 

at our research’s most decisive results, which solved the case study that originated this thesis 

project. While the technology layer represents the base infrastructure platform to hold the 

whole artifact’s solution, the business and application layers represent the digital platform 

to support critical business decisions regarding the delivery process and its implications. We 

followed SAP best practices and recommendations for our solution proposal to leverage the 

main ML functions that SAP S/4HANA configuration enables with a good SAP HANA 

tuning. Thus, the product delivery process becomes concise and straightforward because we 

split the process into seven logical instances in our solution’s model. Powerful ML functions 

support each instance by performing concurrent predictions, recommendations, and 

configurations, allowing to overcome any possible issue of the delivery process in real-time 

and with a high effectiveness rate. Under this model, we can see that predictions and 

intelligent variants can adapt so fast to unknown circumstances and determine with extreme 

precision the best optimization configuration before, during, and after the last-mile delivery 

process execution. With these findings – in the business and application layers – we could 

categorically say that not only the delivery process problem was solved but also other 

logistics issues. Thus, we have confirmed how effective and convenient SAP deployments 

could be when working under a cloud solution schema. 

 

Comparing the results described above with the research objectives stated in the first section 

of this thesis project, we conclude that such results fulfill our projected aims. For example, 

reducing delivery time can be achieved when the Sales Management department receives a 

sales order from a customer, and this one is created in SAP S/4HANA. Then it triggers 

subsequent functions to perform simultaneously complementary functions like sales order 
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confirmation, sales order approval, billing creation, accounting, and delivery creation. Inside 

the delivery coordination process, these functions were shown in an activity diagram as part 

of the demonstration stage of our DSR. Likewise, adapting technology changes as a 

supportive element can be achieved once the company internally approves the cloud 

migration project, and then the Research & Development department leads its 

implementation. Conceived as a multidisciplinary project that embraces different IT fields, 

the best and easiest way to land this project for the company’s interests was to depict an 

implementation and migration model using the TOGAF approach. Such a model is genuinely 

a route map that the company’s project managers can use to coordinate the implementation 

instances of SAP S/4HANA and Microsoft Azure in parallel. When we look back at the 

research questions at the beginning of this thesis project, we have answered the way of 

coupling cloud computing to business processes irrefutably and support logistics issues, and 

by the way, the cloud computing features that can boost the last mile delivery execution. To 

sum up, during this section, we have detailed the results of our research with their utility, so 

we could say their applicability altogether is the optimization of business processes for an 

organization that deals with massive product deliveries. 

 

5.2 Future Research and Development 

 

The prime input of this thesis is that our cloud solution provides a high grade of flexibility 

when adapting to business requirements. Along the different sections of this work, we have 

had the possibility of developing our research under different perspectives and fields like 

ITSM (Information Technology Service Management), PM (Project Management), BPM 

(Business Process Management), LM (Logistics Management), and SCM (Supply Chain 

Management). Of course, our primary approach was concentrated on IT and the spectrum 

that it embraces, like infrastructure, security, data, and development. The other fields were 

either an obligatory part of the overall business requirements or a consequence of our 

research when seeking tools to accomplish specific duties. Once we determined the results 

and applicability of our work, several research challenges arose. Undoubtedly, such results 

allow us to extend our research and propose other business performance improvements 

through cloud solutions to not fall into a stationary state, letting us take advantage of our 

results to expand to other similar or more complex studies. Indeed, organizations that want 
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to keep competitive in the market demand constant innovations and improvements from their 

IT departments and partnership with technology brands. Our case study company is not the 

exception, and for this reason, we have anticipated additional requirements that could 

emerge in the nearest future. Considering the scope of our thesis project was improving 

business performance for product deliveries with cloud technology systems, our research 

revealed other business and technology enhancements when we showed our research 

findings. Therefore, from the implications of our study, further research could be developed, 

such as: 1) Cloud applications to optimize warehouses management for logistics processes. 

2) ML strategies to enable BI in logistics. 3) Cloud ERP evaluation to support logistics 

processes. 

 

For our research, the core of the delivery process was the warehouse because it is where the 

company coordinates the shipping of products to the final customers. The Logistics & 

Distribution department must maintain good warehouse management to avoid issues or 

complications during the delivery process. A cloud ERP like SAP S/4HANA comes with a 

warehouse management module, where users perform most of the reception, storage, and 

shipping tasks. However, if the company needs to run more sophisticated and specialized 

warehouse functions, SAP has the SAP Extended Warehouse Management (EWM) system 

as part of its suite. In general terms, full implementation of this system will depend on the 

size of the company, the warehouse processes complexity, and the transactional load. Hence, 

a further study could be on how the different warehouse functions should be configured and 

supported by the cloud platform to enable the logistics area's agile and swift performance 

and its interaction with the rest of the company. 

 

Even though ML functions come integrated into the SAP HANA database to support SAP 

S/4HANA pre-configured processes, the reality of each organization differs from others. 

Training and scoring data from ML modules in SAP HANA could deserve some 

customization and fine-tuning to bring accurate results for the company in the short term. 

Additionally, ML algorithms use customer-specific history and exceptions to predict future 

outcomes, and these outcomes can be used to automate business user decisions [Bharti, 

2022]. Therefore, how we will feed the system with reliable data to obtain the expected 
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results that such algorithms offer could demand arrangements inside the company and new 

processes definition. The more precise data that we feed the system, the better feedback that 

the company will obtain to improve the supply chain and achieve permanent punctuality for 

product deliveries. Through ML algorithms application, the company will be able to 

automatize related logistics processes thanks to the BI routines that SAP ML / Predictive 

Analytics will empower. 

 

The cloud technologies that we based on this thesis project depended on explicit 

requirements that the company specified at the very beginning of our work due to a 

technology inversion that the company made for its global infrastructure some years ago as 

part of its strategic plan. As discussed in the different sections of our work, such cloud 

technologies are Microsoft Azure and SAP S/4HANA. Nevertheless, it would be interesting 

to analyze what results we might have obtained if we had based our work on other cloud 

technologies. Nowadays, the major cloud infrastructure providers apart from Microsoft 

Azure are Amazon Web Services (AWS) and Google Cloud Platform (GCP). Indeed, these 

three providers have proved their reliability when supporting heavy load industrial 

requirements and critical mission systems through high availability schemes, ensuring 

business continuity in all technology fields that impact a corporation. 

 

Similarly, when we hunt for other significant cloud ERP alternatives apart from SAP 

S/4HANA, we meet Oracle Fusion Cloud ERP and Microsoft Dynamics 365. According to 

Kimberling, 2022, SAP S/4HANA competitors from Oracle Fusion Cloud ERP and 

Microsoft Dynamics 365 have much capability and scalability that the organizations need 

but with less hassle. So, for an unbiased evaluation and depending on the last-mile delivery 

factors found in our study, new research could analyze and benchmark how these cloud 

technologies support punctuality and accuracy requirements for the products delivery 

process, supply chain, and universal logistics. Rather than exclusively concentrate the 

attention of a study on bringing fashionable technology products, it is always advisable to 

complement this kind of research with statistical data and a cost-benefit analysis if we 

propose implementing an alternative cloud solution. 
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6. Conclusions 

 

This case study applied to a wholesaler company made it possible to analyze the logistics 

and supply chain operation rigorously to determine the causes that may delay the delivery 

process and their impact on sales. Indeed, functional factors (e.g., warehouse procedures) in 

the Logistics & Distribution area affect the sales operation. Therefore, the company 

understood that it must build smart solutions and applications that support its decisions based 

on solid business evidence in today's data-driven economy. The organization chose SAP to 

support the logistics functions in its technology options search. This business platform, 

however, needs a robust infrastructure. Hence, Azure adjusted as a perfect complement. 

Then, our solution design and development were split into two approaches: the technology 

layer with Azure, and the business and application layers with SAP. 

 

Our company’s customers increasingly want and expect faster and more frequent deliveries 

nationwide. Rather than considering this demand as a problem, the company decided to treat 

it as a significant improvement challenge. Nevertheless, meeting that rising demand without 

an integral strategy (i.e., business and technology approaches at the same time) will not pay 

out in terms of financial margin. The idea is that the company meets product delivery 

requirements by combining technology and business procedures in one solution. In this way, 

the company might seize the top-line opportunity while managing margin risk. So, we 

demonstrated that SAP and Azure, as intelligent technologies, can handle the suitable 

operating model for product deliveries, bringing innovative methods for the workforce and 

the procedures to solve the final consumers’ primary demand: fair prices with punctuality. 

Therefore, by implementing our proposal, the company will increase its profitability when 

running the last-mile delivery process with all the logistics functions in place. 

 

In terms of effectiveness, performing well in the last-mile delivery will mean going the extra 

mile. So, the punctuality fact along the last-mile delivery process will always remain the first 

condition to solve for our proposed artifact. Nowadays, the wholesaler is trying to ratify its 

compromise of being a client-oriented company, and improving the product deliveries 

process will positively impact its whole supply chain. With the suggested SAP and Azure 
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tools, the company will be able to run its business with a fresh eye, apply the proposed 

strategies to improve its delivery service, and lift its customers’ satisfaction ratio. Finally, 

for data analytics purposes and permanent feedback, the company, from now, can always 

look at the last-mile journey as the most crucial source of KPIs to hint at permanent service 

improvement. 
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