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Abstract 

The complexity of transport and logistics chains these days needs a fast and reliable information 

exchange system to ensure an efficient and cost optimized logistics solutions. To this end, standardizing 

and automating information flow of logistics chain is needed for a more transparent and optimized 

services. Intermodal logistics connections are becoming more commonplace and complex involving 

many business actors in the process, transnational scope, and multimodal logistics stages. The objective 

of this research is to design a generic web Information Architecture (IA) to promote information 

exchange among the various e-Logistics stakeholders. The research was carried out using design 

science research. TOGAF was also used as a designing framework to identify entities in the IA. Both 

primary and secondary sources were used for data collection. Key information sources were selected 

from logistics companies that are involved in the logistics supply chain on the basis of TOGAF under 

the umbrella of DSR methodology. The challenges and practices identified during the research were 

mainly the absence of standardized and interoperating information exchanging platforms, which in turn 

forces companies to operate disjointedly, the lack of standardized and reliant information exchanging 

process, planning and implementation was confirmed by the interviews and other documentations i.e. 

literature reviews and companies’ business forms and registers. This has become an impediment on the 

quality of data, security issues at different levels. This necessitates the design of a generic Information 

Architecture, which is web based platform to exchange data among the involved logistics actors. 

Therefore, this research attempts to undertake the design of generic Web Information Architecture. The 

architecture has covered all the information required regarding the Logistics Supply chain such as 

transportation warehousing management and operations processes. The proposed prototype was 

demonstrated to the logistics firms and evaluated by experts from five logistics firms out of the ten the 

study was conducted. The evaluation outcome revealed that 94.1% of the specialists have confidence in 

the proposed IA which they deem to be appropriate, to improve information exchanging practice in the 

logistics chain. However, one major challenge the experts raised is the issue, how the standardized IA 

can materialize to simplify information exchange of the industry, which in turn necessitates attention of 

all stakeholders to step forward.  

Key words: information flow, information architecture, Generic Web Information Architecture, 

Logistics Supply Chain



1 
 

CHAPTER ONE 

Introduction 

1.1 Overview 

The world today is globalized, fast changing and shifting, people that accommodated it are facing a 

meandering way of doing business in their everyday life, and mankind is always striving to change 

this conditions to a more structured and organized mode of existence. Since Ethiopia is one of the 

underdeveloped countries in the world in which majority of its population is living in the rural parts 

of the country and employed in an uncreative agricultural undertakings subjected to the 

aforementioned detrimental conditions. In light of these harsh realities the need to improve production 

mechanisms, improve way of conducting businesses and utilizing resources in a manner that will 

enable the country and its people to make the most out of the resources at hand is an issue that requires 

everyone’s attention and effort. Electronic Commerce is one of the innovative mechanism innovated 

to overcome these aforementioned adversaries at the same time to conduct business easily within 

limited boundary and globally. The estimated value for e-Commerce sales in the year of 2017 was 

1.843 trillion Euros [1]. e-Commerce initiatives are largely expected to benefit it’s agrarian and 

production sectors that bank significantly on logistics, this has led to the increment of the global 

logistics market, that is not only large, but it is also very scalable with growth rates reaching up to 

10% in mature markets such as Germany and United States; and more than 100% in developing 

markets [2]. Simultaneously, failed or late deliveries become a very frequent problem due to logistics 

companies not being able to follow the growth of e-commerce. Nowadays, it is expected that 1 out of 

every 20 online orders is not delivered on the first attempt [3].  

The above challenge is also an opportunity for a new set of competitors, the so-called on-demand 

urban delivery providers [4]. These start-ups have entered the business to customer (B2C) delivery 

market and provided the economy with such logistics model that has attracted almost 5 billion USD 

in venture capital since 2014 in western markets alone [4]. According to Vanelslander and his 

colleagues; the delivery is the least efficient process between all the transportation phases of parcel 

delivery, amounting up to 50% of the total supply chain costs in specific cases [5], taunting huge 

financial losses for retailers and logistic partners, as well as brand image damage and customer 

dissatisfaction [5]. Nevertheless, the concerns go far beyond the economic issue for the business. Thus, 
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fulfilling distribution and delivery requirements and capabilities are essential for any online business 

that sells physical goods.  

As companies enter into e-Commerce, better coordinating techniques are required to streamline 

logistics activities for transactions taking place on the internet. Collaborative technologies for 

supporting e-Commerce logistics would greatly enhance the future logistics.  As Gurung suggested, 

Multi-agent systems (MAS) provide an interesting avenue of research that is applicable for supporting 

logistics technologies on the internet [6], that advocate for Intelligent interoperable software tools to 

be used for e-logistics, which also motivated this research to design an interoperable Information 

Architecture through re-appropriation of existing information systems in a manner that will simplify 

the information sharing process of the Ethiopian e-Commerce logistics. 

Information Architecture (IA) is a discipline that focuses on, the structural design of shared 

information environments, the synthesis of organization, labeling, search, and navigation, systems 

within digital, physical, and cross-channel ecosystems, the art and science of shaping information 

products and experiences to support usability, findability, and understanding and an emerging 

discipline and community of practice focused on bringing principles of design and architecture to the 

digital landscape [7]. The purpose of IA is to help people to understand their surroundings and find 

what they’re looking for – in the real world as well as online. Practicing information architecture 

involves facilitating the people and organizations we work with to consider their structures and 

language thoughtfully [8]. 

As a result of what is discussed above, the logistics industry in Ethiopia needs to modernize its 

information sharing methods more than ever, to manage the information assets properly and make the 

information exchange process smooth so as to cope with the current changes in the world. Recognizing 

this void, this research incorporates the concept of Generic Web Based Information Architecture in 

the context of e-Commerce Logistics or e-Logistics where it can be used towards development of 

integrated information exchange and repository platform.  

1.2 Statement of Problem 

Initiatives of electronically enabled services in Ethiopia are gradually permeating as the development 

of ICT is fast growing than ever in country and many innovative ways of accomplishing businesses 

are being introduced both by the government and the private sector. In terms of Skills sub-index also, 
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Ethiopia sits at the bottom of skill sub index indicator, which lags behind even by African standard. 

Ethiopia sits at the bottom with global rank of 131 out of 139 countries. In terms of Infrastructure, 

Africa has the least developed infrastructure compared to the other continents which left behind in the 

ICT race. Development of the Internet market in Africa is still at infant stage [9]. Ethiopia has small 

number of Internet users and very small Penetration even by African standard Ethiopia ranked 21th in 

Africa and 119th in the world [9]. Quality of telecom services which comprises requirements on all 

aspects of a connection, such as service response time, loss, signal-to-noise ratio, cross-talk, echo, 

interrupts, frequency response, loudness levels, and so on is also at a low quality. The low quality of 

services has been a common problem, is a result of the overall bad performance of the 

telecommunications regulatory environment.  

As mentioned earlier E-Commerce initiatives are largely expected to benefit it’s agrarian and 

production sectors that bank significantly on logistics. Hence logistics Service Providers have a 

significant role in today’s supply chains in all industry sectors, by managing the internal and external 

flows of goods for Retailers, Hospitals, Pharmacies, Armed Forces, Manufacturers, Material suppliers 

and many more stakeholders [10]. In many of these relationships, trading partners are faced with 

different business scenarios and data interchanges, especially when they move into more advanced 

interactions with Logistics Service Providers [10]. Thus, there is a need for common understanding of 

business processes, common communication and identification solutions, to overcome barriers of 

interoperability [10]. 

Information management and efficient means of information exchange is a seminal aspect 

interoperability to the logistics business as well. Information exchanging is a key element for 

organizations seeking be competitive [11]. Though limited information exchanging across an 

organization is most likely to result in information gaps, the understanding and practice of information 

exchanging is becoming increasingly essential for organizations to stay competitive and boost 

profitability [12]. According to Ziaee and his colleague, exchanging and integrating large amounts of 

data with different forms, from different organisations with different geographical locations and 

different technological platforms also poses numerous challenges regarding other technical factors 

such as data quality, security, accuracy, consistency, and completeness [13]. 

Logistics practices of Ethiopia is mainly focused on the transportation and customer service practices 

using general attributes of infrastructure, performance, information system, human resources, business 

and political environments. IT is also characterized by poor logistics practices and lack of coordination 
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of goods transport, low level of development of logistics infrastructure and inadequate fleets of freight 

vehicles in number and aged, damage and quality deterioration of goods while handling, transporting 

and storage [14].  

On the other hand, the literature suggests, for a developing country introducing yet another, large 

information system for may not be viable in terms of time and financing [15]. In low-resource settings 

with a limited availability of software developers, designing a custom solution is often unreasonable 

[15]. Another option is buying a finished, proprietary software package. Yet, these products often 

involve running licensing- and support costs, and may lead to a lock-in down the line, where the client 

becomes dependent on the product [15]. As a result, Nelson et. al. observed that in developing 

countries, it is not uncommon for existing software to expand to other use-cases and even other 

domains [16]. By re-appropriating an existing system from another domain, it can be built upon what 

is already present, such as organizational routines, people and current activities. Yet, this re-

appropriation process requires a high level of flexibility of the existing software, may require experts 

in the other domain and requires the new implementation to free itself from any assumptions from the 

original domain. 

Therefore, this research aims to design a generic web platform Information Architecture(IA) by 

benchmarking existing IA or IS that are already in use in other sectors, via identifying the logistics 

supply chain information related elements required for e-Logistics and developing content for 

information exchanging services for e-Commerce Logistics industry.  

1.3 Research Questions 

Based on the above problem elicitation, the research has approached the study problem by framing the 

following critical research questions: 

1. What are the main interoperability capability and information exchanging practices in e-commerce 

Logistics Sector? 

2. What logistic supply chain information contents that are required in e-logistics’ information 

architecture according to business entities and internal work unit’s requirement?  

3. How a generic Information Architecture can be designed for a Logistic chain in supporting e-

Commerce? 
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1.4 Objective of the Study  

1.4.1 General Objective 

The main objective of this research is to design a generic web information architecture for e-commerce 

logistics to promote interoperability and information exchanging among logistics supply chain actors 

and with e-Commerce platform providers, suppliers and customers. 

1.4.2 Specific Objectives  

To achieve the general objective of the study has the following specific objectives are formulated 

• To identify the interoperability capability and information exchanging practices of e-

Commerce and e-logistics. 

• To define the information structure of the Logistic supply chain focusing on the core Logistics 

services. 

• To design a generic web based information architecture for e-Commerce Logistics. 

• To evaluate user acceptance level of the designed information architecture. 

1.5 Significance of the Study 

Over the past two decades, along with the increasing presence of information technology (IT), there 

has been increasing interest on studying the value of demand related information in various supply 

chains. A significant body of theoretical knowledge has been built in this area [17]. Analyzing results 

from supply chain members with higher levels of employee involvement and logistics integration were 

more likely to realize the potential benefit of VMI (Vendor Managed Information), moreover, it is also 

found that VMI seems to have benefited small organizations more than large ones [17]. 

The significance of this research is, first to prototype a generic e-logistic IA to initiate stakeholders, 

and others who have the interest, to undertake a more comprehensive investigation of the problem and 

improve the current e-commerce logistics practice. Besides, as the output of this research is expected 

to augment a shared body of knowledge, or as it fills the information gap pertaining to the problem of 

information exchange as a result of implementing the IA.  In General, the result of this research is 

thought to have significance for the seamless implementation and proper use of IA and to increase the 

understanding of stakeholders in the logistics industry. 
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1.6 Scope and Limitation of the Study 

Because Logistics has wide variety of activities such as transportation, packaging, distribution, 

promotion, inventory and warehousing to mention a few, this study focuses on the IA pertinent to the 

collaboration of e-Commerce with e-Logistics. For this reason, the research concentrates only with the 

areas that are essential to the problem and objectives of the research. 

This research focuses on the design of generic web Information Architecture to improve the 

information exchanging practice among and within e-logistics actors. The research discusses on how 

to design and prototype suitable Logistic IA which is limited to the warehouse information assets 

management, transport information assets management, and their relationship to the business 

processes and business objectives. This research attempts to single out the required information, flows 

of information, and data interrelations of the business units and represent the data to build a web based 

IA. The end product of the study is a generic web information architecture. However, the research did 

not include remaining components of e-commerce such as payment and other services that are essential 

to e-commerce. 

While undertaking this study, the researcher had encountered some limitations to mention some; 

absence of well-organized and documented data with regard to Ethiopia as well, an inter-

organizational alignment frameworks scholarly works since the research theme is relatively new. 

Shortage of reference materials about e-Commerce Logistics practice in Ethiopia enforced the research 

to depend largely on foreign countries experiences. Moreover, inconsistency of data kept by different 

organizations is another limitation that affects the research. 

1.7 Thesis Structure 

The thesis report is organized in seven chapters. The first chapter present statement of problem, 

objective and relevance of the thesis is presented. The different subjects that are treated in the thesis 

are introduced and justified after which the purpose along with its limitations and delimitations is 

stated and problematized. 

The second chapter compiles conceptual and empirical literature review. The chapter presents review 

of related works and what kind of theoretical framework and practical approach the research used, and 

also methodological approach that has been used is discussed in this chapter. 
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The third chapter provides methodology and research design followed by the study. Here following 

design science and research, here following design science research methods tools used at each step 

of the design science process model are also shown in this chapter. 

Chapter four presents problem identification and defining objective of the solution artifact. 

Chapter five presents the development of the artifact, this section of the research provides the 

development processes of proposed framework for e-Logistics.  

The sixth chapter presents implementation demonstration and evaluation continuing from the previous 

section this chapter discusses the IA Logical and physical parts of the IA. 

The seventh chapter provides conclusion and recommendation of the research. The research major 

findings are discussed in accordance with the researches’ objective and research questions. 

Finally, the thesis presents all the reference materials that are cited and included in each section of the 

research work. 
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CHAPTER TWO 

Literature Review 

2.1 Overview 

This Chapter summarizes contributions of different study reports, articles, journals, books and any 

other relevant materials on Defining Information Architecture, on the major principles, theories, 

models and frameworks of IA design and re-appropriation as well as on the major principles behind 

the integration of e-Commerce & logistics and finally the chapter is concluded summarizing with 

related works.  

This literature review is carried out to create up-to-date literature overview as input for the design of 

the IA artefacts. This literature will contain knowledge from the several different fields such as 

information management, enterprise architecture management, e-Commerce, the concept of 

generification design. The review protocol ensures the traceability and reuse of the gathered data for 

further research. 

2.2 Information Architecture 

2.2.1 What Is Information Architecture 

IA is a construct that has been defined by several scholars in many dimension to mention some of 

them Resmini and colleagues defined it as a professional practice and field of studies focused on 

solving the basic problems of accessing, and using, the vast amounts of information available today 

[18].  Other definition of IA can be seen as how people communicate, how they express their points 

of view, how they organize folders in their own computers [19]. Another example is signs in a shop 

to direct customers to their desired products as quickly as possible. Information architecture aims to 

assist users with understandability, findability and usability.  

During 1980s, even though the field got quiet, many useful products were created such as blueprints, 

requirements, information categories. Information architecture is not only applied for physical objects 

but also for digital products. In 1991, the World Wide Web became popular and started to steer the 

practice of Information Architecture into the digital side. In 1998, Louis Rosenfeld and Peter Morville, 

the two librarians, released a book called “Information Architecture for the web and beyond”, the term 

information architecture became more popular than ever [18]. 
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Although IA has been directly connected with the design of web sites both large and small, and when 

wireframes, labels, and taxonomies previously, nowadays it has primarily become beyond that to a 

production activity, a craft, and it relies on an inductive process and a set, or many sets, of guidelines, 

best practices, and personal and professional expertise. In other words, information architecture is 

arguably not a science but, very much like say industrial design, an applied art with the focus clearly 

on the managing of information for improved enterprise-wide consumption and use [18]. 

2.2.2 Core Information Architecture Components 

It can be difficult to know exactly what components make up an information architecture. People 

interact directly with some, while (as we just saw) others are so behind the scenes that users are 

unaware of their existence [7], according to Rosenfeld some of the components are: 

Organization Systems 

Organization can be a person or a group of people that has its own functions with responsibilities, 

authorities, and relationships to achieve its objectives [20]. Organization system has the action of 

arranging something in a way that is easily understood, in this case, information. Organizing 

information would help users understand the background of the website and find answers for questions 

that users are looking for when using the website [7]. Moreover, organization system will control the 

amount of information on an individual page or section, and maintain the relevance of information. 

Organization systems are comprised of organization schemes and organization structures.  

Organizing is based on an individual’s way of organizing and comprehending information and this is 

why it is difficult to create a perfect organization system. Since information is made of languages and 

languages are undoubtedly ambiguous, one word could have various meanings. Thus, in different 

contexts, the word itself could be comprehended differently depending on how people receive it. In 

either digital or physical environment, the nature of information is highly heterogeneous, so it is hard 

to come up with one general scheme to organize the whole system. As mentioned earlier, the 

organization system is divided into two parts, which are organization schemes and organization 

structures [7]. Organization schemes define the common characteristics of items as well as how to 

logically group those items [7].  

Due to the complexity of information, organization schemes are broken down into Exact Organization 

Schemes and Ambiguous Organization Schemes. Exact organization schemes are used when the set 
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of items is well defined and has similarities [7]. Ambiguous organization schemes are used to divide 

information into categories due to its definition, although this scheme is rather difficult to design and 

maintain, compared to exact organization schemes, it is more useful and important [7]. When it comes 

to searching for information, users may not know the exact location of information they need. There 

are some prominent schemes for ambiguous organization schemes: topical organization schemes, task-

oriented schemes, audience-specific schemes, metaphor-driven schemes, hybrid schemes [7]. Within 

organization systems, organization structure also plays an important role [7]. Similar to any other part 

of information architecture, organization structure is invisible. Organization structure is a structure 

where users can navigate within [7]. The most popular organization structure is a hierarchical structure. 

To design a hierarchical structure, breadth and depth should be taken into account carefully to balance 

the hierarchy. If the hierarchy is narrow and too deep, it will cause frustration for users because they 

need to go through many levels of information to find the wanted information. In another hand, if the 

hierarchy has too many options in one level and not so many levels, the content will be limited in each 

section and users will find the site confusing [7]. 

Labelling Systems 

It appears to go out of notice that everything has labels. Brands are labels, products or service grades 

are labels, sometimes people receive labels. Labeling is a form of presenting information in a concise 

way and helps users distinguish the information and select the right one. Usually, when users come to 

a website, they already have an existing mental model of where to find information. Labeling is an 

element to enhance users experience. A good label is relatively easy to recognize and helps users 

browse through the page without being confused.  

Therefore, the best labels are ones the users are already familiar with or have interacted with before. 

A common set of labels may not make the best impression but a guarantee for user experience. 

Designers may try to make the website unique by creating a unique set of labels, but this may backfire. 

It is either a unique and interesting website or a confusing and irritating website since customers do 

not have enough patience to get familiar with the website labels. A new set of labels could drive users 

away from the website. Labels are divided into two main categories: textual labels and iconic labels 

[7]. Textual labels have been used long before the digital environment was even thought of. Users may 

interact with textual labels under the form of contextual links, heading or within navigation systems 

[7]. Iconic labels have recently been adopted due to the popularity of smaller screen devices [7]. This 

could help save space on the screen but still maintain the meaning of the label.  
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Navigation Systems 

When travelling to a new place, a map would be an essential object to discover the place. Without a 

map, travelers tend to be lost and end up being frustrated. This is also the case in digital environments 

and websites and why a Navigation system is needed. Even though navigation bar is only a subset of 

navigation systems, it is what users use the most to navigate within the website and systems. 

Navigation systems are composed of two groups [7]. The first group contains global navigation 

systems, local navigation systems and conceptual navigation systems. The second group contains the 

supplemental navigation systems.  Global navigation systems are the systems that users will notice the 

most. These systems are commonly seen as the navigation bars. Although this type of systems should 

be consistent in any pages within the website, there could be some adjustments for some special cases 

[7]. Their function is to guide users through the website and their main mission is to help users switch 

back to any main pages no matter where they are in the website. Moving on to local navigation 

systems, their function is to give related information on the current page [7]. The related information 

may be displayed as a menu that provide sub systems. These systems will help users access to the 

site’s supporting information. If done right, local navigation system will be an element to enhance user 

experience. Like local navigation systems, contextual navigation systems give supporting information 

for the site/ system [7]. The difference is the information in this case is not prominent enough to be 

shown in local navigation systems. The second group of navigation systems is supplemental 

navigation systems. Supplement navigation systems are composed of sitemaps, indexes and guides 

[7]. These systems are usually adopted by a large information environment and help users explore the 

site and locate information fast. 

Search Systems 

Commonly, when coming to a website web-systems, users tend to expect that there should be a search 

box that helps them look up information. This search box represents the search systems. Search 

systems are considered to be a part of navigation systems since search box is usually displayed within 

the navigation bar. When it comes to search systems, most users acknowledge on the surface of the 

search systems – the search box. However, there is a strong technical side buried underneath it. In this 

section, the discussion will be about the information architecture side of the search systems. 

Not all websites/systems need search systems, so the determination of whether to implement the search 

function should be put first [7]. There is no defined rule of thumb if the websites need search systems. 

It depends on the website itself, if it is a large website or a small one, if the targeted users prefer to 
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browse more or search more. Even though there are many reasons to build search systems, it must not 

be used to excuse a poorly-designed navigation systems. Search sub-systems would be a good idea in 

a large informative environment. When a user searches for something, there are several different 

processes happening that the user may be unaware of. The basic flow of the search is as follows. The 

users’ question will be a user query, search box is the search interface, then it gets sent to the technical 

side where the search engine with its technology such as “indexing, spidering” [7],  will go through 

the content of the current information environment. After retrieving information, the system will 

display. 

So far, we’ve focused on concepts and components of IA. Now we’re going to shift the gears and 

explore the process and methods for creating IA in an integration with enterprise architecture. The 

following subsection provide the process, techniques and methods required to construct IA from the 

broader perspective of an enterprise wide and service oriented architecture. 

2.3 Enterprise Architecture 

2.3.1 Architecture Definition 

Architecture has many definitions, including those specifically for enterprise- or software architecture. 

For this research, a broader definition of architecture shall be delivered. This definition may not solely 

emphasis on enterprise or systems architecture, but confront architecture holistically. According to 

ISO/IEC/IEEE FDIS 42010:2011: Architecture refers to the fundamental elements of a system and 

how they relate to comprise a perspective of a system in its context [21]. The main goal is managing 

the system’s growing complexity and allows for support in the maintenance thereof [22]. In short, this 

definition can be interpreted as a holistic perspective of a system in its context. Some specific 

definitions exist regarding enterprise- or software architecture, e.g.: a set of design artefacts, or 

descriptive representations that are relevant for describing an object that can be produced to 

requirements as well as maintained over the period of its useful life by Zachman (1987) or the software 

architecture of a system is the set of structures needed to reason about the system, which comprise 

software elements, relations among them, and properties of both.  

As one need an architecture for designing a building, architecture is needed to create and develop an 

enterprise system. Similarly, an overview of an organization, its business processes, their technical 

infrastructure, the people, the information streams, application landscape and their interdependencies 
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need to be defined. With regards to software, interrelated software elements and functions have to be 

defined [23]. 

Architecture Development Process 

Architecture is should always be perceived as a work in in progress not as a finished product. 

Architecture is a process, an important player in the architecture process is the stakeholder [24]. A 

stakeholder is, according to the ISO/IEC/IEEE standard (2011), a role that has some stake in concerns 

to a system [21]. This creates the need for a holistic perspective of a system that needs to be presented 

toward roles with various backgrounds. 

2.4 Architecture Frameworks 

We have previously established that the key goal of architecture is to manage the growing complexities 

of systems. Architecture Frameworks provide architects with guidance on how to develop 

architectures [24]. Considering the process of architecture design is complex and intricate, frameworks 

offer an overview of elements that an architecture should contain and instructions on how to create 

these elements. For simplicity, a brief analysis of the architecture frameworks is presented and 

summarized at the end of this section in Table 2.1 rationale in selection of Architecture Frameworks. 

This subsection targets to identify what industry standard frameworks and approaches exist to support 

design at the same time as also checking drawbacks of design rational support in the frameworks. 4 

frameworks have been selected, discussed and examined. The selection criteria of these frameworks 

are frequency of usage, reference count and industry popularity. The selection process is in accordance 

with referenced books and research papers. 

Zachman Framework (ZF)  

The Zachman Framework is an Enterprise Architecture framework which serves as a fundamental 

structure for viewing an enterprise system from a number of different perspectives [25]. Its key goal 

is to provide a two-dimensional schema that guides the organization of an enterprise system. The 

framework offers a comprehensive list on which elements to address when defining an enterprise 

system.  An artefact designed using Zachman should address a key element in the system on a 

particular issue (how, what, who).  

The why in the Zachman framework represents the motivation or reasoning for a specific element of 

the architecture. For example, a planner would want business goals or a strategy in order to define the 
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motivation and reasoning behind designing a system. The Zachman Framework does not inherently 

provide instructions on what, why and how to do so. 

The Open Group Architecture Framework (TOGAF) 

The Open Group Architecture Framework (TOGAF) is a high-level framework and method that 

provides an approach to the development and management of an architecture [24]. Its key goal is to 

provide a method by which enterprise architects can produce and maintain a system architecture. 

TOGAF consists of four main components: 

• The Architecture Capability Framework: the capability framework addresses the required 

capabilities (processes, skills, roles etc.) in order to implement and maintain a system architecture. 

• The Architecture Development Method (ADM): ADM provides a concrete, iterative method and 

approach on how to develop the system architecture. ADM is considered to be the core of TOGAF. 

• The Architecture Content Framework: the content framework consists of four interrelated 

specialization domains. These are the business-, application-, data- and technical architecture. 

These domains together form the overall enterprise architecture composition. 

• The Enterprise Continuum: the enterprise continuum consists of the architecture- and solution 

continuum and provides a way of classifying system architectures and illustrate how architecture 

are developed through various reference models. 

The Architecture Development Method (ADM) is the most well-known element of TOGAF and 

provides architects with a stepwise approach how to develop an architecture. See Figure 2.1 TOGAF 

ADM version 9.1 [26]. 
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Figure 2.1: TOGAF ADM Version 9.1 (The Open Group, 2011) 

TOGAF provides the architect with comprehensive process from start to finish. However, TOGAF 

does not provide guidance on deciding how broad the scope should be or how specific the level of 

detail should be [24]. TOGAF is intended as a generic method, to be used in as many situations as 

possible. According to the architecture principles book published by The Open Group, the 

documentation of design rationale is recommended. However, TOGAF itself does not provide clear 

instructions on how to do so. 

IEEE Std 1471 Conceptual Framework 

The IEEE standard 1471 is an IEEE best practice for the architectural description of system 

architectures [27].  It focuses mostly on software intensive systems, and provides a theoretical base 

for the definition, analysis and description of system architectures [24]. Its main goal is to provide a 

standard in terms of concepts, definitions and their relationships [27]. The 1471 model does explicitly 
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mention a rationale is to be provided when defining the architectural description, however it does not 

provide a means or offer guidance on how to go about doing so. 

Department of Defense Architecture Framework (DoDAF) 

The Department of Defense Architecture Framework (DoDAF) is another example of an architecture 

framework developed for and by the US federal government [28]. The framework provides guidance 

on how to address various stakeholder concerns through multiple viewpoints. Its main goal is to 

combat the complexity of large enterprise systems by creating a partitioned overview of the whole 

system from various stakeholder perspectives. The different viewpoints offer detailed specifics in 

order to address concerns from multiple different domains. The DoDAF framework is designed to 

form a holistic system view for large and intricate systems, with an emphasis on its context and how 

the different perspectives relate. The accompanying documentation provided by the DoD does mention 

the writing of an Architectural Description (AD) which should include design rationale. However, 

instructions on how to do so are not present. 

Architecture Framework Selection 

For simplicity, the analysis of the architecture frameworks analyzed are summarized in Table 2.1. This 

table features each architecture framework and marks them with regards to what extent it supports 

design reasoning. The rows represent the individual architecture frameworks whilst the columns 

represent the extent to which design reasoning or -rationale is supported. The requires facts are 

obtained by analyzing the accompanying specification and documentation of the frameworks. 

Architecture Framework 
Guidance / 

Description 
Dependency Design Reasoning  Community Support 

Zachman Partially Partially No Yes 

TOGAF Yes  No Yes Yes 

IEEE Partially Yes Yes Partially 

DoDAF Partially Yes Yes Partially 

Table 2.1 Reasoning/criteria for selecting the Framework 

Therefore, based on table 2.1 selection criteria TOGAF is the front runner architecture framework that 

supports designing, evaluate, and build the right architecture for a particular business or domains with 
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more guidance description less dependency with a more refined design reasoning and higher support, 

which in turn makes it ideal framework to for us to use it in this research.  

Because the objective and scope of this research is to design a generic IA for e-Commerce Logistics 

we will concentrate on the following three TOGAF ADM areas that helps us to design the right 

Architecture for the objectives: 

• Architecture vision 

• Business Architecture 

• Information Systems Architecture 

2.5 Electronic Commerce Enterprise Architecture 

The “Information Revolution” has been going on well before the creation of the Internet. It has inspired 

lofty rhetoric about how it will change the way we live and conduct business. It has also created several 

new concepts and terms. The purpose of this section is to define and clarify the basic terms and 

constructs used in this study. 

2.5.1 Electronic Commerce 

Network Technology, Electronic Commerce and its Evolution and Electronic Marketplaces 

Though the focus of this study is constructing IA for e-Commerce logistics industry in Ethiopia, it is 

helpful to define the technology that makes full implementation of e-Commerce possible. The network 

technology has been here for a relatively long period of time. The telephone and the fax have been 

around a long time, and their effects are well understood. More relevant to e-Commerce are the newer 

technologies that link computers together. There are two major types of computer networks that are 

used for e-Commerce; Electronic Data Interchange (EDI) and the Internet [29]. EDI systems are 

proprietary networks that enable firms to send data between remote establishments or to link with 

other firms and conduct business transactions. EDI predates the Internet. One advantage of an EDI is 

that it is private and the data transmitted through it is secure from the public. EDI systems tend to be 

more expensive than the costs of just connecting to the Internet [29]. While EDI networks are private, 

the Internet is an electronic network open to the general public. Any firm or individual with the right 

equipment may access it. The Internet can be used for transactions between firms as well as 

transactions between firms and individuals. Another network technology, “extranet”, is a hybrid of 
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EDI and the Internet. An extranet uses the Internet to transfer information, but encodes the information 

to maintain privacy. The rapid growth of the Internet has given rise to the concept of e-commerce. 

Popularly, e-Commerce is thought of as conducting business on the Internet [29]. For these reasons 

Electronic Commerce is the process of buying, selling, transferring, or exchanging products, services, 

and/or information through the use of internet and the World Wide Web (in short, the web) to enhance 

business activity [30].  

E-marketplace  

E-marketplace is an online business transaction platform for buyers and sellers [31]. It is an online 

market, usually B2B, in which all buyers and sellers exchange goods or services [30]. They stated 

main three functions for e-marketplaces: 

• Matching buyers and sellers. 

• Facilitating the exchange of information, goods, services, and payments associated with market 

transactions. 

• Providing an institutional infrastructure, such as legal and regulatory framework, that enables 

the efficient functioning of the market. 

We are witnessing an increase in the number and functionality of information systems that cross 

organizational boundaries, such as systems linking one or more firms to their customers and/or 

suppliers. The term Inter-organizational Information Systems (IOS), is first introduced by [32], is now 

widely used to characterize these systems. An electronic marketplace (or electronic market system) is 

an inter-organizational information system that allows the participating buyers and sellers to exchange 

information about prices and product offerings. The firm operating the system is referred to as the 

intermediary, which may be a market participant a buyer or a seller, an independent third party or a 

multi-firm consortium. 

Real-world electronic market systems typically offer valuable features beyond the posting of prices 

and product characteristics. For example, airline reservation systems allow ticketing and billing in 

addition to their market-related functionality. In this article the focus is primarily on the role of 

electronic marketplaces in bringing together a supplier and a customer; it is recognized, however, that 

once this relationship has been established, through an electronic market system or by any other means, 
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inter-organizational information systems can play an important role in supporting the resulting 

bilateral relationship [33]. 

2.5.2 E-Commerce Order Fulfillment Approaches 

Receiving The Order and Managing the Transaction 

A. Electronic Payment 

There was a belief a few years ago that online customers would be extremely reluctant to use credit 

cards when shopping on the web [30]. It was assumed that special forms of electronic or digital cash 

where necessary for B2C electronic commerce to survive and thrive. This turned out to be not true as, 

today the overwhelming majority of Internet purchases are made credit cards, not with digital cash. 

Payment cards: A payment card is a card that contains information that can be used for payment 

purposes. There are three types of payment cards, these are [30]: Credit cards, Charge cards Debit 

cards. Where A credit card provides the holder with credit to make purchases up to a limit fixed by 

the card issuer; while, charge card is supposed to be paid in full upon receipt of the monthly statement. 

Technically the holder of a charge card receives a loan for 30 to 45 days equal to the balance of their 

statement and with a debit card, the money for a purchased item comes directly out of the holder’s 

checking account (called a demand-deposit account). 

Direct payment: When using this type of payment, the retailer connects the customer directly to 

his/her Internet bank. This method requires that the customer has an Internet bank account. 

Offline payment methods 

There are two different offline payment methods in B2C e-commerce and they are all well known by 

customers which makes them easy to use. These are [30]. 

• Bill: The customer gets a bill when the goods are delivered. The buyer is charged extra for 

using this type of payment. 

• Cash on delivery: this is the most common payment method in Sweden when purchasing on 

the Internet. The customer does not provide any sensitive information and thus is very secure. 

From a company perspective there is a big risk as the seller cannot be sure that the customer 

will or can pay for the purchased items. 
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B. Security 

For transactions on the Internet the security aspect is very important. “B2C e-commerce has undergone 

rapid growth, particularly through the use of the Internet, business and consumer fears and concerns 

about the risks, both have inhibited its growth real and perceived, of doing business electronically”, 

[34]. To achieve better security for transactions, companies can use an authentication system. Such 

system identifies legitimate parties to a transaction, determines the actions they are allowed to perform, 

and limits their actions to only those that are necessary to initiate and complete the transaction the 

authentication can be done by distinguishing characteristics (passwords), something one has (tokens) 

or something one is (biometric systems), [30].  

C. Warehouse and Transport Management (Logistics Management) 

In-house or outsource 

Whether a company chooses to host its own fulfillment center or outsource its fulfillment services, an 

enterprise that adopts an e-business model will have to make changes in its distribution efforts, [35] 

.Fulfillment centers, distribution centers and warehouses should implement state-of-the-art systems 

that allow them to keep pace with the e-business model. The principle is to do it right, do not do it 

“bass-awkward.” The first action that must be done is to upgrade the database management systems 

and put in state-of-the-art tracking and bar-code systems. When those improvements are operating as 

needed, the nest task is to build Web-enabled systems.  If the e-business is still in the initial growth 

period with good prospects of huge growth spurt within the next 6 months, it is convenient to 

outsource. However, is the grow is expected to increase steadily over time and the in-house staff is 

still sufficiently managing the fulfillment process, then it is more convenient build a proper in-house 

fulfillment infrastructure that can scale as the order volume increases, [35]. 

For pure-plays, the correct move is to parting with an independent FSP (fulfillment service provider) 

to store product and provide fulfillment services. Click-and-mortars are courting fulfillment providers 

as well, [35]. A click-and-mortar’s back end legacy systems and warehouse systems are required to be 

prepared for the impact that a Web site will bring. Specialized systems, build out of a fulfillment center 

within existing warehouses (or new facility), are needed to provide the facilities, equipment and 

manpower necessary to service all these tasks. The majority of e-businesses, once the decision has 

been made to move online, speed to market becomes a serious issue. If the online order volume is low 
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and inventory requirements are not burdensome, then it is probably better to handle fulfillment in-

house until the volume justifies a more formal order-fulfillment procedure, [35]. 

Fulfillment houses, operating as 3PLs, were developed to use expertise in progress management 

tracking and warehousing for both manufacturers and retailers, [36]. Retailers are using fulfillment 

services to maintain a large inventory, reduce inventory costs, and drop-ship orders directly to 

customers [35]. 

Distribution options in e-commerce 

Very important business decision that organizations need to take in account is the determination and 

implementation of the processes necessary to deliver the ordered products to the customer quickly and 

cost effectively [37]. Companies can gain competitive advantages by making the right e-fulfillment 

decisions in e-Commerce, which is characterized by tailored direct orders. Handling the details of 

customer direct orders is the area in which battles for domination in the e-commerce market will be 

won or lost [37].  

Distribution options that companies can utilize include the following [37]. 

Distribute from an existing distribution center: Products are available at one or a small number of 

warehouse locations and assets. Some organizations may use this approach to ship to its online store 

customers as well as to fulfill its retail store replenishment orders. This can result in operational 

problems because the distribution center not only delivers to retail stores but also to a new set of 

customers with different requirements, [37]. 

Acquire a dedicated e-fulfillment center: This model offers several advantages. A separate facility 

focusing on e-commerce shipments can incorporate the best processes for this type of orders. These 

specialized processes can yield the delivery costs and times required for one-item shipments. This 

model requires significant up-front investment in the physical facilities and information technology 

required. Thus organizations must have in mind that there may be net losses in the nearest time 

schedule. Another disadvantage of a dedicated facility is that low or unpredictable sales may lead to 

high inventory carrying costs at the same time that the flexibility to meet variable demand is decreased 

because of the facility infrastructure, [37]. 
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Use a third-party e-fulfillment service provider: By using this model organization have to lease the 

skills and facilities needed for fulfillment. Fulfillment processes outsourcing can be thought of as 

virtual warehouses. This model can have advantages as it uses existing specialists in these processes, 

thus making use of existing information systems and proven technology. This method also better 

accommodates swings in demand while treating order fulfillment as a variable cost. One disadvantage 

of the approach is that few existing companies can accommodate a wide range of products. Also, 

multiple fulfillment centers may be required to reach a number of customers in a minimum amount of 

service time. Perhaps, most important, the approach requires ceding control of a core business process, 

[37]. 

Ship direct from the supplier to the customer: An alternative is to act as a sales intermediary and have 

products shipped directly from the manufacturer’s suppliers. The process requires combining the sale 

of products with the fulfillment processes through a distributor and results in negotiation power 

shifting away from the company to the supplier. This model is the least expensive for the consumer. 

For a company to be successful with this model value chain relationship must be equitable and the 

technology to synchronize deliveries from many points must be in place. Advantages include low 

inventory and facility costs, flexibility, and low shipping cost to the customer.  Disadvantages include 

integrating Web-front-end operations with procurement and order-fulfillment systems and ensuring 

service quality, [37]. 

Pick and ship from existing retail stores: For a company in the retail business with existing stores, 

another possible model is to pick and ship from the existing retail stores. This approach, sometimes 

termed clicks and bricks or clicks and mortar is used by many small retail boutiques. The company 

may have a street front retail store and have added online sales for growth potential. In these 

companies, an order is placed electronically via the Web, but the order is filled by people who pick 

stock from regular retail shelves for delivery to the customer. The main advantage comes from 

avoiding additional facilities and keeping lower inventories. However, this model, although 

appropriate low volume specialty sales, may be difficult in the high-volume world of large-scale 

retailers. Adding direct shipping capability at every location and ensuring picking capability and 

product availability may be cost prohibitive. Also, picking from existing stores may disrupt the normal 

operations of the retail store. Another difficulty is the required technology integration across many 

fulfillment points, [37]. 
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Ship to a local store or central pickup point: A manufacturer with no local stores could ship products 

to an affiliated for local delivery or to a designated customer pickup point. Advantages include keeping 

local dealers in business and providing the local store with partial revenue along with using traditional 

methods to ship to its local stores. Disadvantages of this method include extra shipping costs for small 

quantities, exchanging revenue with the local store, and assuming responsibility for product returns, 

[37].  

D. Customer Services 

E-responses to customer queries, order acknowledgement, delivery and payment information via e-

mails or automated responses are greatly appreciated by customers , [38]. The character of e-responses 

also helps strengthen the relationship between suppliers and customers, and makes up for the personal 

response that prevails in the traditional shopping arena. Singhs study showed that customer 

relationships can be strengthen through the use of e-mail order acknowledgement. E-mail responses 

were widely used by organizations to acknowledge receipt of orders, payment and delivery of 

information. “An e-response to say thank you, an apology for any delays, tailored e-mails from 

analysis of shopper profile to provide online shopping guidance and to announce the release of new 

products and specials supported online shoppers. Customer responses confirmed the value of e-

responses in the B2C e-space.” [38]. 

According to Singhs [38], secure payment systems, updated product delivery information and quick 

responses to customer queries are some of the services that are important to win online customers. 

Customers in e-Commerce highly appreciate e-tailers that provide services like personalized and 

accurate customer information with better tracking, delivery and payment details. [38], presents five 

E-service tools that are used to offer customer services online: 

• Personalized Web pages. Many companies are allowing customers to create their own Web 

pages. These pages can be used to record customer purchases and preferences. Also, 

customized information such as product details, add-on purchases and warranty information 

can be delivered on these Web pages. The information is easily disseminated when the 

customer logs on to the electronic commerce Web site. Not only can the customer pull 

information as needed, information analyzed to match customer interests is pushed to him/her. 

The customer databases record purchase queries, problems and requests. This information can 

be analyzed and utilized to improve customer service. Personalization is important for Internet 

marketing, and specially for managing customer relationship to increase customer loyalty. 
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Involving customers in the personalization process makes them feel more comfortable with, 

and more in control of, their Web site visits [38]. 

• FAQs. Frequently asked questions (FAQ) are the simplest and least expensive tools to deal 

with repetitive customer questions. FAQs are developed to provide answers to common 

questions about products, services or their applications. Self-service FAQ software and Web 

software assist companies in providing helpful answers to common customer questions. Online 

customers use this tool by themselves (on the Web), which makes delivery cost minimal, 

freeing up time for customer service representatives to handle questions that cannot be 

answered without human interaction. FAQs are e-services on Web sites presented via links 

[38]. 

• A chat room. Online text chatting provides real time communication between customers and 

suppliers. Those who are not able to get an answer online have the option to contact a service 

representative immediately if the company offers text chatting cited by [38]. Chat rooms also 

attract new customers, increase customer loyalty and enhance relationships. For example, a 

virtual vineyard’s chat room allows a customer to discuss issues with both company experts 

and wine lovers. This is an e-service that is widely used to support e-communities. E-mail 

addresses of loyal customers can be provided to prospective customers to enable them to seek 

the opinions of other users of the product on sale [38]. 

• E-mail and automated response. The most popular tool for customer service is e-mail. 

Inexpensive and fast, e-mail is used to disseminate information and fast, e-mail is used to 

disseminate information (e.g. catalogues), However, the greatest advantage of e-mail as a 

communication tool is providing quick and accurate information to all customer queries. E-

mails can include forms, reviews, referrals and new contacts sent to customers as attached files 

[38]. 

• Help desks and call centers. To find answers to electronic commerce queries customers can 

communicate by telephone, fax or e-mail. However, because this communication was done 

initially by phone these remote help desks are referred to as call centers. For electronic 

commerce new technology products are extending the functionality of the conventional call 

center to e-mail and to Web interaction, integrating these into one product [38]. 

E. Reverse Logistics Management 

Once an order has been picked and shipped, the e-fulfillment operation's job is far from over, [39]. E-

fulfillment operations must be ready to handle another post-delivery task-processing product returns. 
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In offline commerce, an unsatisfied customer has the ability to bring back the product to the place 

where he or she bought the item. But unhappy online shoppers send their merchandise back to 

distribution centers, forcing companies focused on pushing product out quickly to shift gears and take 

product back. Returns have proved to be one of the most troubling aspects of e-distribution. Some 

pure-plays have solved this problem by establishing a centralized return center, [39]. 

The approach that blends using the Internet with in-store (and sometimes mail order) systems for 

handling pick-ups and returns may be the best method at present for providing customer satisfaction. 

Strong measures can be taken to assure quality by inspection of shipments before they are released, 

[40]. This approach does promise lower probabilities of returns. Also, the quality of packing might be 

a vital factor in reducing damaged products that decrease customer loyalty, [40]. [30], claims that 

allowing for the return of unwanted merchandise and providing for product exchanges are necessary 

to maintain customers’ trust and loyalty. The Boson Consulting Group found that the “absence of good 

return mechanism” was the number two reason shoppers cited for refusing to buy on the Web 

frequently [30]. A good return policy is a must in e-Commerce, [36]. Managing returns is a major 

logistics problem for e-Commerce actors. Several options for handling returns exist and these are: 

• Return the item to the place where it was purchased. This is easy to do with a purchase from a 

brick-and-mortar store, but not a virtual one. To return a product to a virtual store a customer 

needs to get authorization, pack everything up, pay to ship it back, insure it, and wait up two 

billing cycles for a credit to show up on their statement. 

• Separate the logistics of returns from the logistics of delivery. In this option, returns are shipped 

to an independent returns unit and are handled separately.  

• Completely outsource returns. Several outsourcers provide logistics services for returns. The 

services deal not only with delivery and returns, but also with the entire logistics process. 

• Allow the customer to physically drop the returned item at a collection station. Offer customers 

locations (such as convenience store or at Mailboxes Etc.) where they can drop off returns.  

2.5.3 Traditional Versus E-Commerce Logistics 

e-Commerce logistics, also called e-logistics, is the logistics of e-Commerce systems. The major 

difference between e-Commerce logistics and traditional logistics is that the latter deals with 

movement of large amounts of materials to a few destinations (e.g. to retail stores), e-Commerce 

logistics on the other hand typically are small parcels sent to many customers’ homes [30]. However, 
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there are more characteristics separating traditional logistics and e-logistics, these are shown in Table 

2.3 below. 

Characteristic  Traditional Logistics  e-Commerce Logistics 

Type Bulk,  large volume Small, parcel 

Destinations Few, concentrated in one area  Large number, highly dispersed 

Demand type  Push  Pull  

Value of shipment Very large, usually more than 1,000 Very small, frequently less  than $100 

Nature of demand  Stable, consistent Seasonal (holiday season), fragmented 

Customers  Business partners (in B2B), usually 

regular (B2C), not many 

Usually unknown B2C, many 

Inventory order 

flow  

Usually unidirectional  Usually bidirectional 

Accountability  One link  Through the entire supply chain 

Transporter  Frequently the company, sometimes 

outsourced 

Usually outsourced, sometimes the company 

Warehouse  Common  Only very large shippers (e.g., amazon.com) 

or moving companies (UPS, FedEx) 

          Table 2.2 How e-logistics differs from traditional logistics (Turban et al., 2015) 

Tran also stated characteristics for separating e- logistics from traditional logistics as follows [41],  

• The customer base is broad. 

• Customer expects competitive price, quality products and fastest delivery. 

• Higher number of order transactions. 

• Order sizes tend to be small, one or just a few stock-keeping units (SKUs) per order. 

• High probability of significant fluctuation in customer demand. 

• Seasonality in customer demand. 

• The broad customer base combined with high probability of demand fluctuation makes 

seasonality factor in demand forecast more unpredictable. 

• The broad customer base makes it harder for e-retailers to ship product quickly. 

• Since most e-customers do not see and feel their products before purchasing, the probability 

that the customer will return a product becomes higher than the traditional purchasing process.  

• Higher numbers of small size vehicles and/or third party logistic(3PL) partners are required to 

support delivery of small order sizes to a demographically dispersed customer base.  

• E-retailers experience more peaks and valleys than traditional businesses. 
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2.5.4 Relation Between E-Commerce and Logistics Management 

Effect of e-marketplace and E-Commerce on Logistics management 

The effect of e-Commerce on Logistics is special and it may practically facilitate any inter-

organizational communications and reduce time intervals with further cooperation. E-Commerce is a 

chance for an organization which intends to develop its markets throughout the world. When a 

company specifies its products and services, it is possible to expect an increase in demands. This is 

the responsibility of supply chain management system to reply all increasing demands in an effective 

form [42]. Also, logistics management should be on-line enough to reply all special necessities of 

customers. This is possible through programming systems and/or virtual agencies. E-Commerce will 

extend further communications and network opportunities. 

2.6 Operational Definition 

This section consists of operational definitions on the major concepts and expressions regarding 

technological and technical aspects that are used in this research and adapted for designing the 

proposed IA, so as to give a brief overview and definitions in relation to the research context. 

2.6.1 Generic Information Systems 

The notion of Generic information systems is well documented in existing literature. Some software 

packages are designed in a way that accommodates a collection of requirements, rather than the 

specific needs of individual users and organizations [43]. These generic information systems are 

developed independently of individual usage patterns and organizational routines. Rather, they rely on 

serving templates to capture larger groups of users at once. While the core system is created and 

maintained as a stable half-product, organizations wanting to implement the software must complete 

the package themselves, tailoring the software to their needs. Exposing an open metadata model and 

a flexible user interface, the information architecture has accumulated a large set of generic capabilities 

through processes of open generification [44]. 

Instead of focusing on a certain domain, customer and sole projects, software ecosystems are designed 

in a way that enables the software to travel across a vast number of environments and configurations, 

reusing a various number of features or modules. The result is, in contrast to a tailored solution, “rather 

a half product that has to be configured and customized to a specific context” [45]. A general software 

package would attempt to capture a broad applicability, rather than being limited to a specific context. 
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A generic solution would attempt the same thing, but by under-design rather than an exhaustive, “all-

purpose” solution [46]. 

Generality and Specificity 

Fischer illustrates the trade-off between a general and specific software solution. On one hand, general, 

“all-purpose” software is able to achieve a lot of tasks, emphasizing objective rather than subjective 

computability [47]. Yet, this flexibility often makes the software difficult to use in practice. As 

described by computer scientist Alan Perlis, “Beware of the Turing Tar Pit, in which everything is 

possible, but nothing of interest is easy”. On the other hand, specific software can be great at a certain 

task, but useless outside the narrow scope for which it was designed. 

A generic solution does not try to capture all, possible use-cases, rather, it provides a “shared toolbox” 

[48], that is built for configuration, and the product is finished during the implementation phase. 

Fischer et al. writes further about these two, distinct phases, dubbed design time and use time [46]. 

The genericity of a “toolbox” is also a matter of discussion, which can be illustrated with an anecdote 

from the creation of DHIS project and of the recent cases from Ethiopian E-Services project. 

Generative Design  

Avital and Te’Eni introduces the concept of generative design to information systems research. They 

argue that system design should focus on more than “measures of task efficiency, accuracy or 

productivity” [49]. Instead, we should consider human’s creativity, which may reveal new 

opportunities and “uncharted frontiers”. An information system with generative capabilities, the 

authors argue, should be evocative, adaptive and open-ended. For instance, the system could supply 

multiple abstraction levels and tools for communication (evocative); enable customization as per 

user’s preference and artificial intelligence-powered automation tools (adaptive); and they could 

enable peer-production and include a modular architecture (open-ended). The premise of open 

generification is not about managing a community of users attached to generic software; rather, it is a 

design strategy for developing software packages that serves diverse user needs [44]. 

This research suggests that some form of innovation, backed by sociotechnical generativity and forms 

of generative design can further leverage the flexible properties of a generic information architecture 

and enable the adaptation to other domains. Especially in developing countries, where resources are 

scarce, it is crucial to form generative relationships between the various actors, each driven by different 
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incentives, so that the generative technology is successfully leveraged to the other domain. In such 

settings, accessibility to the required technology and ease of mastery is especially relevant. In this 

regard, end-user development can be used to support these properties. 

2.6.2 Benchmark Designs for the Proposed Information Architecture 

A. District Health Information System  

“DHIS2 is a free and open source software platform for the collection, management, analysis, and use 

of health data” [50]. Rather than a sole software product, DHIS2 is part of a larger software ecosystem. 

While the software core is developed and maintained by the University of Oslo (UIO), the District 

Health Information System (DHIS) platform is the result of a joined effort between multiple university 

groups, NGOs, health authorities and other actors. This network of actors is known as the Health 

Information Systems Programme (HISP). As of 2018, the DHIS is used in over 60 countries, either as 

part of a pilot project, integrated in other systems or as the country’s national HMIS. The project is 

available and evolving as several modules on GitHub2, which means anyone can inspect the open 

source code. Also, anyone can fork3 the software, or download and modify the code to their own 

needs. 

The main feature of DHIS is how data can be aggregated and used in decision-making. Once the 

metadata is configured to reflect the real world, users can begin entering data into the system as shown 

in Figure 2.2.  
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Figure 2.2: Figure 2.4: Essential metadata components in DHIS2 (thick border) with their closest 

relations. The brackets show an example of what such an element may represent. 

B. The Ethiopian Electronic Service Platform 

The Ethiopian transactional e-Service system was designed and developed to provide a common 

platform and generic tools for the enablement of online transactional services, and to easily modify 

them whenever business processes are changed without the need of complex programming tasks. The 

system was also designed to be easily scaled up by adding new organizations and services into the 

platform. Using the system, government organizations are expected to render electronic public 

services to citizens, non-citizens, businesses, and governmental and non-governmental organizations 

[51]. 

The eService system comprises of the following sub-systems as further illustrated in Figure 2.3 [51]. 

• Backend National Administration Module 

• Backend Organizational Administration Module 

• Backend Caseworker Module 

• Frontend public portal (i.e. www.eservices.gov.et) 

• Integration Services & libraries 
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Figure 2.3 Ethiopian Electronic Service System Architecture 

2.7 Related works 

Discussion of IT design that works for multiple contexts is not new; it has been widely reported in the 

literature of large-scale global systems. However, a recent theoretical construct, the concept of 

generification (Pollock et al., 2007), argues for more emphasis on global level practices.  

The premise of generification is to divert the attention away from local practices and organizational 

adaptations over to the origins and characteristics of globally generic software packages. It is based 

on observations of practices of global level software vendors and their strategies of producing generic 

software package that embodies characteristics common across a range of customers [52]. In 

generification work, vendors have a central role, as they are the ones responsible to make the 

technology work in a particular context as well as take it further globally to multiple other contexts 

[53]. Technology working in a particular context is fixed in time and space [54]. Transporting it to 

another context requires a complex work of disentanglement [55]. This calls for ‘a process by which 

software packages are successively 

In last decade or so studies in integrating logistics practices and e-Commerce have gained momentum. 

This research aims to propose a MAS information architecture for creating an interoperable e-

Commerce logistics to support this claim the research presents several related works either form the 

e-logistics or neighboring fields that can support the research objectives. Below are some of related 
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works of e-logistics or e-Commerce logistics. Online network shopping is a popular logistical service 

with the development of internet. Accordingly, as we are in the era of big data, online shopping has 

gradually become the mainstream of modern life [56]. To this end logistics and delivery has become 

one of the critical success factor for the fulfillment of e-Commerce services, as Bask and others noted, 

the increasing importance of consumer delivery capabilities for LSPs has been reflected in the 

development of cost-efficient delivery networks that can reach consumers [57]. They reckon that many 

research issues that have not been resolved yet: Future retail strategy related logistics research issues 

include the final stages of the delivery chain to consumers, i.e., the last mile challenge, the second 

issue is to acknowledge that traditional logistics channels mostly operate in the b-to-b mode, whereas 

in e-commerce logistics channels the focus shifts to b-to-c distribution, resulting in different logistics 

strategies and capabilities. As a result, they found out that Much of the e-commerce related research 

has focused on digital channels. However, as many solutions seem in practice to combine brick-and-

mortar with electronic channels, more attention should be paid to different combinations of traditional 

and novel channels. Moreover, logistics research has traditionally been b-to-b biased. However, the 

rise of the b-to-c and c-to-c trade calls for studies on the services, structures and processes needed for 

efficient logistics solutions. And they suggest that among many other one research gap could be, 

adoption of electronic channels necessarily involves the use of applications by both service providers 

and customers, which in this research try to accomplish. 

The issue of integrating different 3PL databases and datasets is being attempted by several researchers 

for instance Yan et. al, have proposed a 4PLIS based on web service and middleware architecture 

which tried to integrate several systems, by using Web Service and middleware techniques, a 

heterogeneous data integration platform has been built up [58]. The integrated platform primarily 

consists of the core Web Service of databases, UDDI registration center and middleware. It uses the 

technology based on Web Service heterogeneous database integrated middleware to achieve data 

integration and sharing related to 4PL [58]. The limitation to their research is first when there is no 

automation in a particular 3PL to integrate in the first place, the second limitation observed is the 

architecture they proposed requires of too many activities to construct a uniform dataset which are 

generated from several 3PL systems, as a result could affect performance, data accuracy through data 

redundancy. 

According to The Logistic Institute Asia Pacific, with the multiple models and operational 

complexities, what is needed to ensure smooth and optimized flow is ultimately the deployment of 
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good enough (for e-commerce logistics service level expectations), and in some cases, best in class, 

technology solutions [59]. 

� Rethinking Planning & Orchestration 

• Control Tower & exception management 

• Integration across e-Commerce ecosystem, including marketplaces, LSPs, suppliers, and 

even retailers (for O2O operations) 

• Orchestration of all transportation activities, including decision support around fulfilment 

from warehouse or drop-ship fulfilment (from Consumer Goods supplier), and by which 

LSP/provider 

� Rethinking Transportation Management System (TMS) 

• Ability to organize and track shipments across modes and across LSPs 

• Seamless interface with appropriate heterogeneous (SCM/ERP) systems across the eco-

system 

• Real-time online order, dispatch/transportation and POD status, 

• Online alerts for critical information via text or mobile 

� Rethinking Warehouse Management System (WMS) 

• Rethinking dock management to optimize flow of goods in/out of warehouse 

• Rethinking load optimization/management for optimal productivity gains for 

loading/unloading 

• Warehouse design and location optimization is important to optimize productivity 

/movements within the warehouse 

• Explore the use of drones for inventory counting and visual analytics to optimize 

productivity within the warehouse, especially with the impact of the high throughput and 

small item type environment.  

In this paper, we build on and extend these insights. The objective is to produces a generic IA that 

serves e-Commerce Logistics needs in different contexts. We did this through a study of a other 

research projects. 
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2.7.1 Summary of Related Works 

Author, Title and 

Year  
Objective  Methodology Key Findings 

Anu Bask, Mervi 
Lipponen, Markku 
Tinnilä, 
E-Commerce 
Logistics: 
A Literature 
Research Review 
and Topics for 
Future Research 
2012 

The objective of this 
study is to provide a 
systematic literature 
review of e-
commerce logistics. 

Literature Review As a general observation, it seems 
that not as many e-commerce 
logistics service solutions have been 
presented and researched as one 
would expect. This suggests that 
more work could be done in 
developing and researching cost-
efficient but still flexible and 
responsive logistics solutions that 
are optimal for Internet based sales. 
Especially now there seems to be a 
need for innovative logistics 
solutions that are developed to meet 
the requirements of e-commerce. 
Another important future research 
area in e-commerce logistics will be 
the new service implementation 
opportunities enabled by 
technology support for e-commerce.  
Which provide a conceptual 
backing to this research. 
 
 

Nils Meyer-Larsen, 
Jannicke Baalsrud 
Hauge, Rainer 
Müller, Kahina 
Hamadache, 
Georgia 
Aifadopoulou, 
Margherita Forcolin, 
Violeta Roso, 
George 
Tsoukos and Hans 
Westerheim 
Accelerating the 
Innovation Uptake 
in Logistics, 2013 

Examine existing 
approaches of 
innovation uptake in 
logistics in Europe. 

Case Study, and 
Literature Review 

After classifying the findings in 
three categories i.e. Business 
models, Innovative practices and 
Innovative solutions, the research 
have pointed out that the innovative 
solutions’ barriers can be divided in 
to three sub-categories 
1. Technological barriers such as 
Immaturity of innovative 
technologies, lack of reliability and 
accuracy, security concerns and 
lack of standardization 
2. Barriers related to solutions’ 
business model such as the cost, 
privacy concerns, limited target 
group, organizational issues, lack of 
transferability and lack of 
awareness. 
3. Barriers related to business  
Often the information channels 
through which information is 
gathered are not owned by the 
organization using the information. 
This fact raises questions about the 
data consistency, integrity and 
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liability. Specific mechanisms have 
to be set for securing the data and 
evaluating their source. 

• One of the main constraints for 
most technology solutions is the 
unsolved issue of the 
standardization of communication 
technology and protocols. Before 
solutions are adopted by the 
industry on a large scale, issues of 
technology incompatibility and 
lack of standardization have to be 
resolved and. 

• The other barrier appears in 
solutions that they were built at 
first place customized for a 
specific organization or a 
specific part of the logistics 
sector. 

 
 

Wout Hofman, 
Simon Dalmolen 
Data sharing in 
supply and logistics 
networks – 
development 
and implementation 
of extendable, 
standardized 
platform services for 
the Physical Internet 
in an open dynamic 
ecosystem of 
organizations, 2018. 

To proposes the 
construction of 
extendable, 
standardized platform 
services for business 
services that can 
support all types of 
supply and logistics 
chains. 

Design Science and 
Literature Review 

The research has two key findings: 

• Conceptual model for 
interoperability in supply and 
logistics i.e. 

- An upper ontology 
- Views and extensions 
- Business services that is directly 
related with this research 
- Business transaction interaction 
pattern, which also support this 
research in providing a bases for a 
conceptual frame of reference. 

• Guidelines for data sharing in 
supply chains. 

As a result, this research article 
provides conceptual foundation to 
this research theme. 

Majid Mohammadi, 
Wout Hofman, Yao-
Hua Tan, 
Interoperability in 
Logistics: An 
Ontology Alignment 
Approach, 2019 

To reduce these 

development and 

implementation time 

for interoperability 

between any two 

organizations, this 

paper explores the 

application of ontology 

alignment 

Ontology 
Alignment 
Evaluation 

• The first experiment was the 
alignment of the two ontologies 
representing implementation 
guides of open standards. 

• The second experiment was to 
align these ontologies with 
LogiCo. The alignment is not 
satisfactory. In view of the 
challenges encountered for 
alignment of implementation 
guides of open standards, it is safe 
to assume that alignment of 
(functional views of) database 
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schemes represented as ontologies 
will even be more difficult. 

Abyot Asalefew 
Gizaw,Bendik 
Bygstad & Petter 
Nielsen 
Open 
Generification, 
2017. 

They explore an 
approach that 
they call open 
generification, which 
extends Pollock and 
Williams’ work in the 
sense 
that they propose a 
generification 
framework that 
support a global and 
diverse user 
community. 
 

Using longitudinal 

case study in the 

health information 

system programme 

(HISP), which is 

long-term action 

research 

programme 

coordinated by the 

University of Oslo, 

which designs and 

implements District 

Health Information 

software version 2 

(DHIS2) 

Results from the study show that 
they indicate that: 

• First, the generification process is 
different. A distinguishing aspect 
of open generification is the 
qualifying term ‘open’ that refers 
to openness in actors and contents 
of generification. 

• Second, the roles of developers 
and users are different. Open 
generification allows local 
developers to exercise their 
agency and perform situated 
innovation. 

• Third, it supports user-centered 
innovation. While the existing 
generification research treats 
users and organizations mainly 
as consumers of technology, 
open generification considers 
them as a prime source of 
innovation. 

Figure 2.3 Summary of Related Works 

As shown in summary of related works above, currently in many countries e-Commerce Logistics 

assessments have been done, using different methods and approaches. These marks to identifies the 

necessities of designing issues to be overcome and also improve. Therefore, those related studies’ 

ways of research methodology, identified gaps, and designed and proposed solutions models were 

used as an input for this research. 

 

 



37 
 

CHAPTER THREE 

Research Methodology 

3.1 Overview 

This section contains the research methodology that is defined and adopted for this study. Due to the 

explorative nature of this study the Design Science (DS) Framework of [60] is used to structure the 

research process of this study. This research methodology focuses on developing solutions for the 

needs of the 'e-business' and its environment in the field of information systems (IS). Design research 

revolves around developing solutions in the form of artifacts. Figure 3.1 shows the application of the 

design science framework [61].  

This research tries to deliver artifact to the needs as described in the motivation. The delivered solution 

will be the e-logistics Information Architecture. This artifact is validated qualitatively through semi-

structured interviews. The interviews are focused on validating the correctness of the overall design 

of e-Commerce logistics information architecture implementation current practices and initiatives. The 

validated artifact and the created knowledge flows back into the environment as a framework on how 

to select certain e-Logistics Information Architecture in different situations.  

In order to achieve a suitable solution, it is necessary that the solution is developed iteratively and is 

validated. Design Science Research also distinguishes a development and validation process. 

Developed solutions are added to the knowledge base and thus provide a basis for future research. In 

addition to these scientific contributions, the developed solution is also practically applicable for the 

operating environment into which the solution is realized.  

3.2 Research Design 

To ensure that the choice of design science research is the correct choice, this research looked into 

other research that is published as Design Science Research (DSR). This section contains the Design 

Science Research Methodology (DSRM) Architecture Development Method (ADM) Enterprise 

Information Architecture (EIA) Information and Communication Technology (ICT) Enterprise 

Architecture (EA)proposed by Peffers and his colleague [62]. They constructed a design science 

process model which takes into account features that are shared throughout literature. The design 

science process model is presented in Figure 3.1 The DSRM includes principles, practices and 

procedures required to carry out design science research, offering a nominal process model for doing 
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DSR, and it offers a mental model for presenting and evaluating DSR in IS. The nominal process 

models for design science takes into account seven different design science approaches which led to 

six common process elements being part of the nominal process sequence. Peffers [62], and Hevner  

[61], state that, besides the six process steps, the aspect of iteration also plays a major role when doing 

design science research. Important is to define beforehand of doing this research the entry point for 

this research to start the DS process with. The process makes a distinction between the following  entry 

points [62], 

1. Problem centered initiation 

2. Objective centered solution 

3. Design and development centered initiation 

4. Client/context initiation 

The design science entry point ‘problem centered initiation’ is the best fit for this design science 

research. The problem centered initiation entry point is applicable because of the problem being 

observed by researchers and businesses within the BR domain. Figure 3.1 shows the DSRM proposed 

by [62] and together with the activities adapted to this research. 

 

 

 

 

 

 

 

 

          Figure 3.1 problem centered design science process model (Peffers et al 2007) 
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3.2.1 Problem Identification and Motivation 

[63], highlight a strong need for more relevance in IS research. They argue that to date an over 

emphasis has been placed on rigor over relevance, often resulting in research outputs that are not 

prescribed in a manner that can be easily used by practitioners to address a problem or opportunity. 

Research must address the problems faced and the opportunities afforded by the intersection of people, 

organisations, and information technology, [61]. 

In the DS framework proposed by [61], connects the research project’s contextual environment with 

DS activities. This contextual environment sets out the problem space which includes the phenomena 

of interest i.e. the problems, opportunities, goals and tasks defining business needs of the organization 

as perceived by individuals and their positioning relative to existing technological architecture and 

capabilities. Together these set out the problem or business need that needs to be addressed. Problems 

or opportunities identified in the application domain (i.e. the research requirements) initiate DS 

research. The problem addressed, i.e. the difference between the goal state and current state of a 

system, needs to be relevant to the community of practitioners involved in planning, designing, 

managing, implementing, operating and evaluating IS and technologies. Field testing of the built 

artifact in the application domain based on predefined acceptance criteria determines if further 

iterations of this relevance cycle are needed. 

Data Collection Technique Process 

This subsection will focus on the construction of the e-Logistics as-is observation and the collection 

of the data.  The semi-structured interview is constructed with a combination of existing literature 

from the Situational Engineering Method. The respondents were chosen on their experience and 

knowledge in the field. All the structured interviews were conducted in the same controlled 

environment and each interview had a length of 60 minutes. Questions are can be found in the complete 

questionnaire in Appendix III. 

                                 Interview Process and Tools Used 

N  List of Survey Tools  Methodology  Respondents 

selected  

Time Allocated 

1  Interviews Schedules for Logistics and 
Transport Support Service Providers  

Interviews 10 respondents  90 Minutes 

                      Table 3.1. Interviewees Distribution across their hierarchy 
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3.2.2 Objective of the Solution 

DSR aims to create what is effective. DS is a problem solving paradigm that involves building and 

evaluating innovative artifacts in a rigorous manner to solve complex, real world problems, make 

research contributions that extend the boundaries of what is already known, and communicate the 

results to appropriate audiences [64]; [61]; [65] . Knowledge and understanding of the problem domain 

is achieved through artifact construction [61], which must have novelty and utility in the application 

environment [66]; [65]. Analysis of the utility and performance of the developed artifacts provide 

improved understanding and identification of further improvements that enable the business 

problem/need to be addressed more effectively. The design and the proof of its usefulness is the central 

component [62]. DS research in the IS field is not limited to IT artifacts in the form of computer based 

systems. Artifacts or solution technologies may include IS development methods, tools and 

techniques, IS security and risk management practices, and IS planning and management methods 

[67]. 

3.2.3 Design and Development    

Artifacts are potential constructs, models, methods, or instantiations of new properties of the technical, 

social or informational resources, [61]. The essence of Information Systems as design science lies in 

the scientific evaluation of artifacts, [68]. Rigorous evaluation methods are required to demonstrate 

the design artifact’s utility, quality and efficacy. The evaluation process helps researchers to 

understand the nuances in their design and contribute to the body of knowledge to facilitate learning 

by future researchers, [66]. Applying rigorous evaluation represents one of the key DS challenges [61]. 

The design and development stage will utilize the theoretical results, derived from earlier stages, to 

discover situations and the relationships between these concepts.  

Frameworks for designing the artifact in the study 

The Open Group Architecture Framework  

TOGAF is a framework used to develop an EA [69]. It was developed and is currently maintained as 

a standard by The Open Group (TOG) [70]. TOGAF proposes a cyclic procedure for architecture 

development Each phase is split up in various steps that make a veritable checklist for the phase. 

TOGAF provides informationon documents that should go into a step and should be produced in each 

step. Implementing any capability within an organization would require the design of the four domain 
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architectures: Business, Data, Application, and Technology. Establishing the architecture practice 

within an organization would therefore require the design of [26]: 

• The Business Architecture of the architecture practice that will highlight the architecture 

governance, architecture processes, architecture organizational structure, architecture 

Information requirements, architecture products, etc. 

• The Data Architecture that would define the structure of the organization’s Enterprise 

Continuum and Architecture Repository 

• The Application Architecture specifying the functionality and/or applications services required 

to enable the architecture practice 

• The Technology Architecture that depicts the architecture practice’s infrastructure 

requirements and deployment in support of the architecture applications and Enterprise 

Continuum 

The steps in establishing an architecture practice are summarized below in table 3.2, based on the 

objective of this research the first four ADM phases are incorporated and discussed based on [70].  

ADM phases Objectives Approach Inputs and Outputs 

Preliminary 

Phase 

The objectives of the 

Preliminary phase are: 

- To review the 

organizational context for 

conducting enterprise 

architecture 

- To identify the sponsor 

stakeholder(s) and other 

major stakeholders 

impacted by the 

business directive 

- To ensure that everyone 

who will be involved in, 

or benefit from, this 

approach 

- To enable the 

architecture sponsor to 

This Preliminary phase 

is about defining 

‘‘where, what, why, 

who, and how we do 

architecture’’ in the 

enterprise concerned. 

The main aspects are as 

follows: 

- Defining the 

enterprise 

- Identifying key 

drivers and elements in 

the organizational 

context 

- Defining the 

requirements for 

architecture work 

• Inputs 

Non-Architectural Inputs  

- Board strategies and board 

business plans, business 

strategy, business principles, 

business goals, and business 

drivers, when pre-existing 

- Major frameworks operating 

in the business 

- Budget for scoping project 

- Partnership and contract 

agreements 

- IT strategy 

Architectural Inputs 

- Organizational Model for 

Enterprise Architecture 
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create requirements for 

work across the affected 

business areas 

- To identify and scope 

the elements of the 

enterprise organizations 

affected by the business 

directive and define the 

constraints and 

assumptions 

- To define the 

‘‘architecture footprint’’ 

for the organization 

- To define the framework 

and detailed 

methodologies that are 

going to be used 

- To select and implement 

supporting tools and other 

infrastructure to support 

the architecture activity 

- Defining the 

architecture principles 

that will inform any 

architecture work 

- Defining the 

framework to be used 

-Defining the 

relationships between 

management 

frameworks 

- Evaluating the 

enterprise architecture 

maturity 

- Existing Architecture 

Framework 

- Existing architecture 

principles 

- Existing Architecture 

Repository 

• Outputs 

- Organizational Model for 

Enterprise Architecture 

- Tailored Architecture 

Framework 

- Initial Architecture 

Repository populated with 

framework content 

- Restatement of, or reference 

to, business principles, 

business goals, and business 

drivers 

- Request for Architecture 

Work  

- Governance Framework 

Phase A: 

Architecture 

Vision 

The objectives of Phase A 

are: 

 - To ensure that this 

evolution of the 

architecture development 

cycle has proper 

recognition and 

endorsement, support and 

commitment from the 

corporate management of 

the enterprise, to define 

and organize architecture 

development cycle within 

the overall context of the 

Phase A starts with 

receipt of a Request for 

Architecture Work 

from the sponsoring 

organization to the 

architecture 

organization. These 

activities will lead to 

creating Architecture 

Vision and Business 

Scenarios using ADM 

methods by 

documenting enterprise 

• Inputs 

Non-Architectural Inputs 

- Request for Architecture 

Work  

Business principles, business 

goals, and business drivers 

Architectural Inputs 

- Organizational Model for 

Enterprise Architecture 

- Tailored Architecture 

Framework 

- Populated Architecture 

Repository, existing 

architectural 
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architecture framework, 

as established in the 

Preliminary phase 

- To validate the business 

principles, business goals, 

and strategic business 

drivers of based on  

Key Performance 

Indicators (KPIs), to 

define the scope of, and to 

identify and prioritize the 

components of, the 

Baseline, to define the 

relevant stakeholders, and 

their concerns and 

objectives, to define the 

key business requirements 

to be addressed in this 

architecture effort, and the 

constraints that must be 

dealt with 

mission, vision, 

strategy, and goal. 

The Architecture 

Vision provides a first-

cut, high-level 

descryiption of the 

Baseline and Target 

Architectures, covering 

the business, data, 

application, and 

technology domains. 

These outline 

descriptions are 

developed in 

subsequent phases. 

documentation  

• Outputs 

 - Approved Statement of 

Architecture Work 

 - Refined statements of 

business principles, business 

goals, and business drivers 

- Architecture principles 

- Capability Assessment  

- Tailored Architecture 

Framework (for the 

engagement) 

- Architecture Vision 

- Communications Plan 

- Additional content 

populating the Architecture 

Repository 

Phase B: 

Business 

Architecture 

The objectives of Phase B 

are: 

 - To describe the 

Baseline Business 

Architecture 

- To develop a Target 

Business Architecture, 

describing the product 

and/or service strategy, 

and the organizational, 

functional, process, 

information, and 

geographic aspects of the 

business environment, 

A knowledge of the 

Business Architecture 

is a prerequisite for 

architecture work in 

any other domain 

(Data, Application, 

Technology), and is 

therefore the first 

architecture activity 

that needs to be 

undertaken, if not 

catered for already in 

other organizational 

processes (enterprise 

• Inputs 

This section defines the inputs 

to Phase B. 

 - Request for Architecture 

Work  

 - Business principles, business 

goals, and business drivers 

- Capability Assessment  

- Communications Plan are 

Non-Architectural Inputs 

- Organizational Model for 

Enterprise Architecture, 

including: 
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based on the business 

principles, business goals, 

and strategic drivers 

 - To analyze the gaps 

between the Baseline and 

Target Business 

Architectures 

- To select and develop 

the relevant architecture 

viewpoints that will 

enable the architect to 

demonstrate how the 

stakeholder concerns are 

addressed in the Business 

Architecture 

- To select the relevant 

tools and techniques to be 

used in association with 

the selected 

viewpoints 

planning, strategic 

business planning, 

business process re-

engineering). 

The Key approaches 

this phase can be 

fulfilled are:  

- Developing the 

Baseline Description 

- Business Modeling, 

such as, Activity 

Models, Use-Case 

Models, Class Models 

and Information 

Exchange Matrix are 

the main techniques to 

undertake activities in 

this phase. 

 - Scope of organizations 

impacted 

 - Maturity assessment, gaps, 

and resolution approach 

 - Roles and responsibilities 

for architecture team(s) 

 - Tailored Architecture 

Framework 

 - Architecture Vision are 

some of the architectural 

inputs in phase B 

• Outputs 

 - Refined and updated 

versions of the Architecture 

Vision phase deliverables, 

where applicable 

  - Draft Architecture 

Definition Document 

 - Draft Architecture 

Requirements Specification 

 - Business Architecture 

components of an architecture 

roadmap are the outputs. 

Phase C: 

Information 

Systems 

Architectures 

The objective of Phase C 

is to develop Target 

Architectures covering 

either or both (depending 

on project scope) of the 

data and application 

systems domains. 

Information Systems 

Architecture focuses on 

identifying and defining 

the applications and data 

• Phase C involves 

some combination of 

Data and Application 

Architecture, in either 

order. Advocates 

exist for both 

sequences. 

• Implementation of 

these architectures 

may not necessarily 

follow the same 

order. For example, 

• Inputs  

- Request for Architecture 

- Work Capability 

- Assessment and  

- Communications Plan the are 

some of the major categories 

of non-architectural inputs 

- Architectural Inputs in 

TOGAF are 

 - Organizational Model for 

Enterprise Architecture 
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considerations that 

support an enterprise’s 

Business Architecture; for 

example, by defining 

views that relate to 

information, knowledge, 

application services, etc 

one common 

implementation 

approach is top-down 

design and bottom-up 

implementation 

• Design: 

-Business Architecture 

design 

- Data (or Application) 

Architecture design 

 Application (or Data) 

Architecture design 

- Technology 

Architecture design 

• Implementation: 

- Technology 

Architecture 

implementation 

- Application (or Data) 

Architecture 

implementation 

- Data (or Application) 

Architecture 

implementation 

- Business Architecture 

implementation 

 - Tailored Architecture 

Framework 

 - Application principles, if 

existing 

 - Data principles, if existing 

 - Statement of Architecture 

Wor k  

 - Architecture Vision  

 - Architecture Repository  

 - Draft Architecture 

Requirements Specification 

 - Business Architecture 

components of an Architecture 

Roadmap are the inputs for 

this phase 

• Outputs 

  - Refined and updated 

versions of the Architecture 

Vision phase deliverables, 

where applicable 

  - Draft Architecture   

    Definition Document 

 - Baseline Application   

   Architecture,  

  - Target Application    

    Architecture 

  - Process systems model 

  - Place systems model 

  - Time systems model   

  - People systems model are 

some of the outputs for this 

phase 

Table 3.2 Steps in establishing an architecture practice (Source: TOGAF® Standard, Version 9.2, a 

standard of The Open Group) 
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Unified Modeling Language (UML) 

The Unified Modelling Language (UML) is arguably the most used ADL due to its general nature. 

UML was developed to support visualization of system designs with a general purpose mind set [71]. 

It was adopted as a standard by the OMG in 1997, who have been maintaining the ADL. UML supports 

the representation of activities, system components, system behaviour and software interaction, among 

others.  On top of visual clarity, UML diagrams can comprehensively demonstrate relationships and 

dependencies [72]. 

Visual Paradigm and MS Visio 

The research incorporated Visual Paradigm and MS Visio for the purpose of designing the models and 

diagrams. Visual Paradigm is a very easy tool to visualize, explore and communicate complex 

information. Visual Paradigm provides broad range of templates where one can draw any type of 

graph, table, charts, and models by using these templates. Visual Paradigm templates include: business 

process flow charts, network diagrams, workflow diagrams, database models, and software diagrams. 

The software is user friendly and its support for multiple types of diagrams is very handy. Due to its 

support for UML diagrams and business process model diagrams, it is comfortable to draw the 

diagrams in Visual Paradigm. 

3.2.4 Demonstration 

After developing proof-of-concept level prototypes, the artifact will extensively be adapted to 

production use by user organizations. The researchers point to the artifact implementation framework 

provide documentations screenshots of several output screens in their publications. A number of 

features notion of the prototype (i.e., factors, features, heuristics) identified are demonstrated to assess 

the efficiency and utility of the instruments. Different configurations and notions of the artifact 

structure and component are showed together with the configuration of certain design issues; this leads 

to an advice on which component of the artifact should be improved to solve the problem and which 

design situation of a problem should be selected. The demonstration process of the artifact is done 

through user acceptance test (UAT) by experts and scenario demonstration to several experts 
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3.2.5 Evaluation 

without evaluation, we only have an unsubstantiated design theory or hypothesis that some developed 

artifact will be useful for solving some problem or making some improvement [71]. This study aims 

at developing a framework. So as to evaluate the design artifact of the framework, the researcher 

followed [71] evaluation methods. These evaluation methods are Logical Argument, Expert 

evaluation, technical experiment, Subject based experiment, action research, framework, case study 

and observational.  

The researcher selected observational based evaluation, because it is suitable for a framework 

evaluation. observational based evaluation mechanisms are an application of an artifact to a synthetic 

or real-world situation aimed at illustrating suitability [71], or utility of the artifact. The reason behind 

for selecting an illustrative Scenario is that [71], recommended this evaluation method for a framework 

type artifact. According to [71], most researchers who designed a framework type have used the 

illustrative scenario design science evaluation method.  

The researcher developed an evaluation checklist to evaluate the proposed the e-Logistics information 

architecture framework. The respondents were selected from 10 organizations that have implemented 

information systems that facilitates e-Commerce such as  Tracking Systems, Delivery Tracking 

Systems, Warehouse Management Systems, Customer Relationship Management System, External 

Web Portal Interfaces to Customers to track Deliveries, Internal Web Portal Interfaces to internally 

manage aspects Logistics process and Mobile Apps or Mobile Handheld Devices for Goods Checking-

In and Checking-Out at any point in the Logistics Chain. The expert feedback is used as an input to 

check the framework of the proposed framework to solve the e-Commerce logistics barriers. 

3.2.6 Communication 

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 and experts, when appropriate. The outcome of the study can be communicated through 

final thesis report to the university, and to other scholarly research publications after the research is 

evaluated by authoritative scholars and practitioners in the field. Communication requires knowledge 

of the disciplinary culture. 
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CHAPTER FOUR 

Problem Identification and Defining the objective of the Solution 

4.1 Overview 

In the previous chapter we have justified the adopted research methodology used by this research. The 

expectation of this chapter is to demonstrate the discoveries from the data collected. To this end this 

section presents the findings which aims at analyzing the data from the e-Commerce logistics systems 

through interview technique, resulting in identification of the factors of the e-logistics systems 

implementation, which then highlights the responses provided by the respondents during the interview 

and its analysis. Finally, requirements and specifications for the architecture are discussed. 

4.2 E-Logistics Systems Building Blocks 

One of the objectives of this study is to investigate the current e-logistics information exchanging 

practices and what logistics supply chain information contents are required. This research analyzed 

the data collected through the interview process and compared the different IA designs and their 

maturity development and based on this study created a list of requirements for the proposed IA, which 

should be taken into account for the to-be situation. The development process consists of four phases: 

define scope, design artifact, demonstrate artifact, evaluate design, and reflect evolution. The define 

scope phase includes decision parameters that define high-level description of the model and also setup 

initial boundaries. First, the focus of the model should be set. This can be a general or a specific issue. 

For example, adoption of e-business can be considered as a general issue and adoption of e-business 

logistics model among small retail companies in developing countries is regarded as a specific issue. 

The research has identified the following results. 

4.2.1 Business Processes Automation 

The development level of business process of automation of the logistics industry is one of the factors 

that is critical to full scale implementation of e-Commerce and its seamless integration with logistics 

service in based on the organizations maturity level, the following results were discovered through the 

interview processes. And evidences used to prove this concept from participants during the interview 

sessions explained as follows: 
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“Let me list you the main reason why business process gap exists in our organization. Firstly, the IT 

unit doesn’t understand the business process well. The IT unit focuses on IT based systems without 

first understand the business need in detail. Second, the IT doesn’t have full knowledge about most of 

the features in the existing logistics IS system that might lead the system to expire without even using 

some features at all. Finally, the business process elicitation gap has occurred mostly when the 

business unit is articulating system requirements to IT unit.” 

[Respondent R-03-02] 

“Business process elicitation gap has been the main challenging issue in our organization in the last 

few years in our business since doing business has become complicated. The process elicitation gap 

has been revealed mostly whenever business unit articulate system requirements to IT part. It’s 

obvious that there are several gaps between IT systems and logistics business processes automation 

in the existing structure of our company. The main reason that the logistics business process 

engineering gap has happened is due to the technological and innovation advancement in order to 

make our firm more competitive with international standard via upgrading the existing manual 

structure.” 

“Our approach is unable to indicate practical way in order to update business process activities in 

ways of addressing the business process especially how they are supporting for e-logistics. The other 

gap that I have traced out is the business activities expect the IT systems either purchased or developed 

to articulate their own business process requirements in order to build their desired computer based 

systems without taking in to consideration of the local context.” 

[Respondent R-03-02] 

4.2.2 Logistics Supply Chain Management 

The data analysis revealed that, there are only slight differences between the organizations that have 

been assessed in terms of LSCM functionality. In most cases, orders are consolidated to maximize 

vehicle fill by the in-house transport management system before being imported. The reverse logic 

holds for each. Another difference is that in the type of technology the companies use, five companies 

have employed Fleet Tracking Systems, ten companies use Delivery Tracking Systems, six out the 

twenty use Warehouse Management Systems, seven use external Web Portal Interfaces to Customers 

to track Deliveries, five are using Mobile Apps or Mobile Handheld Devices for Goods Checking-In 

and Checking-Out at any point in the Logistics Chain and two outsource the e-logistic SCM. 
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Therefore, the logistics supply chain has many discontinuities in the LSC processes form the start of 

the process to end. To substantiate this, claim the following interview segments are presented below: 

“The primary reason why logistics supply chain management gap occurred is because of the three 

exist organizational structural limitations due to many reason such as, finance/economic issues, 

manpower and the fact that, the complexity of implementing such organizational structure 

requirements. In order to overcome the shortcomings, we have outsourced the LSCM. But still this has 

its shortcoming, since the outsourced company is doing the business based on its strategy and standard 

making our organization performance and reliability dependent on their performance and capability 

level.” 

 [Respondent-06-008] 

4.2.3 Awareness of E-Commerce Logistics 

Transforming the traditional logistic business to e-logistic is not a one-way step, it’s a dynamic process 

through a long journey. The Companies selected to go through e-logistics implementation assessment 

to help as a benchmark to reveal a strategic tactical and operational level of gaps. Thus, the primary 

focus of this study is to identify the factors that hinder the implementation of e-Commerce logistic 

through their as-is maturity assessment as a benchmarking. The results discussed above provide 

serious of perceptions and lessons learned that can be applied. 

4.4 The Design and Development Process 

4.4.1 Requirements and Specifications 

The requirements are identified from the respondent’s interview and the results from the previous 

research done in Logistics industry. Interview during the case study was done to get the idea about e-

Commerce Logistics requirements. Then after, specifications are defined according to the selected 

organizations. These requirements and specifications are further used for designing purpose. And 

among these specifications elicited below are requirements to enable the e-Commerce logistics inter-

operation in order to answer research questions. 

FUNCTIONAL REQUIREMENTS  

Requirements for e-Logistic implementation architecture are identified after transcribing the 

interviewed data. Interviews were transcribed and clustered accordingly. The analysis of the interview 

data was done in previous sub section. Requirements are discussed in the following aspects below: 
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1. SYSTEMS ORIENTED WITH HIGH DEGREE OF INFORMATION INTERCHANGE 

The present systems that are being used in the logistic organizations are isolated and single application 

based systems, all the organizations have their own data (either manual or semi-automated). The 

business processes digitization of the organizations does not implement the necessary information 

systems components it needs to contain. It is highly imperative that every leg, every agent & every 

actor in the e-Commerce Logistics lifecycle is system driven in order to effectively undertake: 

• Enterprise Planning and Management 

• Warehouse Management 

• Transport Management 

• Online Goods & Delivery Tracking at each Item Level 

• Regular / Real-Time Notification on Stock and Transactions to all Stakeholders 

• Electronic Check-In and Check-Out for every Transaction / Leg of the Lifecycle 

• Electronic Alert system for Missing Items, Unaccounted Items or Delayed Transactions at each 

stage  

• Electronic Stock and Sell-Thru Reconciliation – configurable on a Periodic Basis 

• Mobile Data Collection and Transaction Update for mobile Logistics Transactions 

• System Managed Packaging, Storage and Handling Rules with Electronic Alerts in the event 

of failure or non-compliance. 

2. System Agnostic Information Interchange 

All systems involved in the Logistics lifecycle – Logistics Operator ERP, e-Commerce Portal, Various 

Mobile Check-In/Check-Out Transaction Points, Customer Touch points need to be loosely coupled 

with each other via APIs. Each system should offer a well-documented and Online API using which 

all other systems should be able to query & transact automatically. "For Example, the Courier Pickup 

Agencies may all expose APIs which will allow any e-Commerce system to query for best cost for a 

particular package from Point A to B. Based on this query the Consumer may select the cheapest or 

fastest option on the e-Commerce portal. Then based on this selection, the e-Commerce system will 

place an online Order for Package collection from the selected Agency – again via an API-call. Next, 

the Collection Courier Agency will in turn query Forwarding options from multiple Agencies via their 

APIs and select the most appropriate Agency, and so on." So APIs allow the various Actors/Agencies 

involved in an e-Commerce Logistics Lifecycle (all the way from Customer Ordering on e-Commerce 
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Portal to Delivery) to talk to each other, to place Orders, to query current transaction status and to 

receive success or failure notifications. Currently there are no mechanisms to handle this tasks at all. 

3. Logistics Planning 

As per the public procurement legislation, the first stage of public procurement is the development of 

procurement plan. The procurement plan is required to spell out intended purchases, proposes the 

procurement method to be used, and shows different phases of the procurement process for the delivery 

of the goods, works or services as necessary. Procurement planning is a mandatory requirement and a 

cross-cutting initial stage that should be done annually irrespective of the procurement methods and 

objects of procurement. 

4. Warehousing Management (Tightly Controlled & Traceable at all Points) 

The logistics control and trace mechanism in the current situation is almost non-existent in the current 

logistics undertakings. A logistics chain catering to an e-Commerce business needs to ensure that all 

aspects of goods handling, storage and transit are tightly controlled, predictable and traceable at any 

time. This means every leg of the Logistics cycle is to be mandatorily handled by approved & 

specifically enlisted agents, each of whom have the requisite legal and commercial contract to carry 

out specific transactions in addition to having the technology and process to trace & control to track 

any item within their channel at any given point in time. An entire Logistics Delivery chain is 

susceptible to a single point of failure, often caused by the weakest link in the chain. In the event there 

is a delay or failure by one of the Agents, it is imperative that details of such delays, the spread of the 

delay or failure is instantly published (online) to all other dependent stakeholders – whether it affects 

one package or a whole consignment. Most of the evolved Logistics operators today offer a variety of 

methods – apart from checking in and checking out – including: 

• Stock availability Management - The constant automatic updating of information enables a 

system to trigger a warning as soon as stock levels reach a minimum threshold. Company 

personnel can then submit replenishment orders immediately. 

• Security and shrinkage - This enables companies to reduce or prevent theft and other causes 

of inventory loss, such as product diversions. 

• Shelf-life Management - Older products can be placed nearer to the front of shelves, for 

example. 
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• Inventory management - This prevents inaccurate data capture and reduces warehouse cycle 

times. 

• Distribution - Enabling companies to track the locations of assets, It is possible to analyze. 

5. System Driven Transport Optimization 

Another requirement observed is Transport Optimization of service as well. Transport Optimization 

involves ensuring the right transport is used for the right Package and Delivery Requirements, ensuring 

that available transport resources are maximized in terms of capacity utilization, and following a Just-

In-Time policy to ensure that the whole process is highly optimized with minimal stocking, idling and 

exposure to unnecessary damages. For example, smaller and valuable packages can be airlifted 

whereas larger and more price-sensitive packages can be shipped. There combinations can also be 

driven by Customers – for instance a Customer may be willing to pay airlift a large package that is 

typically shipped and so on. The systems should be flexible enough to accommodate this special 

requirement by overriding default rules. These aims can only be fulfilled by strong systems driven 

Logistics Management. Contemporary systems used by leading e Commerce Providers are capable of 

performing real-time simulations to arrive at Package – Transport Option Itineraries that are just-in-

time, optimal and that maximizes general fleet utilization. 

6. Delivery Timelines  

Each leg of the Logistics lifecycle has to be predictable because the preceding and succeeding legs 

depend on it completing within a predictable timeframe. Using Online Tracking and Monitoring 

system with proactive warning notifications for each stage of the logistics lifecycle ensures just this. 

If any stage gets delayed, then the next stage (systems) gets intimated with the delay via messaging 

and API calls with expected revised time to fulfill so that backup arrangements can be deployed 

seamlessly and well in advance. 

7. Pliable to Reverse Logistics  

A key attribute of e-Commerce based Logistics as compared to traditional Logistics is the relative 

proportion of Returns. Depending on the commodity being sold on e-Commerce sites, returns tend to 

be an inevitability and any Logistics planned around ecommerce fulfillment should be in a position to 

adapt to reverse logistics, albeit with a few constraints. 

8. Financial Settlements 
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A key requirement for the smooth functioning of the e-Commerce Logistics Lifecycle is seamless 

financial transactions and reconciliations between all parties. The API driven interfaces between all 

Actors in the lifecycle allows for innovative features like on-the-fly rate enquiry for a specific package 

– for a specific destination – for specific shipment medium and for specific delivery conditions 

(cold/sensitive etc.). Rates are electronically aggregated – updated daily – and the best rate can be 

selected based on real-time rate comparison between multiple service providers for any transaction 

type. Compared to legacy practices of obtaining rates daily and manually from a multitude of agencies 

in the Logistics lifecycle, this connected and online look up is highly advanced and ensure seamless 

optimal price selection done automatically though the cycle across Agencies and Actors. 

  

 

 

 

 

 

 

 

 

 

 

 



55 
 

CHAPTER FIVE 

Defining objective of the Artifact 

5.1 Overview 

In order to solve the problem and finding an answer to the identified problem this investigation argues 

that the constructed solution could be a procedure that supports the management of EA capabilities 

involving a standardized and well defined capability approach. This section is divided in to four 

sections, which correspond to the first four phases of the ADM development cycle. Section 5.2, 

describes a preliminary phase of the TOGAF, which aims to provide a description on how the 

architectural work for a logistic company Information exchanging would be done. Section 5.3, 

addresses phase A “the Architecture Vision”, which is intended to define the scope, clarify the vision, 

and to identify the stakeholders. Finally, Section 5.4, phase B “Business Architecture”, gives insights 

on the logistic business capabilities, logistics business Service/Function, logistics business process 

information.  

5.2 Preliminary Phase 

This sub-section provides first assumptions for a solution based on the problem definition and 

requirements from the previous section. Based on the problem described and on the lack of suitable 

solutions, the research proposes EA integration through the definition of an EA, with principles, 

concepts, methods and models, for organizations that need to manage the logistic services. This 

architecture uses the EA approach for organizational business and strategic alignment, along with the 

TOGAF framework and UML for modeling e-logistic Interoperability Architecture (IA).  

The purpose of this research is providing with the information necessary in order to design an 

integrated e-logistic IA for the exchanging of information among e-Commerce Customers, e-

Commerce Platform Owners & Service Providers, Suppliers, Logistics Asset Providers, Delivery 

Recipients. As with any architecture, this chapter provides decision-making guidance; in this case, the 

architecture supports more consistent, efficient, and effective decision making regarding the planning, 

design, acquisition, and implementation to enable the exchanging of products and service information. 

Moreover, the architecture guides the e-Commerce Platform providers and product suppliers to 

exchange information in a way that maximizes reliable information exchange, 
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5.2.1 Requirements Management 

This study has established an EA program to develop a coordinated approach to designing and 

implementing e-Commerce logistics companies IA solutions for the exchanging of information among 

different e-Commerce entities. The Information Architecture contains the design of information 

exchange and service level integration architecture that will specify how those interfaces are 

implemented from a business functionality standpoint. This research specifies the technical 

architecture for integration of and with enterprise applications at a single e-logistic provider company 

level. It lists principles that should be applied to future application integration initiatives, and 

highlights the endorsement of existing principles from other domain teams. It continues to state the 

business and technical benefits obtained from the design architecture and the summary of key findings 

from the domain. 

Objective of the Solution  

The objective is to develop a generic Information Architecture framework that lays out a standard 

logistics lifecycle with all the standard components required for successful e-Commerce fulfillment. 

As one can infer from the problem statement there exist a large gap between the already established 

e-Commerce providers and the logistic service providers, hence it is essential to enable the sector to 

cope with the e-Commerce environment. Therefore, this can be achieved through the construction an 

implementation framework that create a controlled environment for the organization that adopt the 

technology. Moreover, the architecture guides every actor in the e-logistics continuum to exchange 

information and services in a way that minimizes unnecessary dependencies between systems, 

maintaining organizations' autonomy to govern internal business processes, and improves the partners’ 

collective ability to respond rapidly to new business needs and opportunities.  

According to TOGAF 9.1 the determination of information architecture is present throughout the 

Architecture Development Method (ADM) as described chapter 3.2.2 to accomplish this, the 

architecture defines a set of standards, guidelines, and requirements around a small set of key decisions 

typically encountered in information exchange projects: 

� At what points should we exchange information? 

� How do we describe information exchange points to reduce development costs and promote 

reuse? 

� What data format should be used for information exchange? 

� How should systems communicate (what protocols and technologies)? 
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� What infrastructure capabilities do we need to share in order to maximize the return on our 

infrastructure investments? 

The following responses present a brief summary of the IA framework contained in the architecture. 

The key objectives of establishing a architecture Model of Logistics Information Exchange Systems 

support e-Commerce ecosystem in Ethiopia includes: 

a) Provide an easily accessible electronic data driven solution to provide single access point to enable, 

track and fulfill all logistics services, in this case specifically towards the e-Commerce sector. 

b) Interoperability - Enhance the accessibility and handling of information, expedite and simplify 

information flows between the various stakeholders. 

c) Provide a unified information exchanging mechanism for both national level system support and 

transnational level. 

d) Data harmonization and standardization for the two level of systems. 

To successfully cater to the needs of e-Commerce Businesses, it is important for Logistics 

player’s/service providers to: 

a) Tag, Identify, Classify & Trace Products & Goods according to globally accepted Data 

Standards that is recognized over the world. 

b) Maintain electronic Transactional Information on all Logistics Operations & Transactional Use 

Cases in a Data format that is compliant with Global Standards. 

c) Ensure Storage, Transport & Delivery transactions are all electronically recorded, maintained 

and all adhere to Globally Accepted Data Standards. 

d) Deploy Information Management Systems that have Data Management Capabilities compliant 

with Global Data Standards in the Logistics & Supply Chain space. 

e) Maintain EDI & Data Exchanging Capability to share data and transact with third-party 

systems compliant with Global Standards – specifically Logistics, Compliance, Governmental, 

Statutory Bodies 

This staring phase of the ADM cycle is there to prepare the enterprise organization, or in this case the 

logistic enterprises for the development process. This includes in the case of a service-oriented solution 

the presentation of the service orientation principles, the consideration of existing reference 

architectures and models for Service Oriented Approach (SOA), and the elaboration of a governance 

strategy for the planned SOA solution [70]. Thus the SOA development using TOGAF/ADM is 

intended to prepare the enterprises for a successful “architectural work”, which is the design of an 

Information Architecture. The main objective of this phase is to delineate how this design work will 

be done. 

5.2.2 Approach for the Information Architecture 

The starting point for architecture development with TOGAF is that the organization adopts service 

orientation as an architecture principle [26]. What enterprise architecture provides in an SOA context 
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is a set of tools and techniques to link top-down business-led SOA to bottom-up developer-led SOA 

in a robust and maintainable way that addresses many of the nontechnical challenges associated with 

SOA adoption [70]. The concept of Enterprise Architecture, as used by TOGAF in the ADM cycle, 

refers to a work made for the internal use of an enterprise in order to guide the development of 

information assets. The notions of Information will become ever more important in the Service 

Oriented Architecture (SOA) environment where services will be shared internally and externally in 

ever more inter-dependent extended enterprises [70]. Therefore, an important part of the Information 

Architecture construction is devoted to connect the architectural work to the internal organization of 

the enterprise so as to ensure adequate support. 

The purpose of IA is to represent the information necessary for the adoption of a e-logistics 

information architecture to be used for interoperability process of the e-Commerce logistics 

development and implementation. This information is the one required to adjust the information 

exchanging activities to the ongoing process of the Omni modal information Architecture design to 

share and integrate information in the context of e-logistics. Hence, the requirements for the 

architecture are determined by these two events. Information Architecture is designed to avail a shared 

platform for the efficacy of information sharing within a single organization or across organizational 

lines while respecting the security, privacy and appropriate use of that information. It must enable 

each organization to manage information as an asset to better serve the e-Commerce industry and the 

logistics industry of Ethiopia. 

5.2.3 Architectural Definition 

The objective of this step is to perform an analysis of the target architecture from a number of 

requirements or viewpoints and to document each relevant view-points. The purpose of considering 

these viewpoints is to ensure that the concerns of all relevant stakeholders be considered in the final 

target architecture so as the target IA meets all the requirements put on it.  

5.3 Phase A: The Architecture Vision for E-Logistics 

This is the first phase of the ADM cycle. Its main objective is to define a clear vision for the 

architectural work to fulfill the purposes defined in the preliminary phase. In this case, the vision of 

architecture is to develop a high-level target vision of the capabilities and business values to be 

delivered as a result of the proposed enterprise architecture. The vision of the architecture must 

mention that the scope is to develop up to Information Architecture to design web IA of the selected 
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logistic companies using SOA styles by Identifying the Business Architecture components and 

analyzing the information required for the information exchanging activities of a company and 

mapping it to the Information Architecture components. Other elements of the architectural vision can 

be deducted from the following information. 

5.3.1 Important Elements to Build an Architecture Vision  

1. The Business Motivation 

The information exchange among logistics company, e-commerce business and with the entire supply 

chain is the process that is essential to the effectiveness and efficiency of the e-commerce realization. 

The availability of accurate and timely information in the hands of the right decision-makers at the 

right time is essential component to reduce and improve the efficiency every leg, every agent & every 

actor in the e-Commerce Logistics lifecycle. The integration of systems and the automated electronic 

exchanging of information eliminate error-prone redundant data entry, lead to improved information 

quality and security and better informed decisions. Integration speeds up the access of decision-makers 

to records and information and improves the efficiency of the work process of each stakeholder. 

2. Vision and Mission 

The Vision & Mission can be assumed from the business motivation of the individual companies that 

are participating in the logistics undertakings. 

3. The e-Logistics Business Goals 

The goal of this research is to develop an interoperable information architecture that supports the 

information exchanging activities of an e-Commerce logistics or e-logistics company. This 

architecture provides concrete, objective and formal guidance to the information exchanging activities 

of a typical logistic company regarding how the information architecture should share data and its 

services functionality. It is expected that the entire e-commerce logistics and logistics supply chain 

will use the architecture to guide the planning, design, acquisition, and implementation of interrelated 

systems within their own environment wherever these systems provide information or consume 

information from one another. It is also expected that the architecture to guide and inform the design 

and acquisition of shared, common infrastructure to support the inter-system inter-organization 

exchange of information in accordance with other statutory or mandated initiatives. 
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The Information, Technology units of the interviewed companies periodically and dynamically gather 

and processes data to create information needed to attain its mission whether if they are promoting 

investment, innovating, Transferring technologies, environmental protection, or other direct services. 

The Information, Technology management units have different activities where the major activities 

are the following. 

1. Corporate planning, monitoring & evaluation 

• Creating linkage between the mission and vision of the sector; and Government policies and 

strategies. 

• Monitoring and evaluation of performances, take actions based on the findings and produce a 

report. 

2. Data collection, organization & dissemination 

• Production and dissemination of accurate and timely information which supports the business. 

• Designing a conducive environment for information management systems. 

• A centralized information service. 

• Customer feedback and analysis system. 

• Sector oriented, current and correct information. 

• IT supported inter-sectorial information exchange system. 

The Vision: Each organizations' data and information is managed as a company asset to provide value 

to their logistic business and other partners. The Data Strategy vision points towards the future 

unlocking of the potential of e-logistic data assets. The following goals support this vision: 

Goal 1: Implement an Enterprise Data Management Program. 

Data management will provide a common framework for the cost effective information exchanging 

across inter-organizational lines while respecting security, privacy and appropriate use of information. 

Goal 2: Enable Enterprise Data Exchanging 

Create structures that support collaboration among the logistics supply chain, and facilitate the 

responsibility to provide culture across companies to share data, information, knowledge and 

expertise. 

Goal 3: Establish Data Governance and Oversight 
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Business and IT leaders must provide governance and oversight to ensure that the direction set and 

decisions made to carry out the data strategy remain in line with the business strategy of a company. 

These goals are building blocks for a solid foundation to leverage the data assets of company. The 

continued commitment and participation of company’s stakeholders in advancing this vision is 

necessary to keep this model responsive to company, the sector and the governmental organizations. 

3. Objectives of e-Logistics   

It is deduced form the assessment in the research the objectives of every individual organization 

objective is somewhat different but they all share similarities when considering the core business 

undertakings autonomous all of them are business entities having their own legal personality with the 

primary objective of facilitating the businesses in warehousing, transportation courier services  and 

delivery thereby  providing accurate and timely services and information so that transparency and 

accountability be realized and facilitating the work environment via IT support. 

As stated in the business policies or service level agreement of the selected companies’ objectives can 

include has the following minimum points: 

� To ensure customers right to information. 

� To provide quality services to customers. 

� To insure accountability. 

� To notify the kind of services, time and standard delivered to the customers. 

� To lay down conditions to ensure customers sense of ownership, and air their comments to the 

institute. 

5.4 Phase B: The Business Architecture  

The construction of a Business Architecture is the second phase of the ADM cycle. Business 

architecture relates business strategy to ICT. The Business Architecture identifies the functions, 

process, organization unit, and information flow to achieve the objective of e-logistics. Business 

architecture cannot contain all the minor details of the business because of the restrictions in the 

modeling language, but it focuses on the core business task and the key mechanisms [70]. However, 

it tries to clarify the complexities within the organizations and support the initiative to the development 

of further functional applications [70]. The business architecture captures the enterprise’s core mission 

and the business practices of the enterprise as the primary set of requirements for the information 
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architecture that need to serve. It represents the enterprise's most important work activities and assets. 

The business architecture shows the processes that a typical logistic firm performs and provides a 

framework that allows IT to map its activities in line to business processes. Therefore, this section 

includes the baseline of the current and target (TO-BE) organizational, functional, process, 

information, services and physical aspects of the Architecture with the focus on the information 

architecture. 

5.4.1 E-Logistic Service Business Modeling  

Business models should be logical extensions of the business scenarios from the Architecture 

Vision, so that the architecture can be mapped from the high-level business requirements down 

to the more detailed ones [70]. In order to understand the capabilities of e-logistics, toward achieving 

the desired outcomes, the capability elements of the meta model of TOGAF need to be directly linked 

to the Motivation Extension (Driver, Goal, Objective which are illustrated on the Architecture Vision) 

elements so as to measure direct impacts of strategic changes on the business capabilities of the 

organization. In the TOGAF SOA Entities Content Meta Model [70], the Motivation Extension 

elements need also to be linked with the Business Capabilities and Functions so as to align business 

and IT system components to the strategic changes to this end this section provides Process Flow 

diagram of logistics interoperability Business Footprint diagram is created as illustrated in the figures 

in each sub-process. 

According to TOGAF 9.1 Meta Model, business functions are designed to "deliver" business 

capabilities where each business functions are bounded by a business service that provides governed 

interface to access the business function. This means, the capability components created in section are 

supported by a set of underlying business functions that collaborate to deliver the business value 

expected from the capability (i.e. realize its goal). In order to realize this goal, business functions that 

are part of each capability are orchestrated by a business function whose access is governed by its 

corresponding business services. 

As illustrated above, six process groups and fourteen key activities of logistic that are geared to provide 

services are identified. To describe the research focus more, i.e. e-Commerce logistics we have to 

recognize its main services with respect to the logistic functionality. Special importance is given to 

the services that are vital to the e-logistics supply chain processes and from those 14 key activities the 

research depicted the logistics situations as formed by meta-model: processes with their business 
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function and business service that show the focus area of the research which is Develop 

interoperability capability. This is described in detail below 

5.4.2 Business Process Models with Respect to Business Capability 

1. Inter-operating Contract 

1.1 Scope 

The " Inter-Operation Agreement " signifies the first of the IA building blocks. Its objective is to 

create It contains the following constituents, where the roles and responsibilities as well as 

requirements and objectives has to be pre-defined such as: master data alignment, warehouse and 

transport capacity management, service delivery, payment, claims, systems security, 

confidentiality/non- disclosure agreement, traceability requirements, service levels (and other 

performance measures), quality management and requirements and escalation procedures. It also 

defines the technical, administrative and computing methods by which integration between Logistics 

Service Provider and Buyer will occur, including standards used, performance expectations, back-up 

procedures and data privacy. 

The " Inter-Operation Agreement " signifies to the first of the IA building blocks. Its objective is to 

service level contract on the operational levels among Service Provider and Service Consumer. It 

contains the accompanying constituents, where the roles and responsibilities as well as requirements 

and objectives has to be pre-defined such as: master data alignment, warehouse and transport capacity 

management, service delivery, payment, claims, systems security, confidentiality/non- disclosure 

agreement, traceability requirements, service levels (and other performance measures), quality 

management and requirements and escalation procedures. It likewise characterizes the specialized, 

managerial and processing techniques by which mix between LSP and LSB will happen, including 

standards used, performance expectations, back-up procedures and data protection. 

1.2 Interoperation settings 

Purpose: This sub-process takes into account the exchange of the interoperation agreement, 

containing data on situations to be executed and boundary settings to be applied between the 

exchanging parties. 

2. Master data alignment 
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2.1 Scope 

"Master data alignment" incorporates description of the delivery, locations and routing codes utilized 

in the logistics undertakings to guarantee that the two have equivalent and unambiguous 

comprehension of this essential supply chain information. 

2.2 Transactions 

2.2.1 Party master data 

Purpose: The Party Master Data exchange supports the alignment and synchronization of stakeholders 

related information between transacting partners. Party Master Data comprises of nonexclusive 

information. 

Trigger: The LSB will be liable to keep up and communicate the party and location information of its 

exchanging partners to the LSP. 

2.2.2 Item master data 

Purpose: The Item Master Data exchange allows the alignment and synchronization of item data 

between exchanging partners. Item Master Data is a set of information that portrays the specifications 

and structures of every item engaged with supply chain practices.  

Responsible party: Party in question: In logistics service, situations the Item Master Data will be 

provided by the LSB. The Item Master Data will be aligned each time data changes or new data is 

included. 

2.2.3 Transport routing data 

Purpose: The Transport Routing Information enables the alignment and synchronization of steering 

information between LSB and LSP. The information contained in the message permit a shipper to 

create dispatching unit tags showing right steering and travel data and, whenever required, to load 

prepositioned delivery vehicles as per the carrier's or freight forwarder's directing arrangement.  

Trigger: The LSP – consignment forwarder or transporter – will send the transport directing data to 

the LSB. Transport Routing Data will be adjusted each time data changes or new data is included. 

3. Logistics service conditions 

3.1. Scope 
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The "Logistics service conditions" depicts the obligation between the LSP and LSP on implementation 

of the concurred services around warehousing, transport or both, for a given period and at the 

expressed rate/cost. The Logistics service conditions characterize the important contractual 

information to have the option to receipt the logistics services materialized. It doesn't plan to cover the 

totality of the contractual information. 

3.2 Logistics service conditions 

Purpose: The Logistics Service conditions exchange is commonly utilized for the situation where a 

general agreement has been built up between parties against which services will be requested over a 

period on a request by-request premise. The agreement will have been recently arranged and 

acknowledged. The point of the exchange is to give the authoritative states of a formerly arranged 

agreement to empower programmed request approval of and receipt check preceding installment. 

Trigger: Triggered by LSP on establishment of the contract. 

4 Planning 

4.1 Scope 

"Planning" centers around future warehousing or transport practices and targets guaranteeing capacity 

to fulfill requested services. For warehousing capacity, this applies to the storage volume and resource 

capability. For transportation limit, this applies to shipping volumes and timings. The scope 

quantification is driven by the month to month and additionally week by week anticipated shipments/ 

pallets /picking until the actual request (shipment) is discharged to the stockroom as well as transport 

provider by delivery instruction (for transport booking, request picking, loading and stacking).  

 

4.2. Transactions 
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           Figure-5.1 Logistics Planning Business Process flow of Information 

4.2.1. Warehousing requirements 

Purpose: The purpose of this transaction is to define and share warehouse planning information based 

on historical and forecasted demand data (by category and customer), event data and, in some business 

cases, actual planned shipments before they are released to the DC for processing. This and any other 

relevant data can be shared between the two parties in order to mutually plan warehousing capacity 

demand for the future.  

 

The purpose behind this exchange is to characterize and share warehouse planning information based 

on historical and forecasted demand data (by category and client), event information and, in some 

business cases, real planned shipments before they are discharged to the DC for processing. This and 

some other significant information can be shared between the two parties so as to mutually plan 

warehousing limit interest for what's to come. 

Trigger: The Logistics Service Buyer will communicate the planning information monthly and/or 

weekly, until the actual demand (shipment) is released to the DC for order picking, packing and 

loading. 

4.2.2. Transport capacity requirements 
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Purpose: The reason for this exchange is to define and share transportation planning information 

dependent on verifiable and forecasted request information (by category and client), event data and, 

in some business cases, actual planned shipments before they are discharged to the DC for handling. 

This and any other significant information can be sent by the LSB so as to plan transportation capacity 

request for the future Transportation Capacity Requirements may incorporate information that will 

allow the LSP to Plan: 

• Variety and Number of Transport 

• Trade-lane (from/to location markers) 

• Accessible transport LSPs 

• Foreseen dates/period 

Trigger: The LSB will impart the Planning information month to month or potentially week by week, 

until the actual request (shipment) is discharged to the DC for transport booking 

Response: The LSP ought to affirm if the planned transport information can or can't be utilized for 

the actual firm vehicle booking. It is performed with the Transport Capacity Plan. 

4.2.3. Transport capacity plan 

Purpose: To affirm whether the LSP has ability to convey all or part of the required transport services. 

Trigger: After receipt of the Transport Capacity Requirements, the Logistics Service Provider will 

calculate whether the requirements can be satisfied and will send a reaction. 

4.3.4. Transport capacity booking  

Purpose: The way toward reserving a spot for space on a means for transport for the movement of 

merchandise. To reserve space, the LSB and LSP will share booking demand and booking reply 

messages.  

Trigger: The capacity booking process starts with the LSB sending a booking demand to inquire as 

to whether there is the likelihood to reserve space on a specific date and time to a specific destination.  

Response: The LSP will send back a transport capacity booking affirmation message.  

4.3.4. Transport capacity booking affirmation  

Purpose: The SP gets and approves the booking information, checks the transport prerequisites, and 

decides if they can acknowledge the booking or reservation dependent on space openness. The LSP 
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will send back a reply message either affirming the space setting up for the methods for transport or 

showing that they don't acknowledge the space booking (and potentially supplies an alternative to the 

space booking).  

Trigger: The capacity booking process starts with the Logistics Service Buyer sending a booking 

solicitation to inquire as to whether there is the likelihood to reserve space on a specific date and time 

to a specific goal. A capacity booking is regularly for a solitary pickup date and a solitary conveyance 

date from a solitary sender to a solitary consignee.  

5 Warehousing  

5.1. Scope  

"Warehousing" is the receipt, storage, and preparation of products of items for client conveyance 

dependent on orders. It likewise incorporates all included managerial undertakings. Inside storage, this 

also covers the control of stocks traceability in the warehouse. The return flow of items and materials 

in the supply chain is additionally included, similar to item recalls and reverse logistics for void pallets 

or crates. In addition, warehousing activities, extra services might be rendered, similar to dry filling, 

repacking for advancements, re-stacking or re-naming are likewise included. This is frequently 

characterized as value added services. For whatever length of time that the GTIN of dation behind 

Warehousing Operations Notification data 

5.2 Modules 

The Warehousing business exchanges have been grouped in various intelligible modules. Every single 

module represents a collaboration between two exchanging accomplices.  

 

 



69 
 

 

           Figure-5.2 Warehousing Sub-Process Groups flow of Information 

5.3 Transactions for inbound administration  

5.3.1 Warehousing Inbound Guidance  
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Purpose: Communicate foreseen receipts to the LSP. This will assist the LSP with planning required 

capability. The Warehousing Inbound Instruction is additionally employed if there should arise an 

occurrence of return logistics.  

Trigger: Triggered by the LSB after the products have been requested, and the buyer got the request 

verification or dispatch call from the provider of merchandise or an update, (for example, pre-planned 

receipt) or request withdrawal. 

Reaction: Warehousing inbound notification. 

5.4 Warehousing Inbound Notification 

Purpose: The design is for the LSP to notify the LSB with respect to the status of the inbound delivery. 

The exchange is utilized to impart the real receipt (counting disparities – assuming any) versus the 

data in the Warehousing Inbound Instruction.  

Trigger: Triggered by the LSP after she/he has acquired the products. The message can likewise be 

utilized to pull out the Warehousing Inbound Instruction on the off chance that it is realized that the 

products will never be received.  

Response: Response to LSP isn't predicted, nevertheless a Receiving Guidance might be send to the 

provider in the wake of handling the Warehousing Inbound Notification, to report the real receipt.  

5.5 Transactions for inbound tasks  

5.5.1 Dispatch warning inbound  

Purpose: Generally, the Dispatch Notification empowers one Transporter (Consignor) to give data 

about the product of a delivery to one Receiver (Consignee). In particular, the Inbound Dispatch 

Notification serves to notify the LSP (Consignee) on deliveries (with returns) dispatched to him.  

Trigger: Triggered by the Consignor at shipment creation.  

Response: Receipt Notification  

5.5.2 Logistics Label (Inbound)  

Purpose: Logistics units are things ready for transport and distribution, and shipment beds are one 

specific type. Utilizing the GS1 Logistics Label containing the Serial Shipping Container Code 
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(SSCC) let clients to recognize logistic units exclusively with the goal that they can be tracked and 

traced all through the chain. 

Trigger: The consignee is liable at the hour of accepting the products to record data from the logistics 

tag, and to utilize it in the further correspondence. 

5.5.3 Receipt Notice Inbound  

Purpose: The motivation behind the Inbound Receipt Notification is for the LSP to notify the 

transporter (Consignor) of actual products received, contrasted with what was acknowledge as being 

sent. Customary business application of the receipt data can incorporate updating of inventory, 

identifying delivery disparities and modifying orders along with invoicing.  

Note: The accepting warning message in GS1 EDI gauges is called Receiving Advice RECADV in 

(GS1 EANCOM).  

Trigger: Activated by the LSP (Consignee) at receipt of the shipment.  

Response: Dependent on the transaction circumstance.  

5.6. Exchanges for Outbound Administration  

5.6.1 Warehousing Outbound Instruction 

Purpose: The motivation behind the Warehousing outbound guidance is to arrange the picking and 

stacking/load readiness of a particular delivery, and can incorporate client related value added services 

on products It doesn't cover the requesting of transport administrations.  

The data may include:  

• Carrier and Service to be utilized/goal (advertise, nation, postal code zone)  

• Type of transport intends to be utilized  

• Type of bundling to be utilized  

• Information to be imprinted on the transportation archives  

Trigger: Triggered by the LSB at the purpose of request discharge to the stockroom.  

Response: No reaction is predicted, just over-all notice message that the business application has 

gotten the demand. 
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5.6.2 Warehousing Outbound Notification 

Purpose: The LSP notifies the LSB about the status of the outbound shipment. The statement can be 

used to reckon information, such as, utilized carrier, logistics units, track and trace information, just 

as disparities between the factual Shipment and the data in the Warehousing outbound instruction. The 

LSB is activated by this message to begin the subsequent procedures, such as, billing and sending a 

Dispel Guidance to the service buyer.  

Trigger: Activated by the LSP after dispel of the merchandise.  

Response: Reliant on the transaction situation.  

5.7 Transactions for Outbound Operations 

5.7.1 Dispatch Notification Outbound  

Purpose: Generally, the Dispatch Notification enables the Transporter (Consignor) to give data about 

the substances of a delivery to the Receiver (Consignee). In particular, the Outbound Dispatch 

Notification serves to notify the Consignee about shipments dispelled to them.  

Trigger: Triggered by the LSP(Consignor) at delivery creation.  

Response: Receiving Notification Outbound  

5.7.2 Receipt Warning Outbound  

Purpose: The drive behind the Outbound receipt warning is for the Consignee to advise the LSP 

(Consignor) of actual delivery received, juxtaposed with what was informed as being sent. Common 

business uses of the receipt information can incorporate – updating of stock inventory, distinguishing 

transporting inconsistencies and changing orders also related invoicing.  

Trigger: Activated by the Consignee at receipt of the shipment.  

Response: No response is predicted, just a general notice message that the business application has 

gotten the solicitation.  

5.8 Other Transactions 

5.8.1 Warehousing Operations Instruction 
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Purpose: A Buyer can employ a LSP to complete non-client related value added services on products 

(e.g., inside activities, re-packing, checking, destroying, gathering, and so forth.). The Warehousing 

tasks instructions are consumed to arrange these operations.  

Trigger: Triggered by LSB at request creation.  

Response: Warehousing activities communication  

5.8.2 Warehousing Operations Messaging 

Purpose: The incentive behind warehousing operations notification informs their LSB the status of 

inventory management operations that have been completed.  

Trigger: Triggered by LSP at the completing of requested orders.  

Response: Dependent on the transaction situation. 

5.8.3 Logistics Inventory Report Requisition 

Purpose: To demand inventory report from another party, applying explicit selection rules.  

Trigger: Triggered by the party that needs information about inventory status.  

Response: Logistics Inventory Report.  

5.8.4 Logistics Inventory Report 

The inventory report comprises of two sections: Inventory Status and Inventory Event. These two 

sections can be utilized freely or joined:  

• Only Inventory Status: to report the status of the inventory situation toward the end of the 

reporting time frame.  

• Only Inventory Event: to report tasks done by the LSP to the LSB in the revealing time frame.  

• Combined Inventory Status and Inventory Events: All applicable tasks done in the given time 

span and the subsequent inventory state toward the finish of the reporting time frame. 

Inventory status  

Purpose: Inventory status is utilized for detailing the actual inventory situation at one point in time 

(e.g., hour, week, day, month). Inventory information can be traded depending on the location and 
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then goods or on the goods and then location in the event of a similar goods stored at more than one 

location. 

Trigger: The exchange will be activated by the LSP at the contracted upon date(s) and time(s) for 

sending or in light of an Inventory Report Request.  

Response: Dependent on the stock inventory status circumstance.  

Inventory Events 

Purpose: Inventory occasions are recognized as modifications of the stock inventory over a specific 

period (e.g., hour, week, day, month) or at one point in time (e.g., hour, week, day, month). Inventory 

information can be shared depending on the location and afterward item or on the item and then 

location – if there should arise an occurrence of a similar item stored at more than one location. 

Trigger: The exchange will be activated by the LSP at the agreed upon date(s) and time(s) for sending, 

after a demand from the LSB or if there should arise an occurrence of an occasion that expects 

answering to the LSB according to arrangement (e.g., merchandise is damaged in the warehouse). The 

activity is explained in the InventoryEventReasonCode. 

Response: Dependent on the situation and agreement. 

6 Transport  

6.1 Scope  

"Transport" is the movement of items from manufacturing plants to warehouses or stockrooms, the 

movement of products from warehouses to distribution centers to the client conveyance places 

(delivery) and the monitoring of these movement. While the LIM model plans to be transport mode 

autonomous and it may be applied to street, rail, sea and air, it is centered around mainland transport 

modes. For street transport, this incorporates Full Truck Load (FTL) transport, Less Than Truck Load 

(LTL) transport and Parcel dissemination.  

3.6.2 Modules  

The business interactions have been grouped in various intelligible modules. Every module 

characterizes to a collaboration between two transacting partners. 

 



75 
 

 

           Figure-5.3 Transport Sub-Process Groups flow of Information 
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6.3 Transactions for Transport Administration 

6.3.1 Transport Instruction  

Purpose: The key targets are to communicate/share the preparation of the vehicle of products between 

all parties linked with the movement of the consignment(s) just as availing information that are 

important to carry out that transport and delivery of the products. The exchange can provide for one 

transferable or multiple transfers.  

Trigger: The Transport Instruction will be sent by the LSB (supplier, retailer, 3rd party warehouse or 

freight forwarder) to a LSP (freight forwarder or transporter) upon request creation.  

Response: Transport instruction reply. 

6.3.2 Transport Instruction Response  

Purpose: The fundamental objectives are to give sanction or adjustment of the arrangement of the 

transport of items between all parties.  

Trigger: The Reply will be sent by the LSP (transporter) to the LSB. The exchange will be activated 

inside the concurred time span from receipt of the Transport guidance.  

Response: Dependent on the transaction circumstances.  

6.3.3 Accompanying Transport Documents  

Response: Communicate data for paper records that must be moved along with the merchandise, for 

example, hazard info. This data can be imparted electronically, yet at the same time should be 

accessible as physical archive during transport.  

Trigger: These documents are sent by the LSB to the LSP (freight forwarder or carrier) at the settled 

upon date and time. LSB and LSP need to indicate and concur who will be responsible for printing the 

documents.  

Response: Dependent on the transaction circumstances.  

6.3.4 Transport Status Request  

Purpose: To demand data with respect to the status of the transfer.  
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Trigger: The Transport status solicitation will be sent by the LSB (who can be the supplier, retailer, 

3rd party warehouse or cargo forwarder) to the LSP (the carrier). The transaction can be utilized 

whenever. The LSB may approve other parties to have access to the transport status data, for example, 

the consignor or the consignee. 

Response: The Transport Status Notification is the reaction to this exchange.  

6.3.5 Transport status Notification  

Purpose: This deal allows the transmission of status data by a shipment forwarder or transporter, to 

the gathering mentioning data concerning a transfer of products, for which a transport instruction was 

recently sent. Status data at a consignment level, either coded or free text, is given with related some 

other data relevant to the reported status. 

Responsible party: The Transport status notice will be sent by the LSP to the LSB. The transaction 

might be sent on a booked premise at foreordained times, in consequence to a straight enquiry 

(Transport status solicitation), or following a predefined event or milestone. The LSB may approve 

different Parties to access transport status data, for example, the sender or the recipient.  

6.3.6 Final Transport Status Notification  

Purpose: This transaction permits sending the final status of the delivery (otherwise called IoD, 

Information on Delivery) to the LSB. Data may incorporate actual date and time of delivery, special 

cases, such as, damages and deficiencies, name of the individual who finished paperwork for receipt.  

Trigger: The Final Transport Status Notification will be sent by the LSP after the conveyance.  

Response: Dependent on the exchange circumstance.  

6.4 Transactions for Transport Pick-up Operations 

6.4.1 Pick-up Request 

Purpose: Request data for the pick-up of the merchandise. 

Trigger: The Pick-up request will be sent by the LSP (carrier) to the Consignor before the pick-up is 

to occur, accurate timing relies upon the agreements. 

Response: Pick-up affirmation  
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6.4.2 Pick-up Confirmation 

Purpose: To correspond the pick-up data to the LSP.  

Trigger: After receipt of the Pick-up application the Consignor will send the pick-up confirmation to 

the LSP (transporter).  

Response: Dependent on the exchange circumstance.  

6.5 Transactions for Transport Drop-off Operations  

6.5.1 Drop-off Request 

Purpose: Request data for the drop-off of the products, for instance, the time window and unloading 

dock. The exchange may also function as pre-arrival notice to the Consignee. The Drop-off solicitation 

should just contain fundamental data, for instance, estimated aggregate weight, total volume, shipper, 

type of materials that would let the Drop-off point to arrange for when the delivery (products) ought 

to be conveyed.  

Trigger: The Drop-off solicitation will be sent by the LSP (transporter) to the Consignee before the 

drop-off is to occur, precise planning relies upon the understandings.  

 

Response: Drop-off verification. 

6.5.2 Drop-off Confirmation 

Purpose: An activity to convey the drop-off data to the LSP. The Drop-off Response should just 

contain essential data, for instance, date and time-window, booking-reference to quote when delivering 

and delivery-instructions. 

Trigger: Afterward receipt of the Drop-off solicitation the Consignee will send the Drop-off 

affirmation to the LSP (carrier). 

Response: Not anticipated  

6.5.3 Signed vehicle records  
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Purpose: The signed transport documents (otherwise called POD) fill in as evidence for the LSP that 

She/he acquired the products at the Consignor and conveyed them to the Consignee. After the transport 

has been done, the LSP (transporter) files the marked transport documents. The LSP may permit the 

LSB to access to the filed transport reports, for instance by giving a web link.  

Trigger: The transport records are signed upon acquisition (by the Consignor) and upon delivery (by 

the Consignee), and after that filed by the LSP (transporter).  

Response: Dependent on the transaction circumstance. 
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CHAPTER SIX 

Implementation, Demonstration and Evaluation 

6.1 Phase C: The Information Systems Architecture 

6.1.1 Proposed Information Architecture  

The IA is an N-tier web Information Architecture application that is adapted through the process of 

re-appropriated as discussed in chapter two from DHIS2 and the Ethiopian E-services platforms which 

is fundamentally base on service oriented principles. Service orientation enables designing of 

interoperable, reusable and loosely coupled services. Moreover, it avoids functionality overlapping 

among services and enables single data accessing and manipulation in the system. The service oriented 

approach ultimately improves consistency and security of data within the system and add up to the 

scalability and maintainability of the system in general. 

Collection of such services resulting from the project can easily be reused at enterprise level fostering 

the agility and flexibility to accommodate changes to business processes and implement new business 

processes by using services already designed. 

System Architecture 

The proposed IA solution will be built on layered-based architecture whereby client interface layer, 

business logic and data layer are separated as is conceptually shown in the figure 6.1 given below. In 

the proposed Architecture, Layers represent logical division of components and functionality without 

taking the account of physical components. There are many different ways to group related 

functionality into layers but here, we select ways that enable us to divide the application into separate 

layers that have distinct roles and functionalities to maximize maintainability of the code, optimize 

the way that the application works when deployed in different ways and provides a clear demarcation 

between locations where certain technology or design decision must be made. 
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                    Figure 6.1 The proposed Information Architecture  
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• The presentation layer serves as a front-end of the application, provides a user interface to the 

end user of the application. It also controls the look-and-feel of the applications and responds to 

user events.  

• The service layer provides APIs to connect the business layer to presentation layer (UI) and 

external systems. 

• The business layer of the system maintains the business rules and processes required. This layer 

links presentation layer with data access layer. Our data access layer is purposed to give to the 

business logic components access to backend data sources. 

• The data layer is used as a data repository for system, user, and transaction data for storage, 

retrieval, and reporting. It also supports data management functions. 

• Crosscutting concerns represent key areas of the system design that are not related to a specific 

layer in the envisioned application. 

6.1.1 Transaction Planning Sub-System 

As per the discussion on the previous Section the Planning Sub-system has various application 

components. These are Plan Initiation, Need Collection, Need Reviews and Need Consolidation. 

senior  

Plan Initiation component is major part of the Procurement Planning sub-system. This Component 

deals with the initial steps of Procurement Plan initiation. To see details about the component, refer to 

Appendix IV. 

Need Collection component is a part of Planning sub system located in the middle layer of e-Logistics 

architecture. To see details about the component, refer to Appendix IV. 

Need consolidation component is shared component as part of Workflow application component 

located in the middle layer of e-Logistics architecture. This Component is responsible for deciding if 

something will require approval and the ways to manage the next step forward. To see details about 

the component, refer to Appendix IV. 

6.1.2 Service/Case Management Module 

This module manages list of services by managing categories (create, update, delete, assign), 

managing sub-category (create, update, delete, assign), managing services (create, update, delete, 

assign). To see details about the component, refer to Appendix IV. 
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6.1.3 Organization Management Module 

This module enables system administrators to manage organization, Organization units, teams, 

organization type, and related activities. It enables to create, update, display detail information, delete, 

activate and deactivate organization and organization type. To see details about the component, refer 

to Appendix IV. 

6.1.4 Form Builder Module 

This module enables creating dynamic and customizable user input forms for collecting organization 

based information. Actors of this module can create forms with different input controls by drag and 

drop on the panel specified. To see details about the component, refer to Appendix IV. 

6.1.5 Service/Case Manager Module 

The core component of e-Commerce Logistics Information Architecture is responsible for creating 

and handling logistics cases ordered by customers. The term case in this scenario is for transport and 

warehouse operations managements situations (Logistics situations). To see details about the 

component, refer to Appendix IV. 

6.1.6 User and Role Management Module 

This module enables a super User to Create, List, Edit and Delete Users. It also enables roles be 

assigned and removed from users. It allows certain Roles to be Created, Read, Edited and Deleted; 

and Privileges be assigned and removed from/to this Roles. To see details about the component, refer 

to Appendix IV. 

6.1.7 Account Management Module 

This module enables a User to change credentials and password, reset password and change email. To 

see details about the component, refer to Appendix IV 

4.1.8 Authentication Module 

This module enables User to login to system and access authorized resources within the system. To 

see details about the component, refer to Appendix IV. 
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6.1.8 Authorization Module 

This module enables the system grants a user, access to a secure resource if he/she have the required 

privilege for that resource or denies him/her that access if she/he has not the right privilege. To see 

details about the component, refer to Appendix IV. 

6.1.9 Customer Portal Module 

This module enables customers to file cases (i.e. complaints, suggestions, inquiries and tips), track 

cases, and communicate with government organizations.  

6.1.10 Service Productivity Module 

This module is used to manage service/case dispatching for each delegated service. Case dispatcher 

are used to set different rules for different delegated services for given organization. You can create 

new rules, edit, publish, reorder, activate/deactivate, clone or delete existing dispatcher rules for 

selected delegated service for further details see Appendix IV. 

6.2 Data Design 

In this Section, the persistent data management is presented as Entity-Relationship Model (ERM) 

diagram. ERM is an abstract and conceptual representation of data. In addition, E-R represents the 

conceptual database of the system. In all the E-R diagrams, the notation represents entities as boxes, 

and relationships as lines between the boxes. Different shapes at the ends of these lines represent the 

cardinality of the relationship (i.e., 1 or many). For ease of readability, the E-R diagram of the e-

Logistics system is categorized and presented on the bases of logical relationship see Appendix IV. 
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6.3 Graphical User Interface Designs (Prototypes) 

6.3.1 CUSTOMER PORTAL MODULE 
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6.3.2 AUTHENTICATION MODULE 

 

6.4 Demonstration of The Artefact 

A number of web application, components services features or (i.e., determinants, characteristics, 

heuristics) identified from preliminary phase, phase B, and phase C, are exhibited to measure the 

viability and value of these service features. For instance, the web service features acquired from 

phase B, are utilized to redesign various online services in phase C in order to advance the 

comprehension and perception of the information and service providers specialists of logistics 

organizations on the electronic data design. Phase D exhibits the manner in which the online IA as 

well promotes information exchanging and interoperability among e-commerce actors, employees 

of a particular company and with other logistics Agents. Thus, these research asses the 

effectiveness of the information architecture to improve interoperability and information 

exchanging practices. 

Different configurations of the web application where showed together with the configuration of 

certain service creation, this leads to an advice of which logistics service components should be 

implemented to solve each logistics company problems, which web application class should be 

implemented, and which design situation of web service should be selected. During the expert 

interviews, all the elements of the IA framework and the framework as a whole were compared to 

real world examples and were validated as correct. During the demonstration different execution 
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paths where shown and if necessary, possible changes were made when the expert point it out as 

necessary. Additional explanation was given on the possible execution paths of the framework. 

This explanation was focused on the limited implementation paths because of the low number of 

respondents. 

If the number of respondents is higher, the possibilities of the IA implementation scenarios shuld 

increase. The comments of the experts on the overall working framework were positive, and no 

major changes were proposed. This is due to the fact that the actual elements were validated in the 

evaluation section and this demonstration sole purpose was to demonstrate the working framework 

to the experts. The experts all agreed on the same strong and weaknesses of the correctness of the 

framework. The frameworks weakness was mainly based on the lack of a high number of IA 

implementation cases. The experts stated when the IA implementation cases sample would 

increase the power of the IA framework would also increase. The experts complemented on the 

fact that such a large problem could be summarized in such and clear and useful tool to support 

the implementation of e-Logistics. 

6.4.1 Service/Case Fulfillment Scenario Demonstration 

A. User Login 

  1. Open System 

  2. Type User Name and Password 

  3. Click login button. To get into the system. Then you 

will see a page just like the picture below 
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B. Case Dispatching 

This module allows you to dispatch service requests to a unit of an organization 

                                                                         Who uses the module? 

                                                                                               • A case worker with dispatcher role 

                                                                                                 Prerequisite to use the Module 

                                                                                              • Service request must be submitted from a   

                                                                                                  customer  

                                                                                                 How to use Case dispatching module? 

                                                                                                 Dispatch a case 

1. Login into the system  

2. Then click on the case dispatching from the left side menu as shown above. 

3. Then submitted cases will be displayed. 

 

4. Then choose the submitted case you want to Dispatch 

                                                                               5. Then Click on the dispatch button.  

                                                                               6. Then you will see a modal with a list of         

 

                                                                                   units. 

                                                                               7. Select unit that you want to dispatch the 

                                                                                   case to by clicking in the combo box 

                                                                                             8. Click done 

 

 

C. Case Fulfillment 

Purpose  

This module is used to fulfill customer service request that dispatched to a specific service delivery 

unit. This module is starting point for case worker to do on customer service request. Case fulfillment 

contain the following operations: 
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I. Business Operations: 

1. Form Based                                                       4. Drop-off Appointment 

2. Review - Actions: Adjust and Approve            5. Notification and Track 

3. Confirm                                                             6. Return Management 

Who uses the module? 

• Case worker 

Prerequisite to use the Module 

• Case has to be dispatched 

• User name and password with caseworker role 

How to use this module? 

1. Login to the system 

2. Select Case Fulfillment menu that is shown below picture that marked by ①and the system renders 

list of customer cases. 

 

 

 

 

 

 

3. Click case title on the above picture that marked by ②and the system renders the following screen. 

 

 

 

 ①  ② 
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                                                                           ①     ②           ③                      ④          

A. Business Operations: 

   1. Form Based 

 

 

 

 

 

 

 

 

 

 

2. Review  
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As you see bellow picture, you have 3 option to do on this task namely: 

• Adjust: This operation redirects the task to customer. 

• Reject: This operation aborts and transfer the task to Notification operation. 

• Approve: This operation transfer task to Confirm task operation. 
 

 

 

 

 

 

 

 

 

 

3. Confirm  

As you see bellow picture, you have 2action button that used to do this task. These are: 

• Not Confirm: this operation aborts the task and transfers the Notification operation. 

• Confirm: this operation transfer task to next task  
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4. Drop-off Appointment 

As you see below picture, you set start date and end date and click Plan Schedule button. 

 

5. Notification 
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6. Return Management 

a. Click Forward link at step 3 picture marked by ③ and the system modify your screen as you see 

below. 

 

 

 

 

 

 

 

 

 



95 
 

6.5 Evaluation of The Generic E-Logistics Information Architecture 

The constructed generic web based IA is finally evaluated by experts both from the logistics sector 

and IT. These experts are web master, database administers, information expert, logistics operation 

unit owners, IT team leader, technology experts and managers The evaluations try’s to identify the 

extent of users’ acceptance of the web based IA which is designed in this study. The points raised 

to evaluate the created artifacts are the following [72]. 

• The generic web IA can help customers to quickly find relevant information on the web. 

• The designed information content and e-Logistics information requirements are the same. 

• The generic web IA is useful for user satisfaction. 

• Generic web IA increases information exchanging by recommending services related to the 

ones being considered. 

• Generic web IA is simple and easy to use. 

Summary of evaluation of experts’ acceptance testing result is presented below. 
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1 The generic web IA help customers to 
quickly find relevant information on the 
web system. 

5    3  1    4.44 

2 The Constructed information content and 
e-logistics information requirement the 
same. 

6     2  1    4.55 

3 The generic web IA useful for user 
satisfaction. 

4     1     4    3 

4 The generic web IA enable to improve 
web site design and usability. 

4     4     1    4.33 

5 The generic web IA enable to improve 
service delivering system. 

7     2     4.77 

 6 The generic web IA increase information    

exchange by recommending pages related 

to the   ones  being considered. 

   7 2     4.77 

 7 The generic web IA adaptive and easy to

use? 

   7 1      1    4.66 

 8 The generic web IA enable information 

exchange between Employee. 

   7 1  1    4.66 

 Average  4.39 

                     

                                Table-6.1 Evaluation of the generic web based e-Logistics  

According to the evaluation result obtained (see table 6.1 above), 4 .39 on average experts believe 

that the web based IA is useful. This clearly shows that the created web based IA improves 

information exchanging practice, helps users to quickly find relevant information on the web, 

increases service delivery system of logistics and improves interoperability. 

6.5.1 Discussion of Results 

The overall objective of this AI is create what information sharing elements are necessary in order to create a 

well-managed information exchange situation and design AI that could satisfy these situations in a manner that 

can have generification so as to serve general e-logistics industry. The means they implement it in order to reach 
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the aim differs in many respects such as, the specific industry firms are engaged in, the IT maturity level of the 

firms, skill-set that is found in each organization and governance are main environmental issues. 

By highlighting the generative mechanisms of DHIS2 and E-Services Ethiopia and the surrounding 

ecosystem, we may discover what features of the HMISs and E-Services that are used to adapt the 

system towards the domain of e-logistics. First, the platform-like architecture of DHIS2 E-Services 

Ethiopia is examined and how the generative capacity is used to configure the system’s core, create 

custom applications and enable end-users to meet the functional requirements of an e-logistics. Next, 

I evaluate how the heterogeneous actors involved in the projects have formed general relationships 

that support the re-appropriation process. By examining information contents that are required in e-

logistics’ information architecture according to business entities and internal work unit’s requirement, 

I also highlight how IA can be utilized for implementation and how they form the design through 

participation. By combining the findings with supporting literature, I propose IA that captures the 

essence of the socio-technical re-appropriation process, together with a table showing evaluation 

summary of the user acceptance test results. All the process models of DSR along with TOGAF are 

considered in this IA, as they all show qualities that are beneficial to the e-logistics process. 

Configuration of the Core 

In the model presented by Roland and others, the generic core is said to have a low design flexibility, 

but high use flexibility [73]. This description matches well with the proposed IA. The core offers a 

high use flexibility by providing the metadata model, which makes the information system 

configurable to a large amount of settings. In addition, the source code is itself flexible and accessible 

as a FOSS, but changes in the code are far less accessible and significantly more complex than the 

flexibility offered by the metadata model. The case in two companies included a change in the source 

code of e-logistics IA. Yet, the programming was done. Changes in the code requires great insight in 

both the C# programming language and the core’s general architecture. Thus, it is safe to say the 

design flexibility in the generic core is rather low. On the other hand, all cases involved have a great 

amount of metadata configuration, i.e. use flexibility. All demonstrations created a metadata structure 

that represented the domain of logistics, through configuration of data elements, indicators, categories. 

End-user Development 

Configuration of the core is a crucial phase of re-appropriation because it sets the assumptions for the 

outer layers. The e-logistics core’s usage flexibility is reflected in the metadata model. On one hand, 
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a successful metadata structure is one that enables the implementation to meet the functional 

requirements, by allowing developers to create specific solutions on top of an architecture that is 

tailored towards the unique context or domain. On the other, a faulty configuration of the metadata 

model can lead to problems down the line. Thus, design choices made in the core are propagated to 

the outer layers and issues with the design often become imminent at a later stage of the 

implementation.  

The complete IA was revealed to the experts during demonstration, all the working elements were 

demonstrated. Different configurations of the platform where showed together with the configuration 

of certain design problems, this leads to an advice of which method fragments should be implemented 

to solve the problems.  

During the expert evaluation, all the elements of the IA and the IA as a whole were compared to real 

world examples and were validated as correct. During the evaluation different execution paths where 

shown and if necessary, possible changes were made when the expert point it out as necessary. 

Additional explanation was given on the possible execution paths of the framework. This explanation 

was focused on the limited execution paths because of the low number of respondents. When the 

number of respondents is higher, the possible number of the configuration and usefulness of the IA 

also increases. The comments of the experts on the overall working framework were positive, and no 

major changes were proposed. 
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CHAPTER SEVEN 

Conclusion and Recommendation 

7.1 Overview 

This chapter discusses the research’s output i.e. the artifact, main findings in a manner that answers 

the research questions and meets the objectives of the research and provides conclusions drawn from 

the research and the recommendations for future research. 

7.1.1. Discussion  

The core objective of this research is designing a generic web IA for e-commerce logistics industry to 

promote information exchange among different organs of the logistics supply chain, e-commerce 

platform providers and suppliers externally and at the same time between the units/departments of a 

single logistics companies. In order to achieve this objective, design science research, case study and 

TOGAF are employed in this research. The research was conducted on five logistics firms that are 

found in Addis Ababa. 

Interviews were conducted with the Domain Expert respondents who were identified according to the 

actors defined by TOGAF. The interview identified the information requirements of the Departments 

of the Warehouse Management and operations units, Transport Management and operations units and 

ICT and technology units. On the basis of the requirements, Information architecture was designed 

and Architecture Vision and business architecture were analyzed. The business architecture showed 

the business capabilities of logistics industry, the major business process of logistics and the 

information used by each business process. The current information exchanging practice of most of 

the matured logistics enterprise is found out to be mostly manual. Hence, a generic web centered 

Information Architecture is designed to enable service users to access information through web 

system. 

Conclusions are presented according to the research objectives and discussed in detail on the basis of 

research questions that are stated in chapter one. Therefore, three sub-objectives are defined to achieve 

the research objective. Thus, the result came up with the following conclusions for each research 

question as discussed below. 
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One of the issue raised in this study is identifying the key interoperability capabilities and information 

exchanging practices of the Ethiopian e-Logistics accordingly, 

The interviews conducted with the Domain Expert respondents and the analysis of logistics services 

capability showed that the current business process of logistics industry in the country, interoperability 

and information exchanging practice and the way of service delivery method to customers is through 

documents, seminars, training. Thus, the problems identified in the current situation are: - 

1. Existing Systems Structures and Designs: - The interview illustrated that the service capabilities 

of e-Logistics are delivered based on semi-automated and fragmented systems; for this reason, 

among others there is low quality of service, none existence interoperability among different 

stakeholders and low quality of data in addition data redundancy problems are common. 

2. Logistics Transaction Planning: - Transactions Planning is the most essential element of e-

logistics supply chain management, the current practices of the planning are unstructured and 

disorganized in most of the cases which doesn’t have a predefined logical or physical processes 

structure.  

3. Service Delivery and process efficiency: - Form the interview we identified information exchange 

among businesses and between internal business units of companies are largely manually there is 

no web based information exchanging - since there is no interactive and collaborative information 

sharing facility between internal business units in which the most of the activities are done 

manually that evidently create low quality of service and an information gap with in different 

business partners customers and within the sections of a specific business unit and with other units 

also. 

4. Performance Monitoring from End User Perspective: - Currently there is no mechanisms to track 

and monitor works from the customer’s side. 

5. Measure Service Ratings: - Form the interview we identified that there are no gadgets for 

customers to measure the level of satisfaction by services they get form the organizations 

6. Automated Escalation – Process Traceability and Visibility and Early Handling of SLA Violations: 

- Even though all service provisions have specific service level agreements and contracts there is 

no means of early problem detection and handling mechanisms in place.   

7. Information Retrieval and Data Analytics: - Accessing different information resources is very 

difficult to access easily i.e. most have either manual search mechanism or semi-automated and 
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fragmented organizational data structures. Thereby making it time consuming in case they need to 

see the old original document. 

8. Preparing Different Formats: - Since there is a delay in exchanging reports as these passes through 

many levels, they are vulnerable to damage and quality problems which make it hard to prepare 

Report. It does take time to collect original documents and compile them for formatted report. 

9. Security and Control Problem: - Currently All of the company’s systems has little security. Each 

organization employees do not have a role based hierarchical access to information resources. 

Hence this situation leaves companies vulnerable to internal and external threat. 

10. The other advantage is provision of real-time logistics service information: - Compared to legacy 

practices of obtaining logistics services information daily and manually from a multitude of 

agencies in the Logistics lifecycle, this connected and online look up is highly advanced and ensure 

seamless optimal price selection done automatically though the cycle across Agencies and Actors. 

These logistics services information should be aggregated online using a “logistics service 

information Look Up APIs” hosted by the Logistics Provider, so it is possible to get real-time 

logistics service information from a whole range of service providers, updated by the minute, hour 

or day. Automatic, Accurate and Real-Time Payments reconciliation also follows as a logical result 

of this connected eco-system. All in all, Rates and Payments no longer are an impediment to a 

seamless Delivery experience. 

11. The other key attribute of the proposed IA is facilitating Reverse Logistics: - E-Commerce based 

Logistics IA as compared to traditional Logistics is the relative proportion of Returns. Depending 

on the commodity being sold on E-Commerce sites, returns tend to be an inevitability and any 

Logistics Ancillary Service Provider & System is in a position to adapt to reverse logistics. 

12. Audit Trails: - Since the way to communicate between different internal directorates are manual, 

which results manual data exchange or by using external drivers it is big problem and it would be 

cause for data damage. 

All these uncertainties are due to unavailability of right information. We identified important issues 

that cause for all the above problem by analyzed the e-Logistics business capabilities and business 

process decompositions and the research identified the requirement information for logistics services 

to efficiently and effectively e-Commerce. Then we tried to find out who own this information in the 

services and either each units have permission to access this information or not. 

The other issue is delineating the logistic supply chain information contents that are required in e-

logistics’ information architecture according to business entities and internal work unit’s requirement? 
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In order to find out the requirement contents of the logistics supply chain information in the case of e-

logistics we were focused on logistics service capabilities based on warehouse capacity capability, 

Transport capacity capability and we created the functional decomposition diagram and presented the 

services capabilities of Logistics management and operations that are pertinent to the concern of an 

information architecture while we examined services capabilities of Logistics from a functionality 

standpoint, thus it is conceivable to rapidly create models so that logistics organizations perform this 

task without being dragged into extended debate on how to do it. Thus we showed the business 

processes and from the business process we identified the required information for the e-Logistics IA. 

In this study we attempt finally to design a generic Information Architecture for a Logistic chain in 

supporting e-Commerce. 

The base for the generic IA is the requirements that is gathered from the respondents, business 

architecture analysis and state of the art literature review.  This follows the TOGAF. The requirements 

identified from the interview with respondents from domain experts are used to design the architecture. 

Microsoft Visio/UML was used to visualize the architecture which is clearly discussed in chapter 

three. The business architecture shows different services capabilities that provided by a logistics 

companies and different business process respective to capabilities. Information architecture shows 

how the users access to the service. 

7.1.2. Conclusion 

This research has tried to reveal how an information architecture can be designed to meet functional 

requirements. Several authors write about generic information systems and how they are made to 

accommodate a collection of requirements from a wide range of organizations and contexts. As such 

systems grow, they turn into complex ecosystems with several levels of flexibility. One might argue 

that this flexibility makes such generic information systems adaptable not only to other organizations, 

but other domains entirely. Yet, the existing literature on this process of generification and re-

appropriation were found rather limited among many other factors. By conducting a study on DHIS2, 

of the who and E-Services Ethiopia, I have examined how to design a generic IA for e-Commerce 

logistics information sharing. There are two main essential findings that are found critical for the 

successful investigate of this IA design. 

• Technical enablers: The designing of the IA through re-appropriation process was achieved by 

designing the information system that have certain generative capacity that have similarity to the 
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ones that were mentioned earlier that include, a configurable core that is modified easily by the 

domain system experts, sophisticated end-user configuration tools and endorsement of best 

practices by the logistics industry experts and finally infrastructure that support the operation of 

IA. 

• Social enablers: Assisting the technical enablers, the process also requires a diversity of 

heterogeneous stakeholders that participate in the process through aligned and mutual 

directedness, complementing each other’s knowledge, permissions, social standing and resources. 

The information architecture must “grow” into use by the processes of cultivation and participatory 

design, in which the end users actively participate in the design process and are appropriately 

trained to meet the functional requirements of e-logistics.  

The main limitations of this research is that the low amount of experts were used for validation of the 

IA. The IA is validated by experts in demonstration. However, to support a real world implementation, 

additional proof is needed that the IA is valid and correct. Nonetheless, the validation of the IA is 

performed in a controlled and rigorous way and can be seen as a contribution to the field. 

One of the main limitations of this research is that the low amount of experts used for validation of 

the IA. Another limitation regards the actual working proof of the framework. The IA is validated by 

experts in demonstration. However, to support a real world implementation, additional proof is needed 

that the IA is valid and correct. Nonetheless, the validation of the IA is performed in a controlled and 

rigorous way and can be seen as a contribution to the field. 

Lastly, this limitation regards the exploratory nature of this research concerning the use of situational 

artefact construction in an immature field. It is still not clear that using this technique is possible in 

immature fields and therefore possibly threats to validity could arise.  

In an IA for logistics is important to clearly represent three main factors: 

• Information flows: Movement of information from a generating entity to a receiving entity; 

• Information sources: Internal process or units that generate data; 

• Type of information: The characteristics of information to be exchanged. 

Regarding the type of information, in general we can classify information in six categories: 

information related to the customer (i.e. information about service user), information related to 

Fulfillment (i.e. job completion, Job request, business units and resources), information related to 
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Service (i.e. information on specific service, service capability, service responsibility and service 

request information) are the general characteristics of the information to be exchanged. 

7.2. Recommendation 

On the basis of logistics requirement, the generic IA and the supportive information classification and 

information model has been developed. Still all the issues have not been addressed in this research. 

Thus the following research has been recommended. 

1. The architecture proposed by this research is a conceptual architecture. So, there is lot more detail 

information necessary to adopt this kind of architecture. Like for example, what could be the detail 

technological specifications like capacity of servers, configuration of computers, speed of 

connectivity according to the access, what could be the financial requirements and so on. Thus, it 

is recommended to do the study on in depth analysis of requirements on the basis of the designed 

architecture. 

2. On the basis of logistics domain experts’ requirements, the generic IA and the supportive 

information classification and information architecture has been developed. The proposed IA will 

solve the problems mentioned in the current system if logistics companies implement the proposed 

architecture. 

3. It is also necessary to provide training for employees working on the system to successfully 

implement the proposed architecture. 

4. E-Commerce involves a lot of components that enables the core process, such as payment 

technological standards, legal frameworks and citizen readiness this research is only focused on 

the principal elements of logistics management, there still remains a vast area of work to be done 

in the above domains as well in the logistics itself to fully enable e-Commerce. 

5. The IA to design aims at improving and optimizing ICT resources and to standardize the 

information exchange and promote interoperability. 

 Still all the issues that have been listed need scientific justifications and substantiate them with proper 

evidence. Thus, the above recommended researches especially no 4 and 5 in relation to e-Commerce 

interoperability capability and information exchanging in e-Commerce have been recommended for 

the future researches. It is also necessary to undertake research by implementing the proposed 

architecture and evaluate its effectiveness in the day to day information exchanging activities among 

the logistics and e-Commerce sector. 
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Appendix IV:  Organizations’ and resonant details 

N. Name of the 
institution 

Business Address: Name of the 
officer 
interviewed 

Designation of the 
officer 

1 Belay Trade and 
Logistics Service PLC 

Addis Ababa, Bole 
Sub-city  

Ermias G/medhin 
 

General Manager 

2 D.H.S. Transit PLC  Addis Ababa, Bole 
Sub-city  

Kidist Shiferaw Officer 

3 Ethiopian Maritime 
transport and logistics 
service (COMET)  

Addis Ababa, Akaki 
Kality Sub-city, Saris 
Abo 

Haile Belay Operation Manager 

4 United Packers and 
Movers International 
PLC 

Addis Ababa, Kirkos 
Sub-city 

Amare Asefa General Manager 

5 Merha Transit PLC  Addis Ababa, 
Nifassilk Lafto Sub-
city, Kadisco 
building  

Ayalsew Mesfin 
 

Operation Manager 

6 C.L.S. Logistics 
Service 

Addis Ababa, Bole 
sub-city 

Neguse wabela Shipping  
coordinator 
 

7 Ethiopian Postal 
service Enterprise 

Addis Ababa,  Kirkos 
Sub city 

Belesty Esubalew Marketing and 
Business 
Development 
Manager 

8 DHL Worldwide 
Express Ethiopia  

Addis Ababa,  Bole 
sub city, near 
Imperial hotel  

Senay Lemma  HR Manager 

9 Mugad Trading PLC  Addis Ababa, Kirkos 
Sub city, wereda 8  

Alemayehu Kedid  
 

Assistant manager 

10 Ethiopian Airlines  Addis Ababa, Bole 
sub city 

Ato Solomon Corporate 
Communication 
Officer 
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Appendix: II – Letter of Support Request 
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Appendix: III -  Interview Questions 

Addis Ababa University 

COLLEGE OF NATURAL AND COMPUTATIONAL SCIENCES SCHOOL OF 

INFORMATION SCIENCE 

Research Questionnaire:  

This table is left blank for researcher’s use only 

Questionnaire Code    

Department    

Issuance Date    

Return date    

 

Dear Prospective Participant,  

This survey is aimed at collecting data and information from a cross section of logistics and logistics 

companies in Ethiopia related to development of a strategic alignment guide for E-Commerce in the 

country. The aim is to assess the readiness of the logistics and transportation sector in the country to 

support e-commerce and to evaluate gaps that may be currently existing and to help in the development 

of the most appropriate framework, strategies, policies and programs that must be undertaken in order 

to prepare the logistics and transportation sector in support of e-commerce. 

General Instructions to Respond the Questionnaire:  

Please carefully read the following notes for proper understanding of the items/questions of this data 

collection instrument. The data collected from individual respondents would be kept confidential and 

would be aggregated to draw important inferences and conclusions. 

Should you require any further information, want feedback on the study or need to contact the 

researcher about any aspect of this study, please contact me using the following address—(Samuel 

Berhanu Balcha Mobile No. +251-911884098; Email samb2975@gmail.com).  

Thank you for scarifying your precious time in advance! 
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1. Name of the Institution: __________________________________________________________ 

2. Business Address:  ______________________________________________________________ 

3. Name of the Officer filling the form:  _______________________________________________ 

4. Designation of the Officer:  _______________________________________________________ 

5. Yours last year Revenue in Birr (Tick that applies) 

 Less than 5 million Birr 

 5 - 15 Million Birr 

 15 - 25 Million Birr 

 25 - 35 Million Birr 

 35 - 50 Million Birr 

 Excess of 50 Million Birr 

6. How many full time employees for you have (Tick that applies) 

 Less than 50 

 50-100 

 100-500 

 More than 500 

7. What is the nature of your business (Tick that applies) 

 National Transporter / Trucker for movement of goods 

 Regional Transporter of goods 

 Parcel Services for businesses / individuals 

 Domestic Courier service 

 International Courier services 

 National Warehouse Operator 

 Cold Chain Operator 

 None of the above 

 Others: ............................................. 

8. What is the geographical coverage of your operations? 

 Local (within the city) 

Specify the names: ______________________________________________________________ 

 Regional 

Specify the regions within Ethiopia:_________________________________________________ 

 National 
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 Regional within Africa 

Specify countries: ______________________________________________________________ 

 International 

9. What is your product coverage? (Tick what applies) 

 Industrial and Engineering Products 

 Raw materials for construction industry 

 Raw Agriculture Produce in bulk 

 Raw Agriculture Products in packages 

 Processes Agro Products 

 Coffee / tea 

 Raw Leather 

 Leather Products 

 Textile and Clothing 

 Food Products 

 Consumer Durables / Electronics 

 Perishable Commodities 

 Other consumer products: _________________________________________________________ 

10. Physical Infrastructure: How many offices you have and where? 

_________________________________________________________________________________

_________________________________________________________________________________

How many warehouses you have and where? 

_________________________________________________________________________________

_________________________________________________________________________________

11. Transport and material handling equipment including trucks, vans and others that you have: 

SN  Name of Equipment  Numbers  Specifications  

    

    

    

    

12. If you handle perishable products like food, fruits and vegetables do you have specialized resources 

for transporting and storing such products like air conditioned vans and warehouses. (Tick what 

applies) 



- 7 - 
 

 Yes, we have 

 No, we do not but will have soon 

 No, we do not have 

 None, does not apply 

13. Do you employ information technology and computer systems for managing your logistics 

business? (Tick what applies) 

 Yes some computers for routine office work 

 Fleet Tracking Systems 

 Delivery Tracking Systems 

 Warehouse Management Systems 

 Customer Relationship Management Systems 

 External Web Portal Interfaces to Customers to track Deliveries 

 Internal Web Portal Interfaces to internally manage aspects of your Logistics Business 

 Mobile Apps or Mobile Handheld Devices for Goods Checking-In and Checking-Out at any point 

in the Logistics Chain 

 Yes, we are subcontracting ICT work to outside companies 

 No, we do not use IT 

 

14. If you employ information technology and computer systems for managing your logistics business 

is your systems integrated with the systems of your business partners? 

 No our ICT system is standalone 

 Yes our system is web based integrated system – we allow our Business Partners to access our 

system for various fulfillment touch points like Delivery, Customer Contact etc. 

 Other: _________________________________________________________________ 

15. What technologies and IT standards are you employing for your ICT systems? 

 In House Developed (Windows) 

 In House Developed (Open Source) 

 Licensed Logistics / ERP Third Party Product installed In-House 

(Please specify Product Name):____________________________________________________ 

 Licensed Logistics / ERP Third Party Product installed externally and managed by a third-Party 

Vendor (Please specify Product information)  
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_________________________________________________________________________________

_________________________________________________________________________________

________________________________________________________________________ 

 SaaS or Cloud based Logistics / ERP Product (Please specify Details) 

______________________________________________________________________________ 

_________________________________________________________________________________

16. What business policies if any do you follow on such matters like customer service, refund and 

insurance claims and others? 

 Do not have any policies 

 Yes, our Business carries Insurance against damages and other exigencies – paid for by us. 

 Yes, Insurance is mandatory for Customers to purchase for their orders with us – we have Insurance 

Partners for our Logistics Business which our Customers can buy when they place orders with us. 

 We do not have agreed service levels in writing with Customers 

 We have agreed service levels in writing with Customers – with Penalties 

 We have agreed service levels in writing with Customers – without Penalties 

 We offer Reverse Logistics Services 

 We do not have a dedicated Customer Service Team 

 We have an in-house dedicated Customer Service Team 

 We have an outsourced dedicated Customer Service Team 

 Yes, reverse logistics is mandatory 

 Others (specify) ……………………….................................................................... 

17. Are there any specific government or legal requirements that apply to your industry with regard to 

conduct of your business or any mandatory regulations? 

 No. There are no requirements or regulations 

 Yes. There are (specify) _________________________________________________ 

18. Are you providing logistics and transportation services to any e-commerce company? 

 No, we do not serve any e-commerce company 

 Yes we do serve 

(Specify Name and business of your partner that you serve at present) _____________________ 

______________________________________________________________________________ 
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19. Do you think your company is ready for supporting e-commerce in the country? If not can you tell 

what should be done to make logistics companies in Ethiopia ready to support e-commerce 

development in Ethiopia from the following aspects? (tick that applies and give details) 

 Manpower Skilling and Availability – for easier access to workforce who can contribute to a fast 

growing eCommerce oriented market 

_________________________________________________________________________________

_________________________________________________________________________________

 Legal Regulations – What would like to have improved or changed to enable better business, 

especially to allow you to compete in a competitive eCommerce market? 

_________________________________________________________________________________

_________________________________________________________________________________

 Tax Regulations – What would like to have improved or changed to enable better business, 

especially to allow you to compete in a competitive eCommerce market? 

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

____________________________________________________________________ 

 

 Technology Ecosystem like 

 Broadband Internet Availability & Accessibility 

 Broadband Internet Speed 

 Data centre Availability 

 Mobile Phone Signal Coverage 

 Mobile Data Availability and Accessibility 

 Mobile Data Speed 

 Support from Government on Logistics Automation with discounted ERP / Tracking / Fulfillment 

Systems 

Please provide further details: 

_________________________________________________________________________________

_________________________________________________________________________________ 
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Section II: Questions regarding information sharing 

1. What is the communication format that you use to share data with the logistics sector? 

____________________________________________________________________________ 

2. What type of information is considered to be crucial in your organization? 

____________________________________________________________________________ 

3. What information provided by your directorate is useful for the logistics sector? 

____________________________________________________________________________ 

____________________________________________________________________________ 

4. Does the department know what information its users need to access? _______ If yes, what are 

they? 

___________________________________________________________________ 

____________________________________________________________________________ 

5. Is it known the information your organization needs to create and capture in the first place? _____ 

If yes, what are they? 

____________________________________________________________________________  

6. What do you think should be adapted in the future to share information? 

____________________________________________________________________________ 

7. What are the drawbacks of the current information sharing system? 

____________________________________________________________________________ 

8. Is the information stored digital or in paper? 

_____________________________________________________________________________ 

9. If it is digital, is that online system? ____________  if yes, how do you manage the system? 

_____________________________________________________________________________ 
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10. If it is in paper, how do you update and manage? 

_____________________________________________________________________________ 

11. Is information always stored in corporate rather than personal spaces? Yes /no ___________ 

12. Are the information requirements associated with the workflow of the process in the units in 

identified the form of standards, handbooks, procedures? Yes / no ______________ 

13. Are technologies, skills and infrastructure for storage, maintenance processing and retrieval of 

information available? Yes / no ______________ 

14. What do you say about providing information to the logistics sector online? 

____________________________________________________________________________ 

Section III: Organization’s opinion on access to information 

1. What do you say about providing information to the logistics sector online? 

____________________________________________________________________________ 

____________________________________________________________________________ 

2. Is there any policy which allows easy access to information to logistics sector? 

____________________________________________________________________________ 

____________________________________________________________________________ 

3. Is there any difficulty in linking and sharing data among your organization’s employees? 

____________________________________________________________________________ 

____________________________________________________________________________ 

4. What will be the benefit if centralized database is created, linked and shared with each other? Should 

there be any access restriction to some of the information----for the privacy of the data? It means 

privacy of the data. 

____________________________________________________________________________ 

____________________________________________________________________________ 

6. Anything else you want to add please? 
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____________________________________________________________________________ 

____________________________________________________________________________ 

 

Section IV: required for service delivery 

1. What are the major functions of your organization? 

____________________________________________________________________________ 

2. Do you have any role in the service delivery of your organization? 

___________________________________________________________________________ 

___________________________________________________________________________ 

5. How are the services delivered to the user (process for service delivery)? 

____________________________________________________________________________ 

____________________________________________________________________________ 

a. Are there any systems that support the operation of the service delivery? 

____________________________________________________________________________ 

____________________________________________________________________________ 

b. What applications /devices/systems are used to deliver the service? 

____________________________________________________________________________ 

____________________________________________________________________________ 

6. What is the information you require to provide those services? 

____________________________________________________________________________ 

____________________________________________________________________________ 

7. How do you get that information? 

____________________________________________________________________________ 

____________________________________________________________________________ 
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8. Are there any difficulties to get information? 

____________________________________________________________________________ 

____________________________________________________________________________ 

9. How do you minimize those difficulties? 

____________________________________________________________________________ 

10. Will it be beneficial if web based IA is implemented for your organization services? 

____________________________________________________________________________ 

____________________________________________________________________________ 
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Appendix: IV Design Details 

A. Core/Back-end Components 
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B. Front-end Components 

 

6.1.1 Transaction Planning Sub-System 
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6.1.2 Service/Case Management Module 

Front-end Components 
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Back-end Components 
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6.1.3 Organization Management Module 

Component Decomposition 

Front-end Components 
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Back-end Components 
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6.1.4 Form Builder Module 

Component Decomposition 

Front-end Components 

 

Back-end Components 

 

Pseudo Code / Algorithms 
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Class Diagram 
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6.1.5 Service/Case Manager Module 

Component Decomposition 

Front-end Components 
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Back-end Components 
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Class Diagram 
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6.1.6 User and Role Management Module 

Component Decomposition 

Front-end Components 
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Back-end Components 
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Class Diagram 
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6.1.7 Account Management Module 

Component Decomposition 

 

 

 

 

 

Front-end Components 

Back-end Components 
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Class Diagram 

 

Component Decomposition 

Front-end Components 

 

Back-end Components 
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Class Diagram 
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6.1.8 Authorization Module 
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6.1.9 Customer Portal Module 

Component Decomposition 
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6.2 Data Design 

6.2.1 Service/Mandate Management Module  
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CreatedOn

UpdatedBy
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IsDeleted
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ServiceSubCategoryID

ServiceCategoryID
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CreatedBy

CreatedOn

UpdatedBy

UpdatedOn

IsDeleted

Services

ServiceID

Code

Name

Description

CreatedBy

CreatedOn

UpdatedBy

UpdatedOn

IsDeleted

ServicesInSubCategories

ServicesInSubCategoryID

ServiceSubCategoryID

ServiceID

CreatedBy

CreatedOn

UpdatedBy

UpdatedOn

IsDeleted
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6.2.2 Organization Management Module 

 

 

 

 

 

 

 

 

 

OrganizationAddresses

OrganizationAddressID

AddressID

OrganizationID

Value

CreatedBy

OrganizationLanguages

OrganizationLanguageID

OrganizationID

LanguageID

IsDefault

CreatedBy

CreatedOn

Organizations

OrganizationID

Code

Name
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OrganizationTypeID

ParentOrganizationID

IsActive

CreatedBy

CreatedOn

OrganizationServices

OrganizationServiceID

OrganizationID

ServiceID
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UpdatedBy

OrganizationTypes

OrganizationTypeID
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Description

CreatedBy
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UpdatedBy

UpdatedOn

Teams

TeamID
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UnitID

CreatedBy
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UnitID
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UserProfiles

UserID

FirstName

MiddleName
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Email

Phone
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CustomerServiceID
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FormID
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Forms

FormID
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CreatedBy
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6.2.3 Form Builder Module 

 

 

 

 

Forms

FormID
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IsDeleted

CreatedBy
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Fields

FieldID

FormID

Title

Code

Description
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IsReadonly

DisplayTo
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6.2.4 Service/Case Manager Module 

 

 

 

 

 

 

 

 

CaseData

CaseDataID

CaseID

FieldID

Data

CreatedBy

CreatedOn

UpdatedBy

CaseDocuments

CaseDocumentID
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FieldID

DocumentType

[Document]
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6.2.5 User and Role Management Module 

 

 

AspNetRoles
Id

Name
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AspNetUserLogins
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ProviderKey

UserId

AspNetUsers
Id

OrganizationID

JoinDate

Email
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PasswordHash

SecurityStamp
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