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Abstract 

 

 

The greatest advantage of Information Technology (IT) is its ability in entitling personnel 

to achieve their goals. Allowing personnel to grasp knowledge and skills they weren’t 

aware of previously, rendering to a sense that it’s all about potential; as expressed by 

former CEO of Microsoft Steve Ballmer. Internet of Things (IoT) data, according to 

ORACLE (2017), provides insight from new data collected and provides solutions. Thus, 

allowing businesses to achieve new innovative services at a more efficient and productive 

manner while reducing the risk factors. Proving that the connections between the 

organisation and devices are securely connected, analysed, and integrated simultaneously 

with IoT data. Project Management (PM) the leading discipline in management that 

benefits enterprises through actual and operative management of change through its 

systematic approach of initiating, planning, executing, monitoring & controlling, Testing 

& Commissioning and finally Handing Over to the client the project; managing various 

types of projects with various drivers of change and uncertainty. (Sawyer, L. 2016). As 

significant as technology has become in our lives, this study aims in highlighting the 

importance of Internet of Things and the synergic implementation of Project Management 

disciplines in project-oriented organisations. It also explores the challenges, barriers, and 

benefits of IoT in synergy with PM disciplines. The paper also considered one of the most 

crucial elements of any organization or business, people, fixating on project managers 

and how the role of a project manager is affected in the innovative project oriented 

organizations.  

 

Key words: project management, strategic project management, internet of things, IoT 

data, RFID, project manager, innovation, implementation, integration, merger, synergy, 

information sharing, collaboration, efficiency, effectiveness. 
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1. Introduction 

1.1 Background 

Organizations and business environments have witnessed significant changes in the past 

decades, ranging from the average size of organizations to the global expansion of 

projects and megaprojects, noting the shift into digitalization and the way Information 

Technology (IT) has contributed to the continuous changing drivers of today’s markets. 

Fundamentally with the expansion to global markets and an organization tackling more 

than a project at a time it necessitated the realization of Project Management (PM) 

disciplines and the Internet of Things (IoT) technologies that comprehend the project 

throughout its lifecycle. From project initiation to project handover, ensuring a smooth 

transition within the phases of the project lifecycle while being strategically aligned with 

the organization's objectives and goals. Even though each organization represents a 

unique environment and culture, the PM disciplines, and guidelines they practice are also 

uniquely customized; in any form, PM disciplines represents a central tool in delivering 

innovations to the organization (Morris et al., 2010). Hence with strategically assigning 

the customized methods of PM in an organization, the challenges and barriers presented 

throughout the entire project life-cycle will be intervened by the project team and 

regulated according to the project plan. In fact, an effective application of PM disciplines 

brings qualitative improvements in the business outcomes (Somasundaram & Badiru, 

1992). 

Globalization is playing a critical role in increasing the complexity of projects. However, 

IT and IoT advancement are providing new solutions, tools, and support to Project 

Managers implementation of PM disciplines within the changing environments. 

Traditionally, project management has always been used and in the management process 

of handling one project at time based in a single place (Evaristo & Fenema, 1999) and it 

was mostly concerned with inputs/outputs process (Gorton et al., 1997). Providing vital 

and prodigious collaboration for project managers and diverse stakeholders, teams and 

labor forces within the project site and operation. Noting one critical aspect in the success 

rate of PM in projects is its ability to gather data, analyze data, monitor and control data 

and then communicate it through associates employed in several projects and different 

location (Jonsson et al., 2001). 

A new era of ubiquity paradigm is upon us according to the last United Nations (UN) 

report; humans will become part of the minorities when it perceives the production of 

data. The changes brought about by the IT are going to be dwarfed by those generated by 

the networking of everyday objects known as IoT (INFSO D.4 Networked Enterprise & 

RFID INFSO G.2 Micro & Nanosystems). Nowadays Information and big data represent 

a consequential component to possess in a corporation and provides a competitive 

advantage over its competitors and within the ever-changing markets. This criticality 

provides new paradigms for the usage of data and information collected from IoT devices, 

providing Real-Time Data (RTD) gathering and analysis (Ghimire et al., 2015). 

1.2 Problem Statement 

 

Through IT's advancements, crucial elements have surfaced relating to the gathering and 

processing of information. IoT represents the latest element in information gathering and 

data analysis. There is still not a standard definition for IoT technology, in fact it depends 

directly to the users. Researchers and practitioners provided different definition of the 

same technology, as well as entrepreneurs and corporate managers give descriptions 
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highlighting different features and peculiarities. In general, a possible definition of IoT 

Technology is: “An open and comprehensive network of intelligent objects that have the 

capacity to auto-organize, share information, data and resources, reacting and acting in 

face of situations and changes in the environment” (Madakam et al., 2015). The European 

Commission described IoT, as web-enabled devices that are each coded to acquire 

specific traits of their own. Allowing for effective and efficient operations in smart 

environments using the interfaces to connect and communicate within all project 

variables (Botterman, 2009). Internet of Thing could support all the different stakeholders 

during a project life-cycle, solving various technical and communication problems, 

increasing the level of collaboration amongst parties. IoT creates opportunities, and with 

the continuous development of IT the limits are yet to be set, however with all the 

possibilities IoT technology has to offer a high consideration should be the ethical manner 

of information collection and securely store the data (Weinberg, 2015). Internet of Thing 

represents a disruptive technology: its structure is revolutionary and the potential 

limitless. It permits full control of the web-enabled devices connected and is part of the 

network. Despite the issues of how objects should be connected, the important questions 

related to “why and when” objects need to connect through the IoT technologies and 

“what” new values they can bring to enhance existing services and processes in PM 

disciplines and environments (McKinsey Global Institute, 2013). Project Management 

merely adopting IoT technology will not translate to benefits for the firm unless the 

technologies are utilized (Liu et al., 2016). IoT technology utilization refers to the degree 

of IoT diffusion into the organization and the extent to which the organization employs, 

utilizes or implements the technology into its operations (Liu et al., 2016).  

 

Despite considerable research into organizational IT technology implementation, it 

continues to remain an issue for organizations. IT implementation is complex, time-

consuming and costly, and every organization is different in regard to their respective 

processes, people and functions (Motiwalla & Thompson, 2009). Thus, the extent to 

which accepted implementation theories can be useful to an organization adopting a 

technology is limited. Implementation of IoT technologies can even be taken a level 

further and are not only challenging for the adopting organization but are also very 

intimidating. It is clear to organizations that IoT technologies are a necessity not only to 

facilitate increasingly complex supply chains but also to be able to relate to customers. 

However, IoT implementation is particularly challenging since it is not just one 

information system implemented, but a thriving and developing pool of smart 

technologies that are producing an enormous amount of Big Data. The Big Data must be 

analyzed to contribute value to the firm - a concept referred to as the technology 

productivity paradox (Liu et al., 2016). It is especially vital for organizations to have clear 

and focused IoT understandings, strategies and implementation plans when adopting IoT 

technologies. 

1.3 Gap Spotting  

The significant challenges project-based organizations face today are the steadily 

increasing complexity of processes involved to realize the project, objects or services, 

and in the same time the difficulty to obtain valid and effective support tools that aid in 

managing all the processes involved in the projects. Therefore, real-time data gathering 

could affect the critical process of decision making, facilitating the Project Manager role. 

Thus, it is fundamental to research and to correspond to the evolving technologies in the 

domain of Internet of Things (IoT) together with project management approaches to 

create a unique system (Ghimire et al., 2016). The possibility to gather real-time 
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information generated from practically any “smart objects” in the real world, opens up 

unexplored paradigms for various applications. However, it requires great effort to create 

an efficient management process of such information and useful knowledge from 

sensorial raw data (Ghimire et al., 2016).  

With the acknowledgment that people (employees, stakeholders, or altogether the users 

of the technology within an organization) are the key contributors to implementations in 

projects (Motiwalla & Thompson, 2009). Thorough research on the consumer has been 

prepared, henceforth referred to as the user in this thesis, and their perceptions of IoT 

technologies specifically within logistics contexts becomes warranted. Broadly, 

technology adoption and user acceptance are no new topic and thus extensive research 

has been devoted to its development in theory and in practicality for project-oriented 

organizations. A comprehensive spectrum of theories has been developed to explain user 

technology acceptance which is widely used to predict consumer behavior in a variety of 

disciplines and technological contexts. However empirical research is lacking when it 

comes to purely considering the human side and explicitly evaluating user perspectives 

of IoT technologies, and is even less apparent within the contexts of the logistics industry. 

What’s more, and as to be expected with business research, the few theories existing that 

explain consumer acceptance of IoT, and innovation technology at large, have been 

developed through quantitative analyses. In fact, there is a lack of qualitative analyses in 

logistics research (Gammelgaard, 2004; Gao & Bai, 2014) and qualitative approaches that 

evaluate consumer perceptions of IoT technologies are scarce. The existing theories to 

date, have been developed through the structured testing of new variables against previous 

theories with the aim of updating or expanding upon them (Easterby-Smith et al., 2002). 

In other words, consumer perceptions of IoT technology have purely explained through 

the testing of cause and effect methodologies. IoT research, logistics and business 

research at large could benefit from a qualitative analysis of consumer perceptions of the 

innovation technology (Gammelgaard, 2004; Gao & Bai, 2014). 

1.4 Research Question 

This research aims to explore the importance of IoT integration within the project 

scenario. Moreover, it aims to highlight the perquisites that emerge from such integration. 

Related theories and principles of IoT and project management integration will be used 

to back-up and support the evaluation. 

In his article ‘Logistics needs qualitative research-especially action research,’ Näslund 

(2002) summed up this gap: “If researchers within a certain academic discipline do the 

same kind of research as everyone else within the discipline then how useful will the 

research be” (Näslund, 2002). By approaching the research question presented in the 

Introduction Chapter through a qualitative methodology, it is guaranteed the flexibility to 

move free and widely inside the topic, focusing on general implication and perceptions, 

without the constraints that a quantitative analysis would impose. 

Thus, the research question has been developed in the following terms: 

Which are the requirements and consequences of IoT implementation in Project-

Oriented Environment? 
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1.4.1 Research Overview  

The previous insight on Project Management and Internet of Things, together with the 

concept of context-aware computing reported by Eleonora Borgia (2014), trigger a great 

interest for further investigation about the actual and future of the two subjects, 

considering different characteristics related to possible implementation and changes of 

the actual model. It is essential to examine how a change in PM and IOT integration can 

influence project-oriented organizations performance. To elaborate furthermore on the 

research question, the authors identified and categorized the following research purposes:  

1)  How will IoT support Projects in routinely activities? 

2)  How is the Project Management Discipline changing due to IoT installation? 

2)  Project Managers Role, how it will be impacted by IoT technology? 

Respectively the purposes aim to highlights niche insights about the matchings between 

IoT technology, Project Environment elements such as: Management Discipline and 

Manager Role. In particular, the first statement aims to demonstrate the importance of the 

new technology for the project life-cycle, highlighting criticalities and strengths of the 

installation. The second purpose wants to provide better understanding of the impacts of 

IoT applications to the discipline and the role of Project Management and Project 

Manager. Considering the structure, the purposes try to narrow down the focus of the 

research question, starting from projects in general to finish defining the necessary 

features of future Project Managers in order to handle IoT technology during daily work.  

 

Figure 1: description of thesis arguments (own construction) 

1.5 Structure of the Report 

The thesis follows a clear structure with different chapter headings given to help separate 

the content. The first chapter of the report is an introduction that informs the reader about 

the study’s overview, objectives, and expected outcomes. The second chapter moves on 

into the description of the academic literature supplemented by several considerations 

about the project’s surrounding. The third chapter details the methodology that the 

researcher undertook and provides the reader with an understanding of the different stages 

that the study will undergo. The fourth and fifth chapters provide the detailed collected 

primary and secondary data and demonstrate the analysis of these data. These sections 

will mainly focus on critically discussing the findings and linking them to theories and 

case studies related to several Project-Oriented Organizations. Finally, the sixth chapter 



10 
 

states the summarized conclusions and recommendations that the researcher offers to the 

reviewing board. 

 

 

 

2 Literature Review 

The chapter discusses the significant parts of the research questions from the theoretical 

point of view. Divided into three central section. The first one operates in the analysis of 

Project Management literature review with an accent on project-oriented business and 

market. The second highlights Internet of Thing field, considering a broad approach to 

the research: from architecture analysis to possible effects of implementation. The third 

and last part is central to the thesis, in fact, it represents the matching point of both 

disciplines; it provides essential insights for analysis chapter and conclusion. 

 

2.1 Project Environment 

2.1.1 Definition of Project 

Defining the term “Project” in a general way is fundamental to ensure a deep 

comprehension of the topic. Gaddis (1959) published in the Harvard Business Review the 

following definition “A project is an organization unit dedicated to the attainment of a 

goal, generally the successful completion of a developmental product on time, within 

budget, and in conformance with predetermined performance specifications.” Furtherly, 

PMI (2008) association defined “project” as a temporary endeavor undertaken to create a 

unique product, service or result in progressive elaboration. Each characteristic is 

fundamental and necessary for the establishment in the correct context. ‘Temporary’ 

define implicitly that the endeavor has a defined length in time, with a proper start and 

conclusion. The uniqueness of the outcome guaranteed by the not replicable process used 

to achieve the output; even with analogies with other projects, each one is unique in its 

features and characteristics. All the results are obtained due to progressive elaboration, 

defined as different kind of steps.  

The term project takes into consideration different aspects fundamental for the business 

strategy and the business model of a company. In fact, ‘project’ is mostly defined as a 

tool to reach and achieving strategic plans for the firm. The project itself represents the 

merging point of various characteristics and features: 1) team roles, 2) use of resources 

of various kind, 3) limited budget, 4) life-cycle, 5) performance measure, 6) limited time 

availability, 7) defined scope and goal. Together with the importance and the impact on 

company´s business strategy; it is attributed, combining all the previous elements, a 

certain level of vagueness which decreases during the progress of the endeavor (Burke, 

2014). Projects are being increasingly deployed as a means of achieving business 

objectives, to such an extent that management by projects is being articulated as a central 

management strategy; a strategy which reflects the relentless increase in complexity with 

which companies are having to cope (Smith & Dodds, 1997). The management of projects 

is of considerable economic importance, and dramatic growth has occurred in project 

work across different sectors, industries and countries (Turner et al., 2010; Winter et al., 

2006). Projects ensure success during times of change in an organisation (Hornstein, 

2015); therefore, they can be considered essential in terms of creating value and benefits 
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for an organisation (Jugdev et al., 2013; PMI, 2008). Furthermore, “projects intend to 

bring something new to their original environment, thus projects are innovative and can 

be considered as ‘entrepreneurial acts’” (Kuura et al., 2014).  

Although the endeavor can least for months or decades, the project itself always possess 

the same critical five phases which compose the “project life-cycle.” Projects have a 

lifecycle in which skills, tools and people are required to use resources effectively to 

complete the endeavour (Jugdev et al., 2013).  PMI (2008) defines “project life-cycle” as 

the “collection of sequential project phases whose name and number determined by the 

control needs of the organization" or organizations involved in the project. A life cycle 

can be documented with a methodology. In particular, the five phases which are familiar 

to every project are 1) Initiating, 2) Planning, 3) Executing, 4) Monitoring & Controlling, 

5) Closing. 

 

 

Figure 2: Visual representation of Project Life-Cycle (Anon, 2018) 

 

2.1.2 Project-Oriented Organization 

Projects have become a significant way to structure work in most organizations (Bakker, 

2010) and constitute one of the most critical organizational developments (Winter et al., 

2006). The term “project” is trending in describing modern organizations; both 

multinationals and small technologies firms refer to the word to describe their business 

model: projects oriented or projects intensive as an added value to their businesses 

(Söderlund, 2004).  

According to Gareis and Huemann (2000), project-oriented organizations are based 

mainly on the core value provided by PM discipline, which is in the end developed by the 

organization itself. The importance of PM discipline to define project-oriented 

organizations is clearly stated by Turner and Keegan (2001) when they defined the 

customization of needs and requests from customers and clients as main driver for the 

organization structure. On other hand, considering the requests from clients as trigger for 

a project oriented structure, it is the company itself which decide to adopt such a strategic 

choice for its business model, basing the organizational strategy of Management by 

Project (Huemann, 2014). Moreover, Hobday (2000) designed a project-oriented 
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organization’s model based on the innovative trigger and the research of novelty of 

complex product system (Hobday, 1998). According to Hobday (2000) the project-

oriented organization “is able to cope with emerging properties in production and 

respond flexibly to changing client needs. It is also effective at integrating different types 

of knowledge and skill and coping with the project risks and vision”. Such frameworks 

base the business on the singularity of aims, outcomes or goals (Whitley, 2006), in fact 

the peculiar solutions are offered to major clients due to a concrete, complex and 

organized networks of suppliers and coordinated contracts. In the same period, the 

following definition of project-oriented company was given by Gareis and Huemann 

(2000): “A Project-oriented Organisation is an organisation, which defines 

‘Management by Projects’ as an organisational strategy, applies temporary 

organisations for the performance of complex processes, manages a project portfolio of 

different project types, has specific permanent organisations to provide integrative 

functions, applies a ’New Management Paradigm’, has an explicit project management 

culture, and perceives itself as project-oriented.” Project Management, as a 

multidisciplinary discipline, plays a critical role during the management of project-

oriented organization in the twenty-first century. Eventually, nowadays it is necessary to 

abandon the planning and controlling theory and putting emphasis on learning in complex 

social systems in which humans are the center (Staadt, 2012). The coincides were also 

discussed by Jackson (2006) who advocates and suggested a combination of different 

elements: systems, methodologies and methods as main one. With special regard to 

human component, the capability to create a solid learning cycle and loop, is recognized 

as one of the main project management capabilities vital for the further development of 

the organization (Staadt, 2012). 

 

 

Figure 3: Model of the project-oriented organization (Gemünden et al., 2017) 
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2.1.3 Project Management as Discipline  

The discipline that studies, researchers and cares for the actuation of projects is called 

“Project Management.” Project Management defined in the PMBoK as the "application 

of knowledge, skills, tools, and techniques to project activities to meet the project 

requirements." (PMI, 2008). Usually, it includes, but not limited to, the understanding of 

clients’ requirements, definition of stakeholders’ needs, establishing an efficient channel 

of communication with the stakeholders, everything balancing competitive project 

constraints concerning scope, quality, schedule, budget, resource, and risk. Project 

management (PM) has been a settled science characterized by defined bodies of 

practitioners and commonly spread and accepted methodologies defined by international 

standards such as PMBOK® and PRINCE2®.  

Interest in projects business model and in general, in project management, has grown 

significantly in the last decades. The discipline of project management is diffuse in 

several industries and, nowadays, represents a public field and multi-disciplinary research 

topic (Pollack & Adler, 2015). Moreover, Industries and corporations are still evolving 

around project management approaches, as a secure path to growth (Price and Dolfi, 

2004; Thomas et al., 2004). Although it is not arguable that the field of project 

management, both the practically and theoretically speaking, has developed rapidly in 

recent years, some researchers specified the focus has been narrow and not specific 

(Lundin and Söderholm, 1998). Moreover, he stressed the actual paradigm is to consider 

projects as tools and project management as a set of models and techniques for planning 

and control of complex systems (Söderlund, 2004). 

Inside the PMBOK®, it is also possible to find the different facets related to every phase 

of the project life-cycle. The number of phases is changing years after years due to the 

complexity and the evolution of the discipline, taking into consideration also the evolving 

needs of customers and stakeholders in general during the entire process. 

 

Project Management 
Project Integration 

Management: 

 

1. Develop project charter 

2. Develop preliminary 

project scope statement 

3. Develop project 

management plan 

4. Direct and manage plan 

5. Direct and manage 

project execution 

6. Monitor and control 

project work 

7. Integrated change 

control 

8. Close project 

Project Scope Management: 

 

 

1. Scope planning 

2. Scope definition 

3. Create WBS 

4. Scope verification 

5. Scope control 

  

Project Time Management: 

 

 

1. Activity definition 

2. Activity sequencing 

3. Activity resource 

estimating 

4. Activity duration 

estimating  

5. Schedule development 

6. Schedule control 

 

Project Cost Management: 

 

 

1. Cost estimating 

2. Cost budget 

3. Cost control 

Project Quality Management: 

 

 

1. Quality planning  

2. Perform quality 

assurance 

3. Perform quality control 

Project Human Resource 

Management: 

 

1. Human resource 

planning 

2. Acquire project team 

3. Develop project team 
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4. Manage project team 

Project Communication 

Management: 

 

1. Communications 

planning 

2. Information 

distribution 

3. Performance reporting 

4. Manage stakeholders 

Project Risk Management: 

 

 

1. Risk management 

planning 

2. Risk identification 

3. Qualitative risk 

analysis 

4. Quantitative risk 

analysis 

5. Risk response planning 

6. Risk monitoring and 

control  

Project Procurement 

Management: 

 

1. Plan purchase and 

acquisitions  

2. Plan contracting 

3. Request seller 

responses  

4. Select sellers 

5. Contract administration 

6. Contract closure 

 

Table 1: Different facets of Project Management discipline (PMI, 2008) 

 

Project management is a multi-disciplinary topic, and for this reason, it has potential to 

bring several disciplines to focus on the same research topic, Main reason is that Project 

management is described as a strategic competence within organisations. It helps to 

follow business goals through projects and is an effective way of competing in the market, 

sustaining the business model and facilitating responses to external inputs and changes 

about the business environment (PMI, 2008). It is getting more and more complex due to 

the increasing complexity of companies executing their business strategy through projects 

because it is more than just numbers, templates, charts or graphs (Kuura et al., 2014; PMI, 

2008; Miloševic & Iewwongcharoen, 2004). 

As consequences of the increasing complexity of the project scenario under multiple 

points of view, organizations adapted to the changes to survive. They become more 

articulated, increasing department and diversifying the business model. Moreover, the 

interrelationships between internal and external environments, competitors and 

customers, force organizations to make decisions based on unknown variables. As 

Bennett (1991) observes, "Practitioners frequently describe their projects as simple or 

complex when they are discussing management issues. Thus, indicating to the practical 

acceptance that complexity makes a difference to the management of projects". 

Consequently, project management and moreover project-oriented organization have 

been associated with the overall management of environment´s complexity (Baccarini, 

1996). The increasing volatility, unpredictability, and complexity of unforeseen 

consequences of actions mean that new methods of managing, planning and executing 

strategy are needed (Thomas & Mengel, 2008).  

While considerable effort is still dedicated to searching for traditional project 

management techniques and paradigms, few studies are conducted to understand the 

actual environment of project-oriented management (Cicmil et al., 2006). New 

approaches result fundamental to handle the increasing number of features, and updated 

approaches are necessary to handle the increasing dimension and complex structure of 

projects, in fact the efficient use of projects in organization nowadays is the primary driver 

for the continuous search of factors which influence the success (Grabber, 2002). A shift 

of theory then, has been necessary to meet the different needs of all the numerous 

stakeholders working in the same system (Koskela & Howell, 2002). The shift of 

paradigm could affect the different area of the corporation, from cultural change to the 

introduction of disruptive technologies inside the production area, changing the business 

model or introducing new departments. Most of the time, the changes are driven by 

technological innovation.  As the early 20th-century, Andersen (2011) observed that most 
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of the advances in economies supported by process of “creative destruction” and changes 

in present believe. Notably, in the actual industry environment, ‘projectivisation’ of the 

business model represents the trigger to change paradigms in the core business, adding 

value to the existing project management department (Midler, 1995). To define and 

highlight the importance of project-oriented shift, Whittington et al. (1999) have 

convincingly documented project-oriented organizing to be at the top of the strategic 

agenda of many European companies. Moreover, several studies have documented the 

increased role of project managers and project directors in contemporary firms, remarking 

the importance of the roles for a competitive advantage (Midler, 1995). 

 

2.1.4 Shift of Theory in Project Environment  

It is possible to assume that two main theoretical traditions in project management exist 

and they are related with the increasing complexity of the projects. Complexity and 

uncertainty play a big part in projects, shaping and defining necessary features to handle 

the workload (Aram and Noble, 1999; Ives, 2005; Jafaari, 2003; Singh and Singh; 2002; 

Stacey et al., 2000 in Thomas and Mengel, 2008). Those are related to any aspect of the 

project: from stakeholder’s performances to uncontrollable constraints like the weather 

or an unexpected crisis. Analyzing the literature review in project management and 

project environment, due to the increasing complexity of project definition itself and the 

increasingly demanding requests from stakeholders, the necessity for new theories is 

evident, the element to achieve the project´s success are changing years after years 

(Gobeli and Larson, 1987). The traditional theory is connected with the engineering 

science and applied mathematics. It is primarily interested in the planning techniques and 

methods of project management (Pollack, 2007). Söderlund (2002) stated ‘‘. . . that 

‘traditional’ project management research is classifiable either as one of ‘optimization’ 

or as ‘critical success factor’ research . . .’’. In fact, since the beginning, project 

management has been considered purely as a set of skills dedicated to planning and 

control and, in many respects, niche application of engineering science and optimization 

theory. It is a common belief among authors that intellectual roots of project management 

research and knowledge are related to of planning techniques, such as Critical Path 

Method (CPM) and Program Evaluation & Review Technique (PERT) (Packendorff, 

1995). Some stated that the father of project management is the famous Henry Gantt, 

inventor of the Gantt chart, standard and famous model in project management practice 

(Wren, 1979).  

On contrary, latest project-organizational structure is based on modern theory. Modern 

theory considers fundamental the social sciences behind the project, such as sociology, 

organization theory, and psychology. As the field rapidly expanded, the need for internal 

debates about research topics increased and new themes appear (Söderlund, 2004). In the 

last period, due to the increasing role of the discipline inside the corporation business 

model and the evolution of the industries, project management trends pointed to 

corporations-related issues, referring to the management sector of project-oriented firms, 

project-oriented industries, project-oriented careers (Grabher, 2002). Modern theory is 

especially interested in the organizational and behavioral aspects of project organizations, 

in few words the major focus is related with “soft skills” (Söderlund, 2004). Moreover, 

its functions include the definition of stakeholders’ relationships, communication, and 

reporting; allocation of different responsibilities and tasks among workers and authority 

for decision making (Baccarini, 1996).  
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The previous paragraphs represent pertinent insight of PM approaches in fact, the focus 

of the ‘old’ PM disciple was the optimization of processes to obtain the best from the 

outcome (Pollack, 2007). Although the technical approach is still relevant, the steady and 

increasing interest in project management discipline demonstrated in the last decades is 

adequately explained by increasing adoption of more flexible and modern project-

oriented business model inside different industries (Söderlung, 2004). This phenomenon, 

in fact is not peculiar to a single field, but it has been documented by different researchers 

on the organization development and companies in many alternative industrial sectors 

(Ekstedt et al., 1999). 

Concluding, it is known that to establish changes in the organization it is fundamental and 

necessary to destabilize the existing structures from the structural base. Change enough 

the structure to introduce innovation but maintaining enough stability for the organization 

is fundamental to survive the shifts and the implementation processes (Hinings and 

Greenwood, 1997). To compete with the increasing complexity of the actual and future 

projects, experts referred it is necessary more emphasis on educational models, 

supporting and fostering techniques. “Creative and critical reflection, self-organized 

networking, virtual and cross-cultural communication, coping with uncertainty and 

various frames of reference, increasing self-knowledge and the ability to build and 

contribute to high-performance teams” they all represent critical factors for the success 

of a modern organization, moreover in the modern business environment (Thomas and 

Mengel, 2008). Furthermore, both project management and project manager have to act 

as main triggers and drivers to organizational success, ensuring a constant growth in the 

business and reducing the uncertainty characteristic of the global market. 

 

Project Management 
Project Integration 

Management: 

 

1. Project Plan 

Development 

2. Project plan execution 

3. Overall change control 

 

Project Scope Management: 

 

 

1. Initiation 

2. Scope planning 

3. Scope definition 

4. Scope verification 

5. Scope change control  

Project Time Management: 

 

 

1. Activity definition 

2. Activity sequencing  

3. Activity duration 

estimation 

4. Schedule development 

5. Schedule control 

 

Project Cost Management: 

 

 

1. Resource planning 

2. Cost estimating 

3. Cost budgeting 

4. Cost control 

 

Project Quality Management: 

 

 

1. Quality planning  

2. Quality assurance  

3. Quality control 

Project Human Resource 

Management: 

 

1. Organizational 

planning 

2. Staff acquisition 

3. Team development 

Project Communication 

Management: 

 

1. Communications 

planning 

2. Information 

distribution 

3. Performance reporting 

4. Administrative Closure 

Project Risk Management: 

 

 

1. Risk identification 

2. Risk qualification 

3. Risk response 

development 

4. Risk response control  

Project Procurement 

Management: 

 

1. Procurement planning 

2. Solicitation planning 

3. Solicitation 

4. Source selection 

5. Contract administration  

6. Contract close-out 

 

Table 2: Different facets of Project Management discipline (PMI, 1996) 
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Table 3: Comparison between Project Discipline Facets from 1st ed. PMBoK (PMI, 1996) to 6th ed. PMBoK (PMI, 

2008) (own construction) 

 

 2.1.5 Complexity in the role of Project Manager  

In the actual project environment, the impact of new technologies is deep and radical. For 

most of the stakeholders there is the perception of important changes happening, but 

everything is too quick inside a scenario characterized by complexity and uncertainty 

(Smith & Dodds, 1997). This is disorienting and tricky to managerial roles. In fact, 

managers undertaking projects, particularly when the work requires skills and approaches 

outside well-known domain, have frequently the necessity to face changes and 

challenges. Despite the difficulties, where such change can be integrated effectively 

within the project’s processes and methodologies, the organization’s learning is greatly 

enriched (Smith & Dodds, 1997). Rising of new technologies and the increasing 

complexity of the environment are forcing corporation and entrepreneur to change the 

approach to business and market. The ability to compute and analyze the vast amount of 

data thanks to connected items and an ecosystem built around smart objects became useful 

to forecast situations and corrective actions. Flexibility and quick response to external 

and uncontrolled inputs are an essential capability required to all figures working inside 

the project environment. Due to the shift of paradigms, the decision-making process is 

required to project managers not only during the initiating and planning phase, but it is a 

critical iterative process during the entire life-cycle of the project. Typically, inside the 

modern market which is changing rules and internal dynamics continuously, managers 

contribute differently to business processes and activities. Particularly, in project-oriented 

organization and development of relative business model, the criticality is related to the 

following points (Smith & Dodds, 1997):  

 

• ability to achieve business objectives and operational requirements within a 

mixture of internal and external resources, managed as a set of parallel running 

projects  

• managing of increasing pressure from known and unknown competitors, 

internationally and from emerging economies.  

• Encouragement of innovative and creativity processes in the organization’s 

boundaries.  

• Continuous adoption of innovative IT systems and technologies to support 

effectively and efficiently the project-oriented environment. 

 

The most significant challenges that project managers face today is not only the shifting 

of fundamental characteristic inside the project-oriented environment, but it concerns also 

the growing complexity of the project life-cycle activities, in particular to name a few: 

processes and supply networks, cost pressures, growing user and customer expectations 

for quality, quick responses to inputs, customized activities and processes, worker’ s 

safety and assistance to report. Moreover, the manufacturing process of most of the 

project-oriented companies is evolving from production-centered operation to a human-

centered business. In fact, nowadays the focus is continuously placed on workers, 

suppliers, and customers, enhancing relationships and collaborations among the network 

created around project scenario (Majumdar & Hadrien, 2011). Although the quickness of 

changes, project managers and business leaders should be aware of the innovations and a 

proactive attitude is always more necessary. They cannot wait until new technologies 

impact in the companies’ texture to determine which are the worth one of investment. 

Moreover, to have a proper idea about the future technologies, it is necessary a priori 
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study and analysis, concerning economic potential and capacity to disrupt the actual 

market. Both the aspects strictly relate to a shift of focus inside the industries for what 

concern technologies adoption and in the same time to what concern leaders’ capabilities 

and threshold skills during complex situation management (Thomas and Mengel, 2008). 

When a new technology is adopted, it becomes embodied in capital, whether physical or 

human, and it allows business strategies to create more value with less input. As stated in 

the previous parts of the thesis, to be able to manage change in complex environments, 

Hällgren and Maaninen-Olssen (2005) reported that project managers ‘‘used both formal 

and informal communication and interaction to solve deviations”. Cooke-Davies (2004) 

reports that recognizes projects as complex adaptive systems is a critical approach that 

means people become the fundamental tools for the project manager to ‘‘manage” the 

project throughout understanding, motivation and communication processes. Finding a 

sense, generating data and solutions, and learning from the environment become far more 

important activities than the traditional ‘‘control” techniques emphasized in traditional 

project management (Turner and Muller, 2005). 

 

Complexity reinforced the need of technical skills, but in the same time, it imposed new 

standards to project managers: social competence and emotional intelligence as first, 

enhancement of communication capabilities, capacities in organizational politics become 

necessary skills for a project director. Working on complex projects implies the ability to 

manage stressful situations, internally and externally to the project environment. This 

fundamental ability has to be supported by an extensive and effective set of soft skills. 

Based on the multi-dimensional model of project management knowledge (Mengel and 

Thomas, 2004) a significant shift, from technical to emotionally and spiritually 

intelligent, is required to handle complexity and increasing growing of unique projects. 

(Ives, 2005; Kloppernbord and Opfer, 2002; Turner and Mueller, 2005 in Thomas and 

Mengel, 2008). It is also arguable that PM may be in the process, not of a paradigm 

change, but an expansion of paradigms that are acceptable and applied to the field 

(Pollack, 2007). The importance of visions, values, and beliefs have emerged as 

competencies that are required from project managers in complex environments. 

Kloppenborg and Opfer (2002) identified the evolution and changes in the characteristics 

of project manager’s role, from mere processes controller to complete leaders and 

managers. Consequently, a high shift from the traditional project manager role of planner 

and monitor to actual and modern project managers must identify both in technical and 

social competencies. This change is necessary to develop the project manager role itself 

and furtherly, the entire work-team that work dynamically and creatively toward 

objectives in changing and evolving environments across organizational, functional lines 

(Thamhain, 2004a, and Thamhain, 2004b). Concluding, stressing the meaning of 

“learning,’’ ‘‘participation,’’ ‘‘renewal,’’ and ‘‘innovation’’ as crucial and indispensable 

capabilities in project management skill-set as they have been studied and reported for 

years in modern organization theory (Söderlund, 2004). 

 

2.2 Internet of Things (IoT) 

It is quite evident that the human race has been able to achieve what was once considered 

“impossible” over the past years. Several factors have changed the way societies live and 

function. People used to wonder what exists on the other part of the world that they live 

on. However, and ever since environments changed and communities became in greater 

need of each other, Earth could now be seen as a borderless set of integrated chains and 
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networks. Globalization and advancements in technology and information systems have 

given us, “humans,” and the chance to share data whenever and wherever needed. The 

Internet has facilitated our lives on various levels to a point where one can no longer 

neglect the fact that entities and businesses are only a subset of their environment. Since 

internet usage and accessibility have witnessed a potential growth over the last decade, a 

leap towards the concept of “an interconnected smart object (rather than only “end-users”) 

is paving its way. Thus, this sheds light on the emerging concept of “Internet of Things” 

(IoT). 

 

2.2.1 Introduction to Internet of Things 

As mentioned previously, it is expected that the Internet would shift away from its 

conventional concept (by which it only serves as a network that connects end users) and 

pave the way towards connecting both the virtual and physical realms (Miorandi et al., 

2012). Researchers refer to this concept and perspective as the Internet of Things (IoT). 

As this remains in its early stages of research and adoption, the concept of IoT will allow 

the rise of new opportunities and competitive advantages within the Information and 

Communication Technologies (ICT) sector because IoT is referred to as the following: 

 

Firstly, the interconnection of smart objects by means of extended global Internet network 

and technologies. Which Allows for global communication of information and analysis 

of core requirements in projects. Secondly, the set of supporting technologies such as 

RFIDs, sensors, web-enabled device, etc. Finally, the unity of applications and services 

that expand the market and business opportunities. Thus, IoT builds on three main pillars 

which relate to smart objects’; ability to be identifiable: anything can automatically 

identify itself allowing for the second pillar and their ability to communicate and 

collaborate and finally the third pillar and most crucial is their interaction amongst one 

another. Whether it was from RFID, Sensor or Web-enabled devices all connected, 

communicating and interacting with one another, resulting in a smooth and systematic 

data presentation and analysis.   

Since IoT is based on the idea of “smart objects” or things, it is important to set a clear 

definition of “smart objects.” According to Miorandi et al. (2012), smart objects are 

presented as physical things that are identified by certain physical features that rely on an 

identifier (usually a unique one). They have a minimal ability to be recognized and can 

accept and reply to incoming signals that are identified by a name and address. Smart 

objects acquire basic computing abilities while having the ability to detect physical 

phenomena (such as light or heat) and stimulate actions that in turn affect the physical 

realm. It should be noted that the last definition of smart objects is our main critical 

concern. IoT serves as consumers or providers of information affiliated with the physical 

world. Thus, it is not concerned with the point-to-point communications; it rather focuses 

on information and data. This increased level of diverseness and non-uniformity questions 

the architectural principles and design of the Internet and raises the need for the adoption 

of content-centric algorithmic principles (Saltzer et al., 1984; Jacobson et al., 2009). 

 

2.2.2 IoT Network Architectures and Principles 

Due to its complexity, IoT’s architectural networks and principles should be examined 

from several perspectives. These include system-level, service-level, and user point of 

view. Starting off with the system-level perspective, we can clearly state that IoT is a 
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dynamic, interconnected system made up of smart objects that produce and consume data. 

Upon the presence of devices that sense physical phenomenon and aggravate actions that 

affect the physical area, the potential to interface with the physical realm becomes 

possible. Therefore, autonomic and self-management abilities are essential in developing 

such solutions. As for the service-level perspective, the difficulty lies really in the 

integration of the data provided by the smart objects into services. To achieve such 

integration, architectural methods need to be adopted with the aim of smart object 

virtualization and representation in the digital field. In addition to that, methods that 

reveal IoT’s services added-value to the end users should be emphasized. Due to the high 

competitiveness of sectors and among businesses themselves, IoT can give entities 

competitive advantages over their rivalry. Also, IoT technology application is not 

restricted to a certain sector. In fact, studies have revealed that IoT will highly benefit 

sectors such as healthcare, workplace and home support, inventory and product 

management, environmental monitoring, and security and surveillance. Finally, and from 

a user point of view, IoT will increase end-user satisfaction by offering new responsive 

services that target consumer needs. IoT will experience a shift from “always on service” 

(which currently applies to our Web era) to “always responsive situated services.” This 

shift deploys a run-time and ad hoc application that answers the user’s specific daily 

activities and tailored needs. 

 

Like any other technological advancement and development, change usually follows an 

incremental process. It starts off with something that already exists and builds the 

essential growth. Relating this to IoT, expansion starts off with the currently existing 

identification technologies (such as RFIDs) (Roussos & Kostako, 2009; Michahelles et 

al., 2007). The growth then takes place with the introduction of wireless sensor networks 

which serve as a tool to collect data (Akyilidiz et al., 2002). Also, and from the 

architectural perspective, service-oriented architectures (SOA) approaches would serve 

as the building blocks for the expansion of the Web-based services (Ghezzi & Pacifici, 

2008). Having mentioned that, there are several primary system-level attributes that 

should be supported by IoT. The attributes range from Scalability to Security & Privacy 

mechanism that are elaborated correspondingly.  Scalability; which is the ability of a 

computing process to be used in various capabilities such as: identifying names and 

addresses, communicating information and networking data, managing information and 

knowledge, and managing services. Moving to Device Heterogeneity; which can only be 

managed and supported at the architectural and protocol level, as well as Internet design 

phase. The Energy-optimized solution was energy usage appears to be a common 

constraint within industries. Thus, energy optimization becomes more appealing to 

sectors. Coming to Data exchange one of IoT’ s major role would allow the ubiquitous 

exchange of data through the proximity of wireless technologies. IoT and smart objects 

will minimize human intervention by which sensors, nodes, and ad hoc networks serve as 

the main providers of data sharing and task coordination in what is known to be Self-

organization abilities. Another important ability would be IoT’s Tracking and localization 

abilities by which IoT allows tracking the location and movement of objects. Which 

allows it to proceed with Data management and Semantic interoperability, such as IoT 

facilitates the exchange and analysis of massive amounts of data and information; paving 

the way for automated reasoning. Definitely taking into account Security and Privacy 

mechanisms by which security should be considered during the design phases of IoT 

solutions, eliminating any violations of security and privacy. 
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Figure 4: IoT ecosystem representation (Fortino et al., 2014) 

 

2.2.3 Consequences of IoT adoption 

 As we have said earlier, IoT is the umbrella that serves technological advancements and 

it not a new class of systems. On the other hand, IoT promises self-configuration, higher 

degrees of flexibility, autonomic tracking and management, and self-organization. 

Focusing on higher responsiveness levels, IoT will be able to anticipate end-user needs 

based on real-time data. Thus, we can summarize IoT’s main system-level characteristics 

under three main points: anything communicates through forming ad hoc networks of 

interconnected smart objects. anything interacts with the sensing capabilities, and 

therefore anything is identified. 

Although the concept of IoT seems easy based on the existing technologies available, 

engineering this concept results in either its success or failure as several considerations 

need to be accounted for. When it comes to communication, computing and identification 

technologies, protocols should be made taking into consideration ways to save energy as 

this would provide businesses who implement IoT competitive advantages. The basic idea 

lies in performing active/sleep cycles that saves power during idle listening. Therefore, 

IoT would require an architectural system which supports low cost, low power, yet fully 
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integrated and interconnected devices that are an incompatibility with standard 

communication technologies.  

Moving on to the distributed systems technology, this area should allow the process of 

network building. Before carrying along with the content, let us define a distributed 

system. By definition, a distributed system is one who is motivated by separate 

mechanisms executed on various interconnected nodes. As the design of distributed 

systems is integral for IoT, IoT analysis should oversee the characteristics of 

synchronization, flow control strength, and routing protocols. Because eh Internet 

receives a vast number of data from the environment, error tolerance and robustness 

become important under IoT cases. Therefore, and for the purpose of eliminating or 

decreasing hardware failure, data integrity and safety concerns, and communication links 

failure, IoT deployment requires a system design which is natively vigorous to nodes’ 

failure. In addition to that, task synchronization poses a challenge towards data 

consistency and proper protocol functioning. The key issue from the implementation side 

is to simplify and facilitate the inter-connecting from the application perspective. Also, 

IoT addresses object by unique IDs, and this could only be done by adopting a global 

scale standardization methodology.  

Since smart objects will be well integrated and interconnected, appropriate applications 

need to be well managed and communicated; this affects the data that is coming from 

multiple sources and which is stored in a single source. Thus, improvements in knowledge 

management and data mining are essential to managing the data coming from different 

sources. As mentioned earlier, IoT is not a new system; instead is builds on existing ones. 

However, and unlike conventional devices, IoT ones are not centrally scheduled. On the 

other hand, the decision is based on the local interaction of IoT users and devices. In 

addition to that, IoT involves the growth of appropriate service delivery platforms that 

allow the co-existence of several services.  

To resume all the previous challenges to the implementation is possible to state a sort of 

“technophobia” as main issue to IoT implementation as it is for all the disruptive 

technology installation: fear of cost and effort to install and master the system, the fear of 

unknown technology and possible job-loss in the corporation (Smith and Dodds, 1997). 

 

2.2.4: Ethic and policy in IoT  

As it is the case when it comes to the adoption an application of any technology, security 

embodies a critical component for adopting IoT technologies. This is due to the fact that 

IoT functions under an “open” ecosystem where different parties and entities are involved 

in a specific application or task. Researchers have been able to identify three security 

issue that should be addressed: 

Data confidentiality, since IoT grants data access to both users and objects, it is essential 

to set clear definitions that relate to access control mechanisms and well as object 

verification processes. Thus, various prior researches that examined access control 

techniques to ensure confidentiality of information and communication systems have 

suggested several proposals that relate to IoT adoption. These proposals are based on the 

standard approach represented by the Role-Based Access Control (RBAC) concept which 

assigns specific roles to certain users and grants them the access rights needed; of course, 

those access rights are modified when user roles change. Thus, and for the purpose of 

IoT, researchers have suggested extensions on RBAC to protect data. The idea behind 

that is to apply a well-designed operator at the stream (Lindner & Meier, 2006). Another 

proposal suggests having the data access procedures and policies be defined and 
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controlled by the owner of the device being used and within the data stream. The last 

proposal is based on a role-based access control personalized by the data stream. This 

mechanism uses a query rewriting method which translates the incoming queries and 

helps in disabling the lack of having a standardized stream engine solution. Therefore, 

and as research has shown, to ensure data confidentiality in IoT technologies the 

following need to be addressed is through Identifying mechanisms that control access to 

data produced by IoT technologies. The ability to identifying an adequate query language 

that allows the applications to pull out the necessary information from the pool of data 

stream. Furthermore, identifying smart objects’ management systems that enable data 

confidentiality. 

 

2.2.5 Privacy and Security in IoT  

Privacy defines what data may be accessed by what user. Since IoT technologies rely on 

wireless communication, there exists a higher risk of violation because access can happen 

remotely. Therefore, to preserve privacy under IoT adoption, the following mechanisms 

are presented as a clear definition of privacy in IoT and develop privacy policies that 

specify the conditions by which it is appropriate to identify smart objects and access data. 

Also, develop innovative enforcement practices within its technology. According to Blaze 

and Feigenbaum (1996), trust refers to security policies that regulate access. Trust 

negotiation refers to the process of giving the right of resource access within different 

entities and parties. The challenges that studies have revealed in the definition of IoT trust 

mechanisms are regarded as introducing a trust negotiation language, then Designing a 

well-defined and flexible trust management framework. Moving along to developing an 

appropriate object identification management system while keeping in mind that the Trust 

negotiation mechanism definition is based on access control of data streams. 

 

2.2.5 IoT in different markets 

As mentioned earlier, RFIDs have paved the way for the adoption of IoT technologies. 

We can say that IoT is not only driven by the technological push that is currently 

happening these days; yet, it is also a result of the market pull. Not only does IoT have 

the ability to enhance market competitiveness, but it also opens new business 

opportunities. This is due to the fact that IoT technologies are able to bridge vertical 

markets by cross-cutting services. The interaction of Physical objects via digital means 

also enable the growth of new market segments. Finally, IoT data streams optimize 

business processes through its advanced analytical techniques. 

As for the markets that IoT could bring competitive advantage and added value into, 

studies have identified six markets. A brief description of the markets is proposed below:  
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Internet of Things in Different Markets 

Smart home and Smart 

Building 

IoT would allow lower resource allocation (such as water 

and electricity) which in turn would decrease overall costs. 

Decreasing costs means higher satisfaction to both producer 

and consumer. IoT implementation in homes and buildings 

example: application of sensors which detect when lights 

should be on/off, when heating and cooling system should 

function. 

Environmental 

Monitoring 

IoT enables the sensing of natural phenomenon and serious 

environmental hazards such as rainfall, volcanic eruptions, 

fire detection, and temperature monitoring 

Smart Cities IoT offers better traffic control system, smart parking which 

in turn improves mobility, monitors vehicular traffic, detects 

air pollution level and can be used in forensics 

Health Care IoT can be used to enhance current living solutions as 

patients will have the ability to carry medical sensors that 

monitoring their health. IoT also would allow the 

monitoring of patient activities and environments  

Inventory and Product 

Management 

IoT offers higher flexibility, maintains a real-time and 

accurate inventory stock control, provides after-market 

support and service which in turn increases satisfaction, and 

limits theft and fights counterfeits  

Security and 

Surveillance 

The objective of IoT technology adoption and 

implementation is to maximize socio-economic value while 

working on limiting and minimizing challenges and threats 

which related to data security and confidentiality  

 

Table 4: Internet of Things in different markets (own construction) 

 

2.3 IoT and Project Management Environment 

 

Despite having both researchers and practitioners are yet discovering the potential of IoT 

(Saariko et al., 2007), the technology represents a concrete opportunity for a corporation 

and, even if not entirely, the benefits of the implementation in the company’s culture are 

acknowledged. The Internet of Things environment is characterized by sensors and 

actuators related directly to physical objects. They are used to disclose different features 

about the objectives and the use is limitless, it is possible to embed the sensors to 

roadways and pacemakers in the same way. The created networks enhance the existing 

vast volumes of data which flows to machines for further analysis and correlations. The 

system, in which objects can sense and communicate with themselves and the 

environment, become a crucial tool for understanding complexity and elaborate quick 

responses (Porter & Heppelmann, 2014). Such interactive, on-demand, types of facilities 

are well suited to the support of project-oriented business and, furtherly its development. 
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IoT offers the possibility to affect different economic activities and industries, providing 

a solid base for the new market business models. Defined as a ubiquitous network, IoT 

will also influence the project-oriented companies which represent the widest segment of 

corporations nowadays. It is reasonable to consider the impact of IoT technology to 

corporations as a radical change, in fact, the new update will influence all the activities 

across the company, influencing therefor strategic decision, investment, and productivity 

(Kortuem et al., 2010). A good example of improved efficiency and productivity is 

represented by Stanley Black & Decker case. The famous company installed RFID tags 

on numerous and important manufacturing materials to gather real-time data. This 

information has been used by workers, supervisors, and managers to decide further steps 

of the production and correction actions if necessary. The usage of new technology 

provided a huge contribution to customers services and delivery management (Fleisch, 

2010). Another example is the collaborative manufacturing. There, ICT technologies and 

IoT support a loop of feedbacks without any breaks between each department and roles 

working on the projects: product designer, engineering, production facilities and 

customers. 

Increasing the complexity of the projects’ processes and management style in the actual 

market is bringing shifting elements inside the environment. The number of stakeholders 

in the project is increasing drastically, sharing information and communication is crucial 

to project success, and uncertainty of the environment is making challenges always more 

tricky and complicated to manage. It is the common thought that project management 

within diverse groups, often located in remote locations, will face many deviations in the 

original project plan (Atzori et al., 2010). For the previous reason, it is critically important 

to identify events and triggers that occur in the various phases of project execution and 

provide smart support, based on strategic management and data analysis (Atzori et al., 

2010). Furtherly crucial business problems are not solved by application of technical and 

functional skills, but taking into consideration complexity of interpersonal processes is 

necessary to provide solutions (Smith & Dodds, 1997). Moreover, considering a project 

as a common goal between different actors called stakeholders, coordination between all 

the parts is fundamental to the final success of the effort. IoT enhances all the relationship 

needs of the actors, on a larger scale than any other IT system, supporting different 

interpersonal processes. Increased connectivity between all parts involved and in general 

stakeholders, should allow effective and quick identification of issues. After the 

identification, the system supports the diagnosis and the future corrective actions (Fleisch, 

2010). This benefit is vital, and with a structured coordination of the IoT network, systems 

could be formed and blended to work together seamlessly. Combined, these elements 

could be used to deliver higher efficiency, effectiveness, and satisfaction (Fleisch, 2010). 

IoT helps to determine the meaning of information collected, providing a real-time 

solution and supporting in real-time decision making in a heterogeneous, highly dynamic 

environment (Atzori et al., 2010).  

 

2.3.1 Project-Oriented organization and IoT 

 

Oil and gas, mining or energy companies, which are big projects-oriented realities, will 

be enhanced drastically by the implementation of IoT technology. In the specific business 

environment, challenges must be faced, and issues need to be addressed to ensure an 

implementation of the technology. Both technological and social aspects should be 

understood before the IoT application will be widely accepted. Considering big project 

such as offshore platform construction, mining or excavation project, the number of 

workers and companies involved during the life-cycle is immense. Hardly, they will be 

connected to the same platform working on the same documents. Each of them will use a 
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proper software and personal documents which are shared in case of necessity among the 

teams, but the cooperation will stop at this stage. It is common to work with the different 

file extension, and sometimes the sharing actions are challenging and not successful. 

Interoperability and interconnection represent the central criticality to the adoption of IoT 

in projects environment. It is crucial, during the design phase and installation action, to 

ensure a high level of adaptation between the different nodes of the system, enhancing an 

autonomous behavior of the parts. IoT machines are continually monitoring the 

environment through sensors and dynamically making decisions and associated changes 

in real time given these environmental conditions and consumer or other stakeholder 

preferences. Porter and Heppelmann (2014) see an exponential gain in productivity and 

improvements in project management approaches and value chain processes. The 

implementation will increase awareness and support faster decision-making by the 

involved stakeholders (Atzori et al., 2010). In general, the access to a more 

comprehensive source of data and information could facilitate high impact changes and 

improvement to each phase of project life-cycle (Saariko et al., 2007). Increasing the 

awareness is a key benefit of IoT for the modern business model inside a project-oriented 

organization, it pushes manager to make more informed decisions. Internet of Thing 

problems are not related exclusively to the interaction within environment and 

stakeholders; networking aspects are critical in an equal measure. In fact, all the elements 

composing the structure of IoT in a Project, such as RFID and wireless objects are 

characterized by low resources and potential, in term of computing power and energy 

capacity. All the possible solution should take into consideration the resource efficiency 

of the entire system and the possible scalability of the problems (Ferreira Da Silva et al., 

2016).  

 

2.3.2 Overview of IoT and Project Environment 

IT systems provide useful means to extend interactive learning environment from remote; 

it enables dialogue between parts and enhance communication making projects more 

flexibly (Smith & Dodds, 1997). In particular, IoT technology will upgrade the 

interconnected system. All the communication aspect related to a project management 

process are enhanced by the real-time update and sharing capacity of the new network. It 

will ensure tangible benefits to all the business environment, society, individuals and 

business model in general, creating effective an efficient process to raise the decision-

making level to a more awareness stage. Several applications will be created thanks to 

the limitless possibility of a supporting digital platform. Enhancing project methodologies 

will affect society life-style. It will bring tangible benefits to the environment 

management, the society relationship, individuals, and business with the project and 

design of innovative services and products from various domains (Kortem et al., 2010). 

It is stated that the availability of on-demand, interactive and multimedia facilities 

produce important changes in learning process and approaches adopted in organizations. 

Project-oriented organization, with its flexibility in terms of work processes and 

methodologies directly link to the modern market context, is at the forefront of theory 

changing and technology implementation. Moreover, a great “step-jump” difference that 

IoT technology may provide is the possibility to ensure a constant learning process which 

arises as part of the outcome of project activities and, furtherly, it allows interactive access 

to the knowledge base at the stage where new projects are being initiated. Thus, the 

outcomes benefits from projects can be achieved, captured, analysed and used widely 

within the organization. This, in turn, will help organizations improve their 

responsiveness to changing business needs. 
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Even if dated, to quote Revans (1982): “the rate of learning should be equal or greater 

than the rate of change in an organization”. When technology influences and boosts the 

changes’ rate in the organizations’ culture, that technology become an essential 

component during the company’s flourish and growth. 

 
 
3.  Methodology 

3.1 Pre-understanding 

The authors of this thesis are mostly concerned with project management and how 

innovative technology, IOT, will affect and aid the project oriented organizations. The 

authors are currently undergoing the masters in strategic project management, 

commenced in MIP Politecnico di Milano moving along to Herriot Watt University in 

Edinburgh and finally concluding in Umea University. The following masters program 

provided in depth knowledge and courses of PM, its tools, techniques, and disciplines as 

well as providing strategic decision making. The following was provided to increase the 

student’s awareness and perspective on PM regarding strategy. Keeping in mind that the 

students also considered the personal competencies and broadened the knowledge areas 

of leadership while improving the soft skills of the participants. The masters program also 

provided  a cross-cultural experience and exposure having to manage and collaborate with 

more than 25 different nationalities. Thus an advantage is highlighted in regards to our 

competencies in PM and the ability to communicate and collaborate on various types of 

projects. Therefore we can comprehend the topic at a more efficient and productive pace. 

Nonetheless this also acts as a disadvantage since we may have presumptions and 

prejudice on the PM disciplines in Project oriented organizations, which in fact may avert 

us from discovering the problems further to augment the study (Saunders et al., 2012). 

Furthermore the authors are from different backgrounds where one was born and raised 

in the European civilization while the other in a Middle Eastern Civilization. The masters 

program was conducted in a eurpean civilization and follows the calues and perception in 

PM to that civilization. The first author was born and raised in a developed country where 

he gained his education and working experience in Italy. The second author was born and 

raised in Saudi Arabia then went to seek his education in Lebanon and carries out the 

culture beliefs and values of the Arab world while working  and gining experience in a 

undeveloped country. The main reason this has been stated is to highlight that the 

background of the two authors is mainly project oriented organizations and PM. One has 

university education in business management field and working experience in 

construction projects and consultancy within the innovative market . The other was 

specialised in project management and has experience in managing research projects in 

Technology industry. Thus, even though we are value assured in the view of project 

management and Internet of Things, we would like to stay objective in considering out 

the study while exploring and understanding them within Internet of things projects 

context in project oriented organiazations.   

3.2 Research Philosophy  

The way a researcher views the world around him and the ability to develop their 

knowledge and nature of that knowledge is best known as Research Philosophy (Saunders 

et al., 2012). Also referred to as the worldview by acquiring a certain set of beliefs that 
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guide the necessary actions (Creswell, 2003), one crucial component is to be able to grasp 

the worldviews primary concern regarding the reaserchers thoughts on the nature of the 

research (Morgan, 2007) and the way it affects the topic chosen to study, taking into 

account the method of chosing the research stratetgy and methodology. Research 

philosophy can be undertaken in two customs, either ontology or epistemology that will 

be described below. 

3.2.1 Ontology 

Ontology focuses mostly on nature of reality, and it raises questions about the numerous 

assumptions made by researchers (Saunders et al., 2012). This consideration which takes 

under analysis the validity and truth of the knowledge produced by researchers gives 

support to the contribution of epistemology and ensures a high standard of the study’s 

quality. Two crucial aspects of ontology philosophy are objectivism and subjectivism. 

Objectivism follows mostly the approaches and the idea of positivist positions, instead 

subjectivism is more associated with the interpretive tradition. The objectivism represents 

the position that social entities and objects affect us as external factors which are beyond 

our research influence (Bryman and Bell, 2003; Saunders et al., 2012). At the same time, 

subjectivism or constructionism holds a contradict thought. The subjectivist's idea states 

that experiences are the only way to genuinely understand and describe a phenomenal and 

furtherly make sense of social behavior. Hence, different positions are taken in between 

the researchers’ world on what concern the two types of ontology. While objectivists 

represent a pure observer actor who is detached from the world, observe and judge from 

“outside,” the subjectivists play an active part in the processes and phenomenon observed 

giving the experience the mission to teach. 

 

As the research focuses on exploring and understanding the use of a mixed and cross 

approach in a specific context of IOT execution, the ontological approach that better fits 

the purpose of this study is the subjective perspective. In order to study the theoretical 

concepts from the literature review in a practical setting, analyzing the views and 

perceptions of practitioners on the benefits and limitations, and the applicability of PM 

practices in certain contexts such as project oriented organizations allows for the use of a 

subjective ontology stance is essential. The opinions, perceptions and experiences of 

professionals and specialists in the field are crucial in providing a response to the research 

question and research objectives. Therefore, their perceptions are essential in determining 

reality and understanding the context of this research. To simplify it, when and why a 

certain PM implementation discipline is used greatly depends on the perceptions, 

activities and relations of the participants involved in the process and the level of 

technology they adhere to when viewing the internet of things. 

 

3.2.2 Epistemology 

 Epistemology deals with the question of what constitutes acceptable knowledge in a field 

of study (Saunders et al., 2012; Bryman & Bell, 2003). There are four epistemological 

positions: positivism, realism, interpretivism and pragmatism. Commonly an objective 

ontology will archetypally allow for a a positivist epistemological method to information, 

while a subjective ontology will tend to be determined by an interpretivist epistemology. 

While positivism focuses on exploring and elaborating facts and connections (Saunders 

et al., 2012), interpretivism pursues to comprehend what is occuring in a specified setting 

rather than concentrating exclusively on its measurables (Klein and Myers, 1999). 
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Subsequent to having a subjective ontological stance and interpretivist architype is 

affiliated wiith the objectives of the research and its aims to deliver. For the quthors to 

attain and present valid results the research aims to comprehend the precepitons, 

interpretaions and itentactions as well as denotation that take place while implementing a 

complex system such as IOT solutins in PM. By using the interpretivist epstimology 

valuable practical implications can aid or deflect the results in comparison to the theory 

elaborated in the litereature review section. Thus it is clear to state that for the complex 

innovative system to be implementd within PM disciplined a subjective experience is 

required that is occupied with expericnece perception and practical implications of the 

contributors are taken into account.  

 

3.3 Nature of Research 

The classification of research purposes is the threefold one of exploratory, descriptive and 

explanatory (Saunders et al., 2012). An exploratory study’s aim is to find out “what is 

happening; to seek new insights; to ask questions and to assess phenomena in a new 

light”; while a descriptive research is a means “to portray an accurate profile of persons, 

events or situations”. On the other hand, the nature of an explanatory research is to 

establish causal relationships between variables may be termed (Robson, 2002, p.5; in 

Saunders et al., 2012). Exploratory research is used when the research problem or 

question is badly understood. The research design should be effective in producing the 

wanted information within the constraints put on the researcher, for example time, 

budgetary and skills constraints (Ghauri & Grønhaug, 2010). Our research is more of an 

exploratory study because of the limited resources and research conducted on this 

innovative technology and the way it complements the PM disciplines in project oriented 

organizations. We would like to clarify our understanding of the competencies found in 

the literature and seek insights into the perspective of IOT and PM within their context. 

 

3.4 Research Approach 

There are two ways to establish what is correct or incorrect to draw conclusions, induction 

and deduction. Induction is based on empirical evidence, while deduction is based on 

logic (Ghauri & Grønhaug, 2010). Due to the emerging and probing nature of our research 

area an inductive approach is most suitable (Edmondson & McManus, 2007). Limited 

research and empirical evidence has been compiled to understand the competencies of 

IOT within the context of PM and project based organizations, by engaging in an 

inductive approach, we aim to add to existing theories. Using the inductive approach, we 

will draw general conclusions from our empirical observations and follow the following 

process: observations through interviews, analysis of findings, theory building (Ghauri & 

Grønhaug, 2010). We will seek to uncover themes in data that does not exist in the 

literature, through a process of tracing back and forth between theory and data (Bryman 

& Bell, 2003). The literature review findings informed the design of our interview guide 

and the key areas we would like to investigate further. It also established the link between 

IOT and PM. Since this link has been established, it allowed us to place better weight the 

odds and explore furthermore into the challenges and barriers that the project 

management disciplines face and interfere in IOT in our interview guide. Our findings 

could be incorporated back into existing knowledge to improve theories within this 
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emerging area. Inductive approaches tend to rely on qualitative methods, which will be 

discussed in the next section. 

 

3.5 Research Method 

Based on Easter-Smith, Thorpe, and Lowe (2002), one can classify research methods 

under two main categories: qualitative and quantitative. Starting off with the quantitative 

method, the research is involved in the observing and studying of a specific phenomenon. 

Interpretations are made, and the researcher reaches a final judgment or rationalization 

about the matter being studied. Numerical and empirical data are usually collected under 

the quantitative methods (Saunders et al., 2012). On the other hand, qualitative method 

occurs when the researcher examines a current condition and seeks to achieve knowledge 

and understanding about the topic. Unlike quantitative methods, qualitative methods’ data 

are narrative and not numerical. Therefore, it can be said that the research approach entails 

a holistic perspective (Cassell and Symon, 2015). 

To fulfill the research objectives, the authors of this thesis utilized primary data which 

was collected from interviews and discussions carried. Thus, literature review from both 

researcher and practitioner’s points of view is conducted. The process provided crucial 

insights of both disciplines, highlighting possibilities and matching points. In particular, 

the process provided theoretical information about project management shift of 

paradigms, from classic approaches to modern and customized methods, together with 

IoT description of possible benefits and barriers to implementation. Moreover, nine semi-

structured interviews were conducted with experts, practitioners, and professors who have 

been acting as either project managers, product managers or CEOs within various sectors. 

The researchers were interested in knowing more about how different cultures perceive 

IoT. Hence, the research’s pool of candidates belonged to different geographical origins: 

Arabs, Italians and Swedish. Also, secondary data will assist the overall understanding of 

the subject being tackled. Such data include research published by different practitioners 

and academic personnel, as well as various correlated agencies and organizations through 

semi-structured interviews.  

Bryan and Bell (2003) and Saunders et al. (2012) encourage a research model which is 

based on using various- as well as diverse- sources of information. They argue that the 

most effective strategy is that which grasps the real-world processes and verifies findings 

while limiting possible errors and preventing any bias. Thus, an appropriate research 

method for the study of IoT and modern Project Management was chosen. Keeping in 

mind the complexity of the methodologies and processes that are needed to shift towards 

technological development and adoption. Based on what has been previously defined, the 

researchers chose the qualitative method for the purpose of adopting a detailed and 

holistic interpretation of IoT and Project Management activities, processes and systems. 

 

The objective of our research study, is to highlight the importance of the innovative 

technology, IOT, and its benefits and efficiency that it provides with the unification of 

PM disciplines in project oriented organizations. A qualitative research approach would 

be most suitable as it will provide a deeper understanding of the PM perspective in project 

oriented organizations (Bryman & Bell, 2003). Qualitative methods provide an 

inclination towards a replication of an interpretivist and constructionist position (Bryman 

& Bell, 2003). The choice of qualitative research method is associated with the 

epistemological assumptions, with an interpretivist bearing, the ability to comprehend the 
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standpoints of the project manager based on their experiences. Furthermore, it is 

supported by ontological conventions fundamental as constructionism, as the social 

phenomenon is constructed by the various stakeholders, e.g. beneficiaries, donors, project 

manager and project team and these stakeholders have an important role in delivering the 

outcome of IOT projects.  

 

3.6 Research Strategy 

In order for any goal to be well defined and achieved, an adequate strategy has to be 

implemented. Thus, a research strategy serves as a core for the success of a thesis. Also, 

a research strategy has to be able to add value into a study through the various data sources 

used. The valuable data references and sources are critical to answer the research 

questions modeled by the researchers. However as stated earlier the research problem was 

broken down during our research and analysis in order to grasp a better understanding of 

how to address the problem and gain the most knowledge, allowing for the concluding 

results in the final chapter. 

 

1. Why should Project Management embrace the Internet of Things technology in daily 

and routinely activities? 

2. What are the benefits and barrier for IoT implementation in project-oriented 

organizations? 

3.  How is the Project Managers role and influence affected by IoT implementation? 

  

Research strategy represents a fundamental step to ensure a reasonable and successful 

flow of the thesis. The research strategy is used to determine the method dedicated to data 

gathering, collection, and analysis. According to Creswell (2003), the effectiveness of a 

research strategy is based mostly on the range and the use of data collected, considering 

a wide range of sources to minimize errors and bias effect. “Different sources” does not 

mean using in the same thesis articles, books and case studies but it also implies the 

adoption of different sectors related to the same topic, bringing value from different 

experiences and descriptions. Furtherly, it is vital to organize research strategies based on 

predetermined nature, intensive use of close-ended versus open-ended questioning, and 

the focus in qualitative or quantitative information. Besides, Bryman and Bell (2003) state 

that quantitative research constructed and is considerate as a strategy that emphasizes 

quantification in collection and analysis of data. As a consequence, they discuss 

qualitative research in the other way around. In fact, a qualitative strategy is constructed 

as a research methodology that put the focus on words rather than countable features. The 

following table shows distinctions that may be useful when choosing a strategy 

appropriate to the undertaken research. 

Different elements drive the thesis on a qualitative approach. Main triggers for the choice 

are the research philosophy and approaches already discussed in the previous sections, 

respectively 3.1 and 3.2. The research topic determines another important trigger for the 

decision: although the topics lend themselves to both qualitative and quantitative analysis, 

the qualitative cut takes over, and it is more reasonable for the outcomes the thesis wants 

to achieve. The qualitative data collected with different methods: semi-structured 

interviews and case studies analysis as main approaches. Concluding, the information 

collected is analyzed based on qualitative strategy and necessary insights are highlighted. 
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Stressing on the importance of choice Strauss and Corbin (2001) stated that, ‘the 

importance of this methodology is that it provides a sense of vision, where it is, that the 

analyst wants to go with the research.’ However, despite the strengths of qualitative 

research, it is sometimes criticized by researchers. In fact, some described it as too 

impressionistic and subjective, the most difficult to replicate and restricted which make 

difficult in the conclusion part to generalize findings (Bryman and Bell, 2003). The 

crucial part of the reliability of the findings drives the thesis to improve possible 

drawbacks and to ensure the transferability of data. Triangulation method, as 

recommended by Stemler (2001) and Erlandson et al. (1993), is used. This method lends 

credibility to the outcomes thanks to the intensive use of multiple sources of data, 

investigations methods, strategies and methods. In fact, the quality of theoretical 

conclusions as result of qualitative data is the critical point to the evaluation of 

generalization. Researcher’s main concern in any study is to make sure that the use of 

appropriate techniques is adapted to deliver a document of proper processes, research and 

findings to the reader (Saunders et al, 2012). A previous study which was carried out by 

Lincoln and Guba (1985) establishes a set of criteria that reflect the quality of a study in 

relation to trustworthiness. The criteria include: transferability, conformability, 

dependability, and credibility. It is important to account for these criteria as they affect 

the quality and trustworthiness of delivering a study that has followed an adequate 

technique and a proper research strategy. 

 

3.7 Data collection methods 

 

Semi-structured interviews and case studies represent the best tools to gather data and 

prove to be the most useful for this analysis. The role and the importance of semi-

structured interviews reside mostly in the capacity to pointing out directly the matching 

point of Project Management and Inter of Thing technology. In the same way, the case 

studies are analyzed and used to support and provide broader and more profound insights 

to interviews and literature review; they are used mostly on the internet of Thing 

implementation cases, providing necessary information about technology implementation 

and development. Combining different data collection methods permits to ensure the 

reliability of the findings and to increase the transferability of the outcomes. 

  

3.7.1 Semi-structured interview 

 

a. The reason 

Undoubtedly one of the most popular methods are interviews, an excellent method to 

gather information and collect data. There are mainly three kinds of interview: structured, 

unstructured and semi-structured interviews. The last one, semi-structured, represents the 

best choice to use in the thesis, in fact, the approach is the best trade-off between “must 

have” question and flexibility of answer. It is a practical and reliable as methodology, 

providing significant benefits to researchers. 

Due to the nature of the research strategy, structured interviews used as support mostly 

in quantitative analysis and strategy. Other two are better integrated into qualitative 

research, where a structured flow would cage and slow down analytic flows during the 

answers. The unstructured and semi-structured interview is undoubtedly more malleable 
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than structured one; they provide the opportunity to follow the stream of the interview 

and make changes according to necessities, interest, and responses (Bryman and Bell, 

2003). The principal advantage of these approaches is the possibility form interviewee to 

answer in the most comfortable way possible, highlighting particular issues or connecting 

with subjects which are interesting for the sake of the interviewer. The researchers, 

following the flow, can understand deeply the topic and all the features related to the 

numerous aspects. These enhance the validity of the research. 

A semi-structured interview is considered the most valuable tool for the data collection 

in this research, thanks also to additional reasons. Firstly, it allows us, even if semi-

structured, to have secure guidelines throughout the entire interview process. It will help 

not to deviate drastically from the defined aims. By using this technique, the actors, both 

interviewers, and interviewees are focusing on the research topic, discussing intensely on 

the features involved and discussion around that topic. The data highlighted will 

contribute to the purpose of the research, supporting in the same time academics to build 

up theories based on the data already collected. Secondly, to maintain a standard interview 

style, the semi-structured approach is more preferred to ensure a modicum of inter-

comparability of interviewing style of all the interviewers (Bryman and Bell, 2003). 

Thirdly, the structural characteristics of a semi-structured interview, if compared with the 

un-structured free flow, enhances the possibility to study and compare various cases 

inside different circumstances. Since the research takes into account the diversity of 

culture, geographical provenience and the variety of sector’s nature, the chosen structure 

is especially important. 

Concluding, the primary goal of the interviews is to get insights from their experiences, 

understanding what interviewees consider essential and the reason why they highlighted 

the aspects 

b. Selection of interviewees 

 The selection of interviewees based on different elements: 

1-    Interviewees must have a minimum experience in the sector of at least five years. 

2-    Three central roles researched: 

•    Academic & Professional backgrounds in Project Management 

•    Academic & Professional background in Internet of Things or Big Data 

•    Managerial role incorporation (dimension of the company is not relevant) 

Difficulties emerged during the interviews definition and planning. A balance between 

academic experts and practitioners point of view is necessary to reach a high level of data 

collection. Furthermore, the role of project manager is well-known to all the expert 

interviewed as the first condition. Under such challenges, the interviews given to a 

comprehensive set of experts, engineering, and manager as first. Since the availability of 

respondents is fundamental to the validity and the effectiveness of the interview, process, 

personal contacts were used to set up further contacts and reach relevant interviewees. 

This technique was suggested by Bryman and Bell (2003) as the ideal methodology to 

improve the credibility and reliability of data gathering. Also, thanks to previous 

experiences from past works and university contacts the list of interviewees expanded. 

The pool of candidates includes people from different countries such as Sweden, Italy, 

Lebanon and Saudi Arabia. Although, some of the practitioners are working in the same 

industry and researchers are focusing on the same topic all the incipits and insights are 

useful to understand the topic. Moreover, the diversity of nationals allows looking at 
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many different perspectives about the same subjects, highlighting definition and 

characteristics unique to the environment, and enhance the generalization process of the 

chosen inductive approach. The names of both interviewees and companies are not 

indicated, concerning their preference for anonymity. All the other general information 

about the position, the experience of interviewees as well as the business areas they 

operate in as well as taking into consideration the country the operations are carried out. 

c. Questionnaire formation 

 The questions were established based on literature review analysis. To produce a better 

and more complete questionnaire and experiences insights were followed closely to 

match better the purpose of the research as well as the research question. A proper 

structure needs to be used to create the questions, from this the process recommended by 

Bryman and Bell (2003) was taken into consideration and followed carefully. To improve 

the feasibility and appropriateness of the questions the supervisor's suggestions were 

taken into consideration. As a semi-structured interview, a defined time could not be 

forecast but a time frame of 40 minutes to 80 minutes seems reasonable. Our supervisor 

emphasized the efficiency and effectiveness of the process highlighted by the willingness 

to answer the questions of the experts; the proper time consumption on each section of 

the interview as an essential factor to use. Changes have been made during the interview, 

depending on new insights provided by the interviewed or the situation. Excluding or 

including new and more specific questions was critical to ensure a particular use of the 

information gathered during the process. 

 The question guide divided into the different section. This structure is used to improve 

clarity and communication among interviewees and interviewers. The questionnaire 

guide is attached in Appendix 1. 

The questions presented during the interview were set to transition from general question 

to specific questions and customized questions which are the result of live discussions, 

thoughts, and perspectives of the respondents. The idea of specific question is to directly 

support the analysis flow and obtain more in-depth information about some particular 

parts of the topic. Critical questions are open-ended and provide respondents the 

possibility to answer in their best way, moving in between different ideas or examples. 

Open-ended questions are useful also to express personal view and experience about the 

field with the consequences to increase the interviewer’s experience and knowledge from 

a practical perspective. First part wants to collect the general information about the 

interviewed, in specific: works experiences, years of experience, actual occupation and 

nationality. The second part researches and deepens the knowledge about the Internet of 

Thing and Project Management, researching benefits and barriers of the subjects, 

providing a view also about the Project Manager role. The third part takes into 

consideration the different phases of project life-cycle, and it tries to understand which 

part could be or is already affected by the Internet of Thing technology. The focus 

centered on different details depending on the interlocutor, academic or practitioner. In 

the last part, various and different questions are asked depending on the insights provided 

by the interlocutor. The last part was not mandatory and not every interview has presented 

the need for this section. During the interview, the order of section is flexible except for 

the section “IoT in PM environment” which must follow the general discussions about 

IoT and PM. Some questions are related and explained with concrete and real examples 

and case studies to provide a better understanding of the field or to clarify an issue. 
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d. Interview process 

 The process followed the suggested ‘dual approach’ which applied in business and 

management research (Healey and Rawlinson, 1993 in Bryman and Bell, 2003). The first 

step was to understand which experts were required for the interviews, balancing 

academic and practical background. Brainstorming and tutor meeting was used to have a 

final list of contacts for the interview. All the candidates received a mail with a first 

request and brief description of the topic. After the responses, a more detailed description 

of the topic presented in the findings. Later, the day before the meeting or Skype calls, 

confirmation was requested by email. All the interviews were carried out at the 

appropriate time to the interviewees. 

The length of the interview, as already explained, was not fixed and it varied from an 

interviewee to another. Different methods were used to perform the interviews based on 

the preference and necessity of interviewee’s schedule and time. Some interviews were 

undertaken in person while some others were carried out via Skype. Skype interviews 

conducted as part of the interview process due to some of the interviewees located in 

various regions of the world. Providing a complete and efficient analysis, where all the 

interviews recorded with the consents of the respondents. At the same time, the 

interviewer took note and highlighted specific topic. The recorder device helped to 

minimize, in general, the human errors in memorizing, analyzing and interpreting the 

information. The interviews were then transcribed right after the interviews for further 

data analysis. The summary of interviews has been developed and reported in chapter 4. 

 

No. Position Experience Business area Country 

Base 

Interview 

Method 

Duration 

1 Senior 

Lecturer 

30+ Business 

Administration 

Sweden Face to 

face 

75 min 

2 Senior 

Lecturer 

2 Informatics Sweden Skype & 

Phone 

55 min 

3 Senior 

Lecturer 

20+ Informatics Sweden Face to 

face 

60 min 

4 LOB 

Director 

25+ Innovative & 

Technological 

Integration  

Italy Skype & 

Phone 

40 min 

5 Professor 30+ Project 

Management 

& Consulting 

Italy Skype & 

Phone 

30 min 

6 CEO 35+ Construction 

& Consulting 

Lebanon Face to 

face 

75 min 

7 COO 18 Construction 

& Consulting 

Lebanon Face to 

face 

75 min 

8 CEO 8 Innovative & 

Technological 

Integration 

Saudi 

Arabia 

Skype & 

Phone 

60 min 

9 Project 

Director 

35+ Innovative & 

Technological 

Integration 

Saudi 

Arabia 

Skype & 

Phone 

60 min 

 

Table 5: Presentation of Interviewees (own construction) 
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3.7.2 Case Study  

 

Gathering information from Case Studies is a practice which is increasing the importance 

among the research tools used by academics. Bryman and Bell (2003) reported that case 

studies provide a richer and deeper examination on the topic, they give several insights 

to various aspects related to the issue highlighted by different interviewees. For the 

previous reasons, the researchers complemented their qualitative approach, which 

includes interviews, with inforamtion and insights gathered from case studies because. 

They provide great value and support to analysis due to the direct and concrete 

applications decribed. In addition to that, cases set an “opportunity to learn” as a priority 

as it offers a deeper and wider insight about the general literature review and interviews 

conducted (Stake, 1995). Real life case studies examine and frame certain phenomenon 

within a real-life context (Saunders et al., 2012). Stake (1995), classified case studies 

under 3 main types: 

• Intrinsic: where a case is studied in the aim of grabbing a clearer knowledge about 

it 

• Instrumental: here a case is studied for the purpose of providing information on 

theoretical issues 

• Collective: where different case studies are mutually examined, and the 

researcher’s main goal is to investigate a phenomenon (Saunders, Lewis and 

Thornhill, 2012) 

Due to the issues the authors undertook the collective type due to the complexity and 

importance of IoT and Project Management fields. 

 

Research 

Phylosopy – 

Orientation 

and Design 

Choice Description 

Ontology Subjective Subjective perspective views reality as a mixture 

of perceptions and interactions of living subjects 

that shape reality 

Epistemology Interpretivism Interpretivist paradigm seeks to understand what 

is happening in a given context rather than 

focusing solely on its measurable 

Research 

Approach 

Inductive Inductive apporach involves data colelcion and 

development of theory from the researcher’s data 

analysis 

Research 

Purpose 

Exploratory Exploratory purpose is used when there is a lack 

of knowledge and literature; it aims to develope 

new insights on the researched topic 

Research 

Strategy 

Qualitative Qualitative research involves the assessment and 

interpretation of subjective behaviours, attitudes, 

and opinions 

Methodology Case Study Case study is an empirical and in-depth research 

methodology investing a contemporary 
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phenomenon  within its real-life context while 

using multiple sources of evidence 

Data 

Collection 

Methods 

Interviews Interview involves a conversation between the 

researcher and the subject with the aim of 

developing an understanding of central themes 

and research questions 

Data 

Analysis 

Methods 

Combination of 

template and 

insipredgrounded 

theory analysis 

Qualtiative data analysis by developing themes a 

priori from the literature review and inductively 

generating the codes from the interviewees’ 

transcripts 

  

Table 6: Adapted ”Methods Maps” (O’Gorman and Maclntosh, 2015)  
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4. Data Analysis  

Braun and Clarke (2006) stated that patterns need to be identified throughout rigorous 

processes: data familiarisation, data coding, theme development and finally revision. This 

study confirmes the point of Braun and Clarke (2006) in demonstrating that it is 

appropriate to support the analysis with a method which is driven by both research 

question and other supportive materials. Although the steps followed in the analysis look 

sequential and overstructured, they are based on an iterative process that is accepted by 

Braun and Clarke (2006) inasmuch they reported “analysis is typically a recursive 

process, with movement back and forth between different phases”.  

 

For the previous reason, the recognition of crucial ideas, specific language, patterns of 

belief, is considered to represent the toughest intellectual challenge phase of the analysis 

and the main step to unify the endeavour (Guest & McLellan, 2003). Important is the 

positivist approach used to analyse qualitative data, it focuses on reducing text by 

recognizing (Guest & McLellan, 2003).  

 

As suggested by Burnard (1994), the apporach to the content is related with systematic 

and structured manners, the analysis of the data is conducted by breaking the whole text 

into smaller units. Related with the scope of highlight smilarities, it is fundamental to 

understand that each interview is different in terms content and due to the difference, 

groupping concepts, ideas and perceptions is a complex task (Burnard, 1994).  

 

4.1 Data analysis from semi-structured Interviews 

 

4.1.1 Data Grouping and Measurement  
 

Regardless of the philosophical standpoint, the ultimate purpose during a data analysis 
process, is to organize and elicit meaning from the data collected and draw realistic 
conclusions (Bengtsson, 2016). As highlighted by Erlingsson & Brysiewicz (2017) the aim 

of researchers performing a qualitative analysis is “to systematically transform a large 

amount of text into a highly organised and concise summary of key results”. Given the 

research question from Chapter 1: ”Which are the requirements and consequences of IoT 

implementation in Project-Oriented Environment?”, four main group are identified as 

fundamental. The first one takes into consideration the impact of IoT technology in 

project life-cycle. The second consider the Challenges of implementing IoT in project-

oriented environment. The third theme recognized is related with the benefits of IoT 

implementation in IoT project-oriented environment. As last theme, the impact of the 

disruptive technology IoT on Project Manager role is explored. It is notable that cluster 
analysis is usually used as data reduction technique, to shape raw data in aggregates that 
can be managed in an easier manner (Punj & Stewart, 1983). 

 

Issue  Reflections 

Data Transformation a. What measure of similarity/dissimilarity should 
be used? 

b. Should the data be standardized? 
c. How should interdependencies in data be 

addressed?  

Approach to Clusters a. How many clusters should be drawn? 
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b. Are any clusters necessary to fulfil the purpose 
of the analysis? 

c. How we threat common questions? 

Validity  a. Is the cluster solution different from the 
expected one from prior approach?  

b. Is the cluster solution reliable or stable across 
samples? 

c. Are the clusters related to other variables 
other than those used to derive them? 

Variables Selection a. What is the best set of variables for generating 
a cluster analytic solution? 

 

Table 7: Issues related to cluster analysis (Punj  & Stewart, 1983) 

The first three questions presented in the Interview Protocols, reported in the Appendix 

section of the thesis, are not used inside the cluster. The information gathered are 

combined, analyzed and structured in the Table XXX at page 35. The table present 

general inforamtion about interviews and interviewees. Moreover, being aware of issues 

related to the creation, the following cluster are adopted.  

 

First Cluster Second Cluster 

9. Considering the definition of project 

life-cycle provided by PMBoK abd tge 

division in 5 phases ... // ...; which phase/s 

is/are more impacted by IoT technology? 

10. Why? Any example? 

5. Considering IoT ecosystem, which are 

in your opinion the barriers related with 

the use? 

6. Do you think that the barriers you 

described are common to all industries? 

7. Do they change in different situation? 

8. If yes, can you find common barriers to 

all/most the industries? 

Third Cluster Fourth Cluster 

4. Considering IoT ecosystem, which are 

in your opinion the benefits related with 

the use? 

6. Do you think that the benefits you 

described are common to all industries? 

7. Do they change in different situation? 

8. If yes, can you find common benefits to 

all/most the industries? 

11. Do you think project manager, as role, 

will be impacted by the new technology? 

How it will happen? 

12. Do you think the set skills required by 

project managers will be the same or do 

you think it will change? How? 

13. What do you think are the new skills 

required? 

14. Considering the different function of 

PM, which one will be more and less 

impacted by IoT?  

 

Table 8: Presentation of Cluster (own construction) 
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4.1.2 Clusters 

The following section elaborates on the information gathered from semi-structured 

interviews. According to the interview methods, we segmented the questions to four 

primary questions, which contributed significantly to achieve our research objectives. The 

following questions listed below analyze data compiled from eleven interviewees were 

the results of the following aid in cross-referencing and validating the data communicated 

and obtained from the literature review and cases, obliterating any repetitions along the 

chapter. 

 

4.1.3 Impact of IoT in project life-cycle  

In the first part of the cluster all nine respondents agreed to the division in five phases of 

the project lifecycle. In particular, the five phases comprised of: Initiation, Planning, 

Executing, Monitoring & Controlling and the Closing phase, elaborated in depth in 

chapter two. The respondents unanimously agree that as IT, digitalization and automation 

of processes are introduced in PM and successfully implemented, the benefits are 

numerous in multiple fields of project-oriented environment. They also believe that the 

new technological break in IoT will be of aid and advancements in regard to project 

deliverables and teams working in alignment with one another. Concluding, the majority 

agreed to the importance of IT and the digitalization process providing excellent support 

in project delivery and project management, and that the role of IoT is still ‘undeveloped’ 

(3) and not yet implemented in many organizations; furtherly the possibilities of the 

framework are limitless once implemented strategically and efficiently.  

In order to provide better insight about the importance of IoT on project life-cycle, it is 

reasonable to subdivide the presentation of data in the first cluster within the different 

phases of projects. 

Initiation Phase: 

Interviewee 1 reported a significant shift of paradigms and apporaches to conceptual 

phase due to the implication of IoT adoption, in fact the new technology will guarantee 

an higher degree of flexibility in exploiting the outcomes of the project changing from 

product to service business model. The use of RFID tags is defined as crucial in the 

initiation phase, mostly in technological & manufacturing industry, allowing for 

geolocation and direct identification of the hardware or product, thus proving to provide 

a smooth transition of works from assembly to delivery, in fact all the items for that 

product are made available as soon as the sensors read the RFID tag (9). Considering the 

steady flow of data, both interviewees 1 and 2 state that information provides fundamental 

insight on necessary requirements in the project scope affecting the deeply initiation 

phase. The shift of paradigms described during the interview 1 does not concern only the 

outcomes of the projects, in fact as stated by (2), IoT requires new definition for what 

concern project features. (2) refers mainly to objects, work packages and goals in the 

project-oriented environment.  

 

Due to records of previous data collected from past projects, the information gathered 

will act as 'a baseline to new project plans, financial budgeting reaching the adequate 

number of labour force required, while aiding in the shift from the initiation phase to the 

planning ' (6). The collected data are fundamental to recognized patterns and common 

frameworks in different projects, they are useful to understand better Stakeholders’ 

perspective and needs. As highlighted in interview 4 and 5, stakeholder’s point of view, 

is crucial to define the rules of IoT usage: it is common knowledge that data sharing and 
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interconnection create cultural and legal issues about information ownerships. If all the 

roles and the rules about adoption of IoT are well explained and defined, the ecosystem 

created by the disruptive technology will save time during administrational processes, 

data mobilization, and project charter due to fast collaboration of information through 

Stakeholders’ network (8).  

 

Concluding is interesting how both interviewees 1 and 3 highlighted the deep impact of 

IoT on Bidding Phase, in fact they recognize that the enormous amount of data IoT 

technology could provide to bid manager and project manager is fundamental to support 

and enhance the process. 

 

Planning Phase: 

 

It is reported by interviewe 8 that IoT devices and technologies allow for an effective and 

efficient means of communication and collaboration with multiple contractors and clients 

allowing for the sharing of information and project requirements. Thus, making it clear 

to all stakeholders on the project scope. The implementation in planning phase will 

generate higher executional prerequisites for staff and act as guidance while integrating 

the project (8).  

These features are necessary to create a more flexible and interconnected ecosystem or 

smart grind, impacting deeply on the planning actions of project team thanks to the smart 

objects used in the environment (4).  

 

Designing the final outcome and all the processes involved is boosted by the information 

flow and continuous update to stakeholders, enhancing the project success rate and 

fighting possible time constriction (4; 5). In the same way the process of budgeting, 

resource allocation and time management are significantly calculated upon previous 

information gathered through projects (9). Having IoT implemented and available in 

projects from the planning phase till after delivery of the project will allow for enhanced 

results and findings. For example, as IoT is implemented in a construction site measuring 

the amount, density and heat of concrete allowing for higher productivity rates when 

pouring the concrete and efficiently identifying when it’s dry and ready. Having IoT 

present after the closing phase is crucial as well for the information provided by the 

devices will serve for future referencing and allow contractors to figure out what was the 

best implementation of concrete and how long it will last (9).  

 

Concluding, has been highlighted how in general Scheduling & Budgeting, Supply chain 

management and Quality Control Inspections are affected by IoT during the entire project 

life cycle and mainly set in the planning phase (7). In particular, Supply-chain processes 

is enhanced during the all project life-cycle by the wide and complex ecosystem of IoT 

(4). Inter alia, the accent is on Procurement phase, where connected and tracked smart 

objects represent a unique resource of information for the project life-cycle, strengthening 

the strategic decision process (1; 4). 

 

 

Executing Phase: 

 

Executive phase encompasses strategic choice and strategic decision process. In this term, 

IoT ecosystem is fundamental during execution phase to asses productivity, efficiency 

and effectiveness (4; 5; 6). In particular “time schedules and budgeting are smoothly 

running with what has been previously planned” as stated by interviewee 6. Considering 

the entire IoT ecosystem, in the first two phases Initiating and Planning, not all the 
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components are necessary to ensure a smooth progress, on the contrary in executing phase 

it is important to ensure a steady and effective connection of all the installed smart objects, 

allowing a proper information control to be extended to the Monitoring & controlling 

phase (8).  

 

Furthermore, IoT technology will act as a strategy feature to portfolio managers as they 

are the ones responsible for execution and provide enhanced alignment with the 

organizations full strategy (7). In fact, project execution is done according to standards of 

the organizations process flows and adherence to quality throughout corporation culture 

(9). 

 

Monitoring & Controlling Phase: 

 

The majority of IoT’s benefit can be witnessed in this phase and six respondents 

confirmed that this phase is the most impacted by the technology. As for executive phase, 

decision making is boosted during Monitoring and Controlling Phase. Providing real time 

information from various geolocations, devices and systems allowing for effective and 

efficient strategic judgments to be undertaken. Also with clear monitoring and controlling 

of the project the risk factors are reduced and obliterates any vagueness in the project 

scope and deliverables (6; 7; 8; 9).  

 

Monitoring and controlling phase is enhanced due to the possibilities to compute different 

processes and methodologies with the amount of data collected by connected objects (1).  

IoT is useful to manage changes and issues dictated by external situation in real time, 

such as delay during procurement process (4; 5).  

 

 

Closing Phase: 

 

All the interviewees accord that closing phase allows for the data gathering and analysis 

of information gathered throughout the project life cycle acting as future referencing for 

upcoming projects. Acting as factors in aiding the maintenance of the project, having the 

sensors and tags left in the project to assess the components and request maintenance 

schedules accordingly (7; 8). All the information collected could provide organization 

with new type of project and they guarantee on the effective delivery of project outcomes. 

New type of project would focus on the maintenance and supportive services of the 

project handed in. The effective consignment of deliverables is guarantee to clients 

through data collected from sensors embedded in the project (8; 9). 

 

 

4.1.4 Challenges of Implementing IoT in a project-oriented environment 

A characteristic feature of recent shifts or implementation is the high number of barriers 

which precede the installation of the new technology or service. The barriers are strictly 

related to the importance of the implementation, in fact, deep changes in the company’s 

culture need to overtake stricter barriers than a minor change. It emerged that issues 

related to the implementation of IoT technology are strictly related to various areas: 

technological and cultural field (2). 

The most notable challenges & barrier to implementing IoT technologies in an 

organization is the rate by which the technology is adopted. IoT’s need was drafted by 

the needs of large organizations to enhance the way they collect data, manage their 

business processes and track their products (8; 9). However, with consumers adopting 
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this technology at a slow rate, the limited functionality of the technology is also a barrier 

to its adoption, i.e., wearables (7). Technological issues are related to the definition of 

common standards for the various technologies which are primary components of the 

ecosystem of IoT (2; 3). Common standards for what concern concrete and virtual parts 

have to be solved in order to obtain a common ground to build the platform. 

Interoperability is a huge problem to overcome; in fact, different companies work together 

inside the same ecosystem to build a more significant and complete platform (1; 2). 

Compatibility of the different standard used by the stakeholder is not ensured, and 

problems of file extension are joint (3). 

Enhancing and boosting with IT supporting tool the communication features of a 

company and increasing the capability of sharing data with an internal and external entity, 

implicitly a “sense of trust” among the active parts involved is necessary to implement 

and used perfectly the new technologies (1; 2; 3). Another highly addressed variables 

within IoT that act as major barriers of implementation are the levels of security detained 

in the sensors and RFID tags, also noting no regulations and privacy concerns are 

presented today in the data collection phase in IoT and at times clients knowledge and 

consent are omitted (8). Another barrier that organizations face currently is the high cost 

of implementation of IoT within the organization and the ability to handle all the data 

collected and analyzed in the cloud-based storage (1; 4; 8). The organization's 

infrastructure might also act as a barrier to implement and thus increasing costs associated 

with the technology (4; 7). Moreover, the dimension of the company resulted as a possible 

driver of IoT successful or failure implementation. In fact, small companies are more 

probably to accept changes due to the flexibility and the less formalized structure. In their 

case, it emerged a criticality about implementation: in the near future IoT implementation 

will be the threshold feature to stay active in the market, not anymore, a tool to gain a 

competitive advantage on competitors (5). Older manufacturing companies are really 

structured, and they are stuck in their old believes; accepting IoT ecosystem would change 

the entire value-chain of the company. In large companies, the investment related to the 

implementation is not only impacting considerably the economic part but also the 

organizational structure (5). Less predisposition for risks and entrepreneurial actions, the 

culture of “worth or not” is deeply rooted in the company (3; 7). Having a weak or 

undeveloped infrastructure in an organization also affects implementing IoT technologies 

in such a manner that the current workflows or process flows set in motion in the 

organization are not well defined or integrated thus limiting the technology to perform 

adequately (6).  

Reporting problems related with a project-oriented business it is important to highlight 

the issues related with a disclosure of sensitive data, both internally with the project team 

or the company’s department and externally with the entire stakeholder environment (4). 

It is critical to ensure that the right information is shared with the right entities to maintain 

a perfect balance inside the project for what concern roles and figures (4; 5). In fact, it 

emerged that dispensation of unnecessary information is deteriorating for the project life-

cycle. Great loss of control about phase status and decision-making process is the 

common consequence of the action (5). 

Concluding, it is relevant to report different insights about IoT implementation and usage 

which are not strictly and directly related to the previous issues. Considering Cultural and 

Mind-set problems is critical to highlight that both academics and practitioners agree on 

the installation of IoT as Strategic Change inside the company, relating the installation as 

a vital decision inside the corporation. Moreover, (5) stated that the technology, when 

applied to the project-oriented environment, will change the idea of “experience,” shifting 

dogmas from personal experience to collected information experience. 
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4.1.5 Benefits of Implementing IoT in a project-oriented environment 

IoT represents a significant innovation in the industries’ ecosystem. It follows the 

digitalization trend which is driving the changes inside modern companies, permitting a 

better control and understanding of processes and product’s features. In chapter 2, the 

benefits and strengths of IoT technology have been already, and accordingly, we are 

expecting to obtain similar insight from the interviewees. Engineering and IT industries 

are and will be the sectors most affected by IoT technology (4). In particular, 

decentralized and spread business units are the models who are receiving significant 

upgrades and enhancements by the implementation and use of IoT (4; 5).  Looking in 

depth at the technology, it acts as a service and product delivery, and as reported by 

academics (1; 2; 3), IoT impacts the companies both in the production and economic 

segments. It is stated by (4; 5) that involved project management is strengthened by IoT 

installment, and sharing and gathering data is fundamental, and it will cover always more 

a leading role in the near future. 

Four of the interviewees (6; 7; 8; 9) agreed that the primary benefit of IoT is the protection 

of information assets and the forward accessibility of the data obtained by the devices for 

an efficient and effective analysis that acts for some organizations as a competitive 

advantage and even a core competency. They also agreed to the fact that IoT technologies 

are able to apply process improvements within the organization's process flows. 

Guaranteeing gains in productivity, cutting their time schedule for project completion, at 

times, and making sure the transition between processes is smooth and eliminating any 

unwanted processes within the flow to have an optimized flow of data and work, boosting 

in general production area processes (2; 5; 7). Recognition of issues in the exact time they 

appear is important to increase the efficiency in the lane of business (1; 3). Moreover, 

gathering live data is necessary to plan and forecast with advance maintenance actions 

(2). 

Due to the use of conventional storage tools like server or cloud systems, the information 

received a higher level of transparency, enhancing sharing processes (5). The ecosystem 

that IoT technology creates is fundamental to leverage the products’ value under different 

aspects (2). Thus, by doing so the organization has the ability to provide the clients with 

a better experience, that is transparent in nature, allowing them to view any information 

related to their projects at any given time (4; 8). According to (4; 7; 9) having smart web-

connected devices communicating and transmitting at all times, especially the sensors, 

allow for organizations to gain real-time insights and respond to clientele needs safely 

and securely. Due to living feedback, they are also focusing on the support network of 

activities necessary after the use, starting from predictive maintenance, upgrade of 

features, comprehensive services and integrative solutions (2; 3). The analysis of the 

significant amount of data impacts and enhance the customers’ experience with the 

products (3). These activities create a shift inside the business unit, moving from a product 

based company to a product-service delivery company (1; 2; 3). Concluding, following 

the constant feedbacks is useful to maintain competitiveness in the market (1; 3). 

  

4.1.6 Impact of IoT technology on Project Managers Role 

“No matter how far technology advances it is certain that the most vital component in any 

aspect of projects are, the people, they are the catalysts of advancement and the most 

crucial resource presented in this world” (6). 

Interviewee (4) reported that the role of project manager is getting less strict and more 

flexible in the general approach to project life-cycle. Considering the implementation of 
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disruptive technology is always important to consider and ponder the trade-off between 

advantages and issues during the usage. Role of the project manager is not an exception 

and IoT impacts deeply the role. Respondents (1; 2; 4; 5; 6; 7; 9) all agreed that technology 

is there to aid humans rather than replace them, stating that with the advancement of 

technology the project manager role has been mostly impacted positively. They stated 

that main processes are simplified; communication and collaboration with stakeholders 

and in specific, with team members, is enhanced, as well as aiding them in their findings 

and decision making. Bottlenecks about information and data sharing is less common and 

transferring information is easier and faster (5). 

PM has the possibility to use a reliable data wherever they are (4), this opportunity 

strengths decision-making process (1; 3; 4; 5). Decisions and processes were always a 

time-consuming entity with elongated bureaucracy embedded within, limitations to data 

analysis and data formulation due to the lack of information presented leading to 

unsuccessful collaboration and communication amongst parties. However, the 

implementation of the new technologies will eliminate all obscurities and allow the 

project manager to operate and maintain his productivity levels to highly effective and 

efficient deliveries of projects (2; 4; 5; 8). It is also notable that the numerous information 

which are always ready to be used are tricky and have to be handled in a proper way. 

Both, interviewees 4 and 5, stated that project managers would lose partial control of the 

project processes due to the access of information by others team members that can take 

decisions. The enormous quantity of data which IoT supports to project managers should 

be a threat and adjusted, in fact too much information could slow down the PM work (4). 

Finally, the it is important to report that respondents (1; 2; 3; 4) stated the importance of 

traditional methodologies and techniques, but they also highlighted the importance of 

proper skill-set which should include advanced and new supporting tools related with IoT 

application and IT ecosystem in general. The new techniques and competencies are 

necessary to use at “full power” IoT applications (4). Soft skills are still essential and 

fundamental for the role, and they should take advantages from the new IT grid and 

ecosystem (2; 3; 4; 5). 

 

4.2 Case Study Presentation 

 

Case study 1: The IoT Guide 

The paper presents different example of companies related to IoT technologies. They are 

all Swedish reality acting in different sectors. The dimension of the companies varies 

from start-up enterprises to large corporations.  

In general, IoT as forecasted by several authors, will innovate the entire market, 

increasing the overall productivity and economic growth. The usage of IoT shape and 

define new strategies inside the company’s culture. In the 2013 Yanzi had to change the 

direction, introducing new principles such as simplicity, scalability and security as main 

characteristics. Furtherly, it defined a clear policy concerning the data ownership. In the 

same, Yanzi example is used to define how the proper use of technology is critical to 

create new paths and collaboration opportunities. The ability to provide niche product to 

the market is a prerogative characteristic which lead small company to collaborate and 

establish important partnership with huge corporation: Coor, Springworks and Yanzi are 

great example of collaboration.  
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The lack of standards and common points between IoT different applications is real, but 

a barrier can be shaped in added value if the specific of the product are well prepared and 

the idea shaped on the correct features. Springworks’s success is an example of company 

which overcome the barrier and created a product for all kind of automotive sector 

without any focus on a particular brand. To face the standardization’s problem focusing 

the core business to a niche and particular segment/product, creates the opportunity to 

deliver a product which has high performance and technology features. Fältcom 

represents a perfect example of small company that provide unique and niche product in 

the market. 

IoT enhance the ability of companies to gather and storage important data from 

customers’ uses of the products. This process is fundamental to provide shaped and better 

solutions to clients, increasing productivity and reinforcing the back-end support to 

clients. For example, using the data and the information, companies can forecast and plan 

better maintenance activities. Scania and Husqvarna represent leading companies in the 

respective industries that were able to implement IoT technologies to enhance the 

production and the relationship with customers, creating furtherly a wider portfolio of 

business, shifting the production from product to service base. Generally, these activities 

impact deeply on the balance sheet of the company, increasing the revenue and reducing 

the costs.  

Concluding, the importance of new technologies is defined also by the increasing value 

of the services provided to customers. Enhancing the conditions and adding value to 

services is vital for the improvement of the brand. A glaring example is defined by Nobina 

and Skistar businesses, which using IoT potential, defined new standards for what 

concern the sectors. In long-term view the possibility to know how the facilities are used 

can provide high value inputs to different aspect of business model, future procurement 

and negotiations phase to name a few.  

There is a strict correlation between dimension and importance of the innovation and the 

changes necessary to handle the situation. IoT represents part of the ongoing digitalization 

of our society and together with everyday life of customers it is changing organizational 

strategies. Related with the strategy, there are elements fundamental for a company such 

as investment and risk that the company wants to undertake. Despite the different sectors 

and the various applications, all the companies which defined successful the 

implementation process of IoT technology started by a common point: definition of the 

value created by the investment. 

 

Case study 2: Smart Objects as Building Blocks for the Internet of Things 

The case study took into consideration different characteristics of Internet of Thing 

environment. Daily life routine is transforming all the objects used as smart object which 

are able to interact and react to the environment. All the objects represent a building 

blocks for the Internet of Thing system, introducing new computing possibilities and 

enhancing the existing one. Proposing a common standard is important to ensure 

continuity to the new technology and more complete level of hierarchy are necessary: 

increasing level of real-world awareness and interactivity are presented. In detail, activity, 

policy and process aware objects are presented. Each of the previous typologies represent 

a smart object typology, and the differences are defined with three different design 

dimension, awareness, representation and interaction.  

Despite the possible questions that the arguments could rise, it is obvious to understand 

that the real potential of smart objects is reached when numerous “bricks” are unified in 
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the same system, linking together their capabilities and computing ability. Concluding 

the paper discovers important design patterns for smart objects.  

 

Case study 3: Business Model for the Internet of Things 

As first, the paper aims to demonstrate the necessity of new business models together 

with the incoming of IoT technology inside the companies’ culture. Secondly, the 

outcome is a standard framework to enhance the development of existing and new 

application. Authors highlighted also important limitations to the research. Lack of 

finesse due to the novelty of the topic and the restricted literature review make the 

research not feasible for specific industries or sectors. Effective factor analysis was not 

guarantee due to the small number of observation caused by the innovative technology.  

 

Case study 4: The Internet of things – Chance and challenge in industrial business 

relationships 

The paper aims to discuss IoT technology using real case of a German mechanical 

company together with the existing and future customers. Furthermore, the behaviour of 

customers in relation with IoT is investigated. Three main questions are analysed: 1) 

commitment-trust theory can explain the perceived usefulness of IoT; 2) how 

international buyers perceive IoT; 3) chances and challenges in international management 

board in relation with IoT disruptive application. The importance of the research is 

ensured by the different Managerial implications. They highlight fundamental insights 

for the thesis, pointing out different features that lead to a complete evaluation of the IoT 

environment and implications for industrial business environment. Limitation and future 

research topic conclude the research paper, in particular the focus of the analysis is narrow 

to a particular industry, mechanical field, and not open to public users. For what concern 

future research, authors identify empirical testing of the proposed theory as possible topic.  

 

Case study 5: The influence of the Industrial Internet of Things on business models of 

established manufacturing companies – A business level perspective 

The study aims to illustrate and analyse the influence of IoT from a business model 

perspective. The research topic is critical due to the fact that IoT poses a large impact on 

the already established production and business model in manufacturing companies. 

Triangulating the information from semi-structured interviews and companies´ materials 

form archival, the research provides a deeper and more complete presentation of trigger 

and driven effects on business models.  

The study highlights the relation between implementation of IoT in business model and 

the capacity to offer novel and better products or services. The implementation of IoT 

require a high level of technology and service orientation from the company point of 

view. In the same way, big-data features are necessary for corporation to handle the large 

number of information and to provide effective solutions. Concluding, IoT provides the 

possibility to optimize the production processes.  
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Case study 6: The Internet of things and new business opportunities 

IoT is an emerging and booming phenomenon in the actual IT market. As a recent and 

disruptive technology, there is a lack of understanding for what concern definition and 

business opportunities that it can offer to entrepreneurs and companies. The outcome of 

the paper is the stimulation of critical thinking, enhancing the creativity processes and 

highlights insights for entrepreneurs in the IoT field. The structure of the article presents 

three main parts. The first part is useful to introduce IoT as broad phenomenon, 

considering the main implications about the socio-technical technology. Literature is 

useful to cover various features within technological and economic fields. The second 

part, starting from the insights explained in the first part, proposes two different 

approaches to create effective business model using IoT platform and technologies: 

respectively a sustaining and a disruptive approach. The third part reports future research 

topics about the IoT field. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



50 
 

5. Discussion 

As for this part of the report, it discusses and analyses the findings which were presented 

in the previous section. The aim is to synthesize and review the findings and shed light 

on them in the aspect of the theories that were explained in the literature review chapter. 

As explained in the methodology, a qualitative reasoning approach, complemented by 

discussions and case studies, was adopted to help maintain the authenticity and validity 

of the secondary data. 

 

5.1 IoT and Project Environment   

5.1.1 IoT impact on Project  

IoT impacts on Project is wide and deep. As stated by Saariko et al. (2007), the possibility 

to access a more comprehensive pool of information will facilitate high impacting 

changes and improvement in all life-cycle phases. The statement finds correlation with 

the interviewees agreement on the fact IT technology is beneficial for the entire project 

life cycle. Porter and Heppelmann (2014) see an exponential gain in productivity and 

improvements in project management approaches and value chain processes. The 

implementation will increase awareness and support faster decision-making by the 

involved stakeholders (Atzori et al., 2010). Both the statements are deeply explained in 

the cluster 1 of chapter 4. In fact, IoT impact directly all the phases of project life-cycle, 

boosting productivity and efficiency. As stated by interviewee 8, IoT facilitates 

administrational processes, data mobilization and project charter due to fast collaboration 

and efficient information sharing. Moreover, all the information gathered and computed 

act as “base line to new project plans, financial budgeting and requirements definition” 

(6).  

Using the definition of IoT reported by Madakam et al. (2015) it is reasonable to assume 

that in a long-term view the possibility to know how the facilities are used for and how 

can provide high-value inputs to the different aspect of the business model, impacting 

future phases: bidding (1; 3), design phase (4; 5), procurement and negotiations phase (1; 

4; 5; 7), monitoring and controlling phases which are parallel phases to the other four (1) 

to name a few. Thus, IoT provides an extended amount of information sources made ready 

in real time to users throughout the project life-cycle and processes. Such that engineering   

mega-projects and large-scale projects in construction have found the most considerable 

success in the implementation of IoT technologies (4; 5: 9). “…The majority of our 

warehouses contain high-end technological equipment, which incur high costs on the 

company after the project has been granted. Procuring items with such a significant lead 

time and cost is not an easy task while maintaining the demands of the projects. The 

company allocated its sensors and RFID tags in all our warehouses. Keeping track of the 

location of the materials, whether it was still in storage or operating in a project allows 

for the proper utilization of resources when it comes to inventory against project demand 

and allocating resources according to project priority and deadline…” (8).  

As highlighted in interview 8 “… The material release from the warehouse was an 

elongated process of paperwork and approvals from multiple head managers, with the 

installment of IoT devices we have eliminated the old-fashioned process and now the 

material release is done in a swift and highly effective manner, allowing for the project 

life-cycle to run uninterrupted… ” IoT represents the last paradigms of a constant 

evolution of project management discipline and more in general project environment. 

Already in 1987, Gobeli and Larson reported the necessity for new methodology and 

approaches to project scenario in order to obtain maximization of outcomes. Furthermore, 
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with the increasing of complexity and uncertainty, Thomas and Mengel (2008) 

empathized the adoption of new technology as supportive for Project Management 

Discipline. Related with the previous assumption from Literature, interviewee 5 

highlighted how IoT adoption in project management discipline, and in general in project-

oriented environment, will shape the idea of “experience” and a shift of dogmas will take 

place. According to Dijkman et al. (2015), IoT enhances the ability of companies to gather 

and store essential data from customers’ uses of the products. This characteristic 

represents a further confirmation to the necessity of new business models inside the 

companies’ culture, and in the same time, this shift of believes supports the idea of 

strategic decisions done within the matching of PM disciplines and IoT technology. 

Therefore, IoT will allow expansions in the field and attain a product-based business 

model as well as a service-based business model. Interviewee 1 reported the importance 

and the impact of IoT on business model, in fact during the Initiation phase is possible to 

exploit the outcome of the project and changing from product to service provider the 

business model. This process is fundamental to provide shaped and better solutions to 

clients, increasing productivity and reinforcing the back-end support to customers. For 

example, using the data and the information, companies can forecast and plan better 

maintenance activities. Scania and Husqvarna (Westergren et al., 2017) represent leading 

companies in the respective industries that were able to implement IoT technologies to 

enhance the production and the relationship with customers, creating furtherly a more 

comprehensive portfolio of business, shifting the production from product to the service 

base. The possibility to provide services to customers have been highlighted by 

interviewee 8 and 9, in fact during the closing phase is possible to settle maintenance 

supporting services to clients due to the information gathered from smart objects.  

 

5.1.2 Barriers of IoT implementation in Project-Oriented Organization 

Implementing new technology is always difficult, moreover if the technology is crucial 

under different points of view. As reported by Smith & Dodds (1997), the adoption of 

new technology triggers a loop defined technophobia. This concept matches deeply with 

interview 2 where has been stated that barrier related with the IoT implementation are 

highlighted under two main different point of view: cultural issues and technical issues. 

In fact, IoT is considerate a disruptive technology, Krotov (2017) and Falkenrech & 

Wagner (2017), and its implementation has to be threat as a Strategic Decision which 

imply radical changes. The idea of “strategic technology” has been common during the 

interviews, both practitioners and academics agree on considering vital decision for the 

company the installation of the IoT ecosystem. Moreover, it is reasonable to consider the 

impact of IoT technology to corporations as a radical change, in fact, the new update will 

influence all the activities across the company, influencing therefor strategic decision, 

investment, and productivity (Kortuem et al., 2010). 

 

Saariko et al. (2007) stated a lack of common standards inside the IoT technology. This 

aspect represents the first technical issue related with IoT implementation. The problem 

merges in three smaller problem highlighted in various interviews: there are no common 

standards between the primary components of the IoT ecosystem (2; 3); interoperability 

become a huge problem (1; 2) and compatibility of stakeholders’ standards is not ensured 

(3). However, it is reasonable to state that the concern will be dropped as soon as 

manufacturers set a common standard. As mentioned earlier, IoT is a series of 

interconnected diverse and complex networks. As with all complex systems, there will 

certainly be more failure opportunities. Furtherly, any software/hardware failure will lead 

to inconvenience and unexpected consequences.  
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All the necessary information need to find a storage place, and an uninterrupted flow of 

data created by IoT ecosystem necessities of a huge space to be store. As viewed from 

previous research by Kiel et al. (2017) the implementation of IoT requires a high level of 

technology and service orientation from the organization point of view, mostly for what 

concern technology infrastructures. In the same way, big-data features are crucial for the 

corporation to handle a large number of information and provide effective solutions. The 

necessity of adequate structures to handle, storage and compute all the data gathered from 

IoT framework has been highlighted during interviews. In particular, interviewees 1 4 

and 8 stated that the high cost of implementing such storage systems is particularly high 

and the ability to handle such an enormous quantity of data should be organized on a 

cloud-based storage. In addition, together with the previous three interviewees, also 

number 7 saw the infrastructure as a technological and costly related barrier for the 

implementation. Related with the topic, it is important to provide an idea about the ideal 

dimension of corporation to implement IoT technology inside the culture of the company. 

The topic, even if not present in questions has been highlighted in half of the interviews 

and the answers have been opposite and different. Interviewees 3 and 7 reported a culture 

of “worth or not” deeply rooted in companies which make strategic decision board less 

prepared for risks. Mainly this problem is highlighted in big corporation, old and 

structured one, strongly related with the already existing value chain (3). This behaviour 

is in contrast with the idea of Andersen (2011) according to which “most of advances in 

economies supported by process of creative destruction are driven by technology and 

innovation”. On other hand, interviewee 3 highlighted the ability of small firm or start up 

to adapt and adopt new technology and methodologies in order to enhance and boost the 

business model. 

 

Atzori et al. (2010) stated that projects, due to the increasing complexity of the 

environment, will face deviation in the original project plan. Due to the previous 

assumption, Turner and Muller (2015) defined fundamental to find a sense, generate 

connections and compute information from surrounding environment, more than 

traditional control techniques of classic theory. IoT permits to collect a continuous flow 

of data from smart objects as reported several times in the literature. However, this feature 

opens to barrier and issue related with data policy and ownership. This kind of problem 

is related to trust and cultural field. Blaze and Feingenbaum in 1996 defined referred trust 

meaning to security policies and regulated access to information; in fact, they stated that 

trust negotiation, which is the base of IoT ecosystem, refers to accessibility of information 

by different entities in different levels. Interviewee 1, 2 and 3 highlighted and discussed 

trust problems between different actors in the project environment, stating that it could 

trigger gearings between team and stakeholders, slowing down the entire work. Trust is 

not only related with external stakeholder, but also with internal department (4). Both, 

interviewee 4 and 5, defined critical to ensure the right information to the right entities in 

order to perfectly balance the project process. Moreover, connection to the Internet makes 

data availability higher. In return, higher data availability makes confidential and private 

information more prone to safety concerns. With all the challenges and limitations 

presented within the systems strict regulation and rules are necessary to maintain an 

effective working flow inside the project. Concrete example of concern and action 

directed to safety and security features is represented by Yanzi firm (Westergren et al. 

2017).  
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5.1.3 Benefits of IoT implementation in Project-Oriented Organization 

As been stated by Turner et al. (2010) and Winter et al. (2006) that projects represents 

nowadays a leading driver for the economy of companies and corporation and moreover 

the importance is growing constantly in the years. IoT represents a significant innovation 

in the industries’ ecosystem. It follows the digitalization trend which is driving These 

activities impact profoundly on the balance sheet of the company, increasing the revenue 

and reducing the costs which were also the thoughts of respondents (2; 3; 5; 8). A glaring 

example is defined by Nobina and Skistar (Westergren et al., 2017) businesses. The 

companies, implementing IoT ecosystem, defined new standards for what concern the 

sectors, gaining competitive advantage on competitors.   

Thomas and Mengel (2008) reported that in modern markets, volatility, unpredictability 

and complexity are common features and their presence inside the project-environment 

produce unforeseen consequences. Since IoT allowed project team and stakeholders to 

gain access to real-live data regardless of any geographical limitation, it gained more 

interest within project-oriented industries. Thus, as reported by Porter and Heppelmann 

(2014), a system which allows objects to communicate among themselves and the 

environment become a crucial tool to control complexity. Interviewees 4 and 5 

highlighted the importance of IoT technology inside the project management, considering 

the impact of drastically important and in the near future. In fact, IoT brings in a high 

level of connectivity to the entire ecosystem. As reported by interviewees 4 and 5, 

decentralized and spread business are the main sector which are receiving a boost by IoT 

technology. It is an assured fact that the technological advancement and the Internet 

specifically, made collaboration across boundaries easier. Constant connectivity implies 

constant availability. Four of the interviewees (6, 7; 8; 9) agree that the leading benefit of 

IoT implementation is forward accessibility to the data, wherever it is necessary. Yet, IoT 

devices added more value to the effectiveness and efficiency of this collaboration and 

communication through real-live information and data sharing. This process surely 

follows and support the shift of theory and paradigm in project management, as reported 

by Hällgren and Maaninen-Olssen (2005) in which hard and soft skills result fundamental 

to proceed throughout all the life-cycle.  

 

Inside “The IoTguide: A Business Guide to the Internet of Things” (Westergren et al., 

2017) several concrete examples of IoT application have been presented. They represent 

successful im plementaion of IoT ecosystem in both, old and modern firms. As main 

drivers for the implementaion are improvment of buisness model and definition of new 

business sector. These factors match perfectly answers from various interviewees, in fact 

has been stated (2; 5; 7) that IoT will boost productivity, creating a smoother trasnition 

between phases eliminating unwanted processes and supporting production area through 

optimization of data flow. Moreover, 1 and 3 highlighted the importance of quick 

response to issues and problems thanks to live data. Therefore, using server or cloud 

storage system total transparency is granted with better quality and less inefficiency (5).  

 

Concluding, the impact of IoT refers to the possibility to provide clients and customers 

with better experience (4; 8). Due to living feedback, supporting and maintenance actions 

can be forecast by companies, upgrade of existing feature and integrative solution can be 

proposed (2; 3). The ability to provide supportive solutions and services to customers 

represents a defined shift in company’s business model, from product to service delivery 

(1; 2; 3). The previous features are well explained and highlighted in Saariko et al. (2007). 
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5.1.4 IoT and Project Manager Role 

Following the shift of paradigms described in the literature chapter, it is notable relevant 

the changes inside the project manger role. Thomas and Mengel (2008) connected the 

shift inside the project-oriented industry with the changes inside the project management 

discipline and furtherly with the role of project manger in handling the increasing 

complexity of project-environment. In fact, complexity imposed new standards and 

challenges to project team, not only hard competencies but also soft competencies are 

necessary. Kloppenborg and Opfer (2002) identified the evolution of project manager’s 

role from processes controller to real leader. Consequently, planner and monitoring are 

not enough to manage modern projects, social competencies are becoming the 

predominant characteristic of the role. Due to the numerous changes, interviewee 4 

reported the presence of new degree of flexibility inside the project manager role, in fact 

the approach to project life-cycle is becoming more complex but less strict. The previous 

assumption follows the idea of Pollack (2007) that correctly defined the changes of 

paradigms not a shift but an expansion.  

IoT impacts deeply the texture of project environment, mainly due to the quantity and 

quality of information which are ready-to-use wherever and whenever necessary, even 

from remote (4). These features, as reported by Thamhain (2004), are impacting not only 

project manager role but also the processes inside project team, boosting creativity and 

dynamical changes. Respondents (1; 2; 4; 5; 6; 7; 9) agree that IoT ecosystem and 

information gathered will simplify the main processes inside project life-cycle: 

communication and collaboration within teams and stakeholders is enhanced, control and 

decision-making action are quicker and more reliable. Mainly the reason is the disruption 

of possible bottleneck in data sharing (4). Interviewees 4 and 5 reported a possible loss 

of control by project manager due to the access of information by other team members.  

In particular, project managers acknowledge the significance of data management and 

data accuracy. A big concern expressed during interview 4 was the correct treatment of 

data collected, although the information is fundamental for the success of the project, if 

not well computed and elaborated they will slow down the general work-load (4). For the 

previous reason, project managers need to be aware of the importance of the new 

implementation, understanding deeply the implication and the possible consequences of 

an incorrect use. Proactive attitude and deeply comprehension of the technology is 

highlighted as main drivers for new technological adoption inside the company, and in 

particular, installation of IoT implementation (Thomas and Mengel, 2008). Thus, after 

the understanding of possible trade-off, project managers can be seen as the "champions" 

throughout the implementation phase of IoT as they are capable of encouraging IoT's 

adoption within the project environment. The interconnectivity will enable higher data 

gathering and data availability. From the project manager's side, having a deeper 

understanding of IoT's technical aspect will allow managers to develop better IoT ready 

products and increase process efficiency. 

 

IoT supports the definition of information collected by smart objects and it provides 

insights to project managers during decision making process in dynamic environment 

(Atzori et al., 2010). For the previous reasons, project managers cannot neglect the 

criticality of data security as it might lead to the loss of trust from the stakeholders. 

Directly connected with the previous statement, interviewee 4 highlighted the importance 

for project manager to set strict and defined rules about IoT usage and data distribution 

during initiating phase of the project. if all stakeholders agree on the policy related with 

the IoT usage and information treatment, the ecosystem created by smart objects will 
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eliminate all the obscurities and it will boost project manger productivity level to achieve 

project’s deliveries (2; 4; 5; 8).  

Has been stated in different interviews (1; 2; 3; 4) the importance of traditional skills 

related with planning and monitoring methodologies. They also explained the necessity 

to expand the actual skill-set of project manger to supporting abilities related with modern 

IT application and communication processes. Moreover, these characteristics result 

fundamental to achieve the ‘full potential’ of IoT application (4). Concluding, 2 3 4 and 

5 agree on the fact that soft skills are always more crucial for the role and they should 

take the best advantage from IT framework.  

 

 

5.2 General applications in the Project-Oriented Environment   

 

IoT can be applied in various fields and sectors and can help in solving day-to-day issues 

as stated different times inside Chapter 2. Discovering the potential of IoT and the 

technology presents a concrete opportunity for a corporation and, even if not entirely, the 

benefits of the implementation in the company’s culture are recognized. As reported by 

different interviewees, big engineering projects are the main beneficiaries of IoT 

implementation. For the previous reason it is reasonable to state that oil and gas, mining 

or energy companies, which are big project-oriented realities, will be enhanced drastically 

by the implementation of IoT technology. IoT impact, inside the project-oriented 

environment is defined mainly by two activities: monitoring and automation of processes.  

 

Monitoring and Controlling Handovers: Due to IoT's functionality, the placement of 

sensors within finished projects' enables data gathering all throughout the building's 

lifetime. With time, buildings depreciate; thus, IoT sensors allow the tracking and 

reporting of these changes to the project's development teams who in turn make sure to 

sustain the product's quality and standards. Generally, today's trend is the shift towards 

"smart" cities and environment management. Smart Cities are characterized by constant 

actions of monitoring and controlling. IoT can effectively scan the structural state of 

buildings, facilities and monuments. It can control and analyze vibrations and detect 

external threats for example. Noise pollution, street lights and waste management could 

also be managed by IoT technology throughout an efficient ecosystem created between 

different entities. As from an environmental aspect, IoT can provide critical data 

necessary to forecast and detect natural calamities and environmental disaster. The 

framework has the tendency to monitor and track chemical emissions, forest fire, and 

natural warnings.  

 

Automation in IoT: Industrial automation is also among the different sectors that IoT can 

be implemented in. The automation of manufacturing processes optimizes the overall 

production process and cycle. IoT also helps in inventory management, machine 

maintenance and repair, as well as workforce health management. Finally, and since 

health is a priority to all individuals, IoT implementation allows the monitoring and 

identification of health problems by tracking heart rate patterns, blood pressure, pulse, 

etc. This information would be automatically transferred to doctors for analysis. This 

technology will be most useful to disabled people and seniors who reside alone. Moreover 

IoT carries several levels of sophistication. The final stage of sophistication is that of 

"application creation" which allows the possibility of automation within the various 

sensors implemented. Having mentioned that, this sheds light on PM software adoption. 

The integration of PM software with IoT sensors enables the creation of a central 

dashboard that manages an entire enterprise. This high level of automation opens an 
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entirely new vision and opportunity towards the concept of "single software application" 

management. In addition to that, IoT sensor implementation in PMs helps reduce the 

project's overall waste and contributes in theft management by controlling resource 

allocation.  

 

Both the features have been highlighted in Chapter 4 during the Data analysis and 

moreover a deep analysis of the implication and relations have been discussed in previous 

paragraphs of Chapter 5.  

  

Concluding, another expensive operating cost incurred in construction project is 

generated from the transportation of machineries and equipment necessary to handle the 

processes. Valuable assets of IoT would be placing RFID and sensors on the automobiles, 

thus gathering information on how much time it takes moving from one location to 

another while taking into consideration the resources committed for the transport. 

Allowing for a vivid budget to be realized from transportation, maintenance costs, and 

equipment that acts as a competitive advantage when project bidding takes place. Another 

example taken from this would be analyzing the reading from the types of equipment and 

vehicles, such that maintenance schedules can be implemented strategically and 

annihilate any delays to schedule and mobilization due to maintenance issues of the 

machinery. 
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6. Conclusion and Recommendations 

6.1 General Conclusion 

In the last decades, project term has been used as a trend name to describe business model 

(Söderlund, 2004). Furtherly always more industries are accepting project management as 

secure path to a steady growth for the organization (Prince and Dolfi, 2004; Thomas et 

al., 2004). In fact, since the market has increased its complexity and volatility, the 

management of projects has considerable importance under economic point (Turner et 

al., 2010; Winter et al., 2006) and most of the firms are organizing the inside structure 

through project-oriented model (Bakker, 2010) considering the development of project 

management approach as a critical asset to organization development (Winter et al., 

2006). The research for better approach to project-oriented environment conducted the 

researchers to explore connection and matching point between Project Scenario and latest 

IT trend, in the specific case Internet of Things. In particular the research question which 

authors tried to answer throughout the use of deep literature analysis, different interviews 

to practitioners and academics and study of concrete application in specific case studies 

is the following: 

Which are the requirements and consequences of IoT implementation in Project-

Oriented Environment? 

The thesis has aimed to provide a discussion and highlight the importance of IoT 

integration and its impact on project-oriented organization, considering both culture and 

business model. It moves further with the exploration of project management implication 

and the impact on project manager roles. Due to the numerous information gathered 

during the interviews, it has been proved that Project-Oriented Environment receive a 

great support by the implementation of IoT technology. In particular, as stated by all the 

respondents, as IT is introduced in PM with success, the benefits are numerous in multiple 

fields and moreover IoT will impact project deliverables and team working. In a daily 

use, the new technology will increase the productivity and the efficiency of the processes, 

reducing the waste of resources, both in term of time and money. The impact on project 

life-cycle is enormous, in fact all the phases are impacted by the technology. The main 

driver of the impact is surely the data gathered from smart objects always reliable due to 

storage approaches such as cloud or server. The possibility results in optimization of 

processes, boost of collaboration and communication due to faster data sharing and higher 

productivity of all team members. Implementation of IoT is not easy for company, in fact 

technological and cultural barriers have been highlighted in the thesis. In particular, 

technological issues are related internally to the company and externally for the IoT 

ecosystem which should be created. Internally specking, the facilities of the company 

have to be compatible and prepared to support the ecosystem. On other hands, for the lack 

of common standards in the field, in the external ecosystem created among all the 

stakeholders a common ground for what concern file-extension and interoperability of 

the different platform has to be found. Applying the ecosystem created by IoT is necessary 

in future long-term view to stay competitive in the industries and to increase the appeal 

on customers.  

Project management discipline suffered an expansion of paradigms necessary in the 

discipline. Previously, classic PM was used just as planning and monitoring discipline, 

concentrated uniquely on hard methodologies (Pollack, 2007). In the last decades, soft 

skills become dominant due to the increasing complexity of project environment, 

communication is now fundamental to manage Stakeholders and external trigger. To 

solve sudden deviations, Maaninen-Olssen (2005) suggested the use of formal and 

informal interaction. In this context, IoT support and enhance both aspect of project 
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management discipline. In fact, the limitless possibility of information gathered from the 

framework support planning, budgeting and monitoring approaches, providing more 

reliable information to support decision and actions. In the same way, communication 

became faster and more secure, bottleneck will be erased, and data will be transmitted 

fast and securely between stakeholders. Less vagueness and lower risk will increase the 

success rate and the ability to achieve the project deliverables within constrains. Most of  

the previous statements have been highlighted during interviews with the final purpose to 

define a shift of business model in the project-oriented environment merged with IoT 

technology from product to service delivery.    As highlighted by different interviews, the 

new possibilities will shift the paradigms of discipline and role related to project: new 

rules and policy will be necessary inside the project life-cycle to handle the complex 

situation between data sharing among stakeholders and an increasing set of skills will be 

required to project managers in order to effectively and successfully use the enormous 

amount of data the smart connected items will provide. It is then reasonable to state that 

features related with the technology will simplify the environment related to projects but 

other aspect of IoT will increase the level of complexity, inserting new level of 

complexity.  

“No matter how far technology will advance, it is certain that the most vital component 

in any aspect of projects are the people …” the previous statement is iconic and important 

to highlight two considerations, firstly it proves again the impact of IoT technology in the 

project-oriented environment and secondly it clarifies the cruciality of human-mindset in 

the project scenario. Kloppenborg and Opfer (2002) defined a shift in manager attitude, 

shifting from methodic controller and planner to complete leader figure, adding social 

skills to the existing set. IoT enhances all the characteristic in the project manger role: 

technical skills in support of decision making process will be supported by the quantity 

of data gathered by smart objects and communication with stakeholders will receive a 

boost due to the transparency and facility of data sharing in the ecosystem created. Most 

of interviewees agree that all the new features will shape a more flexible role for what 

concern project life-cycle approaches; the use of data from remote access strengths the 

decision-making process. It is also notable that the control on project dynamics will be 

harder, in fact different respondents stated a loss of control by project manager over the 

project itself and possible slowdowns in the work load. 

To answer the research questions and to explore the research purposes, authors relied on 

secondary data and backed up the arguments by discussions from participants who are 

aware of the sector practices. The inquiry has aimed to highlight the discussion on IoT 

integration further, pointing out the critical barriers and the values added by the 

installation. Time does play a role when looking at technology, and the analysis reveals 

that the organizations have to make sure it adopts the right technology at the right time 

and in the right place if it aims in achieving the right goals.  

6.2 Theoretical Contribution 

Motiwalla and Thompson in 2006 stated that even after considerable researches into 

organizational IT implementation processes, the field continue to remain a great issue for 

firms due to the complexity and efforts required. Moreover, it has been reported that IoT 

technology lack of qualitative studies and the consumers, that in the case of project-

oriented environment are represented by organization and project managers, prospective 

is not fully understood and explored (Gammelgaard, 2004; Gao and Bai, 2014). For the 

previous reasons, the thesis can contribute to the understanding of the highly complex 

and sensitive nature of the IoT technologies, describing and the ecosystem created and 

analyzing the innovative work approaches dictated. As for this specific field of study, it 

is quite difficult to gather access and entry to the multinational organizations, in fact, the 
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implementation of such a disruptive technology is elaborated as strategic change, and all 

the processes involved during the installation are sensible. Furthermore, there are 

insufficient studies related to IoT within the project management aspect. Thus, this 

research can aid in contributing or even be viewed as a baseline for further examination 

of the relationship between IoT integration and PM usage in the organization's context. 

Concerning the organizations, several factors influence the implementation of the newest 

technologies. In addition to that, various lessons can learn from the private sector and 

commercial organizations. However, this will remain a subject for further research. 

 

6.3 Managerial Implication 

Since the project-oriented business model is growing and used by companies as a secure 

path of growth in the modern market (Turner et al., 2010; Winter et al., 2006) the 

implication for managers and practitioners are numerous. Firstly, it is vital for the 

organization to have clear IoT understanding, strategy and implementation plans when 

adopting the technology, in fact as stated by Motiwalla and Thompson (2009) people 

inside the organization represent the key contributor to successful implementation. 

Moreover, Andersen (2011) supported the concept that advancements and evolution in 

business environment is driven by ‘creative disruptive’, in fact nowadays most of the 

changes are triggered by technologies. As reported in different interviews, cultural 

problems represent a great barrier for the implementation, mostly in old and structured 

companies. The feeling of “worth or not” is supported by the criticality of the technology, 

in fact should be clear to managers that the installation of IoT ecosystem in the texture of 

the company has to be threat as strategic change, with all the implications behind the term. 

It is important for managers to adopt a proactive attitude versus new technologies and for 

what concern new strategies of growth. Notable and important of mention is the idea 

explained in an interview, that in the near-future IoT technology will be a threshold 

characteristic of companies and not anymore an added value for the business model.  

 

6.4 Industry and Societal Implication 

IoT possibility of application are limitless as described in Chapter 2. In the same way, 

project management discipline has been adopted in any sort of industries due to the great 

impact on business strategy. Following, authors reported different example of possible 

implementation within industries and society. The description is general and not 

exhaustive, in fact each of the following points represent a possible research topic for 

future thesis and papers.  

a. Collaboration with the private sector: 

Every business and organization occupying the same sector or industry can learn from 

the mistakes of others; especially the private, commercial sector, which has adopted 

technologies and systems that surpass, in a way or another, those, adopted by small to 

medium enterprises. Thus, collaboration with private sector bodies will allow the project 

managers and organizations to avoid the drawbacks that lay within the technological 

advancements. 

b. Data Sharing & Analysis: 

Big Data flowing from IoT-connected devices helps organizations be more responsive, 

adaptive and competitive in a continually changing business environment. The ability to 

evaluate and interpret massive volumes of data as they are collected, allows businesses to 
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predict and respond to trends in superior accuracy and precision. Data becomes more 

actionable and reliable the closer it is analyzed to real-time, and for this reason, 

organizations cannot afford bottlenecks anywhere in the IoT data collection and analysis 

process. Data sharing should be enhanced and regulated by strict rules, protocols, and 

actions which define ownership, privacy and policy related to the sharing system that IoT 

creates.  

c. ´Business Environment and facilities´ with Data Analysis 

Organization´s main aim is to create economic value for the shareholders, it is arguable 

but an organization that does not create returns for the investors will fail sooner or later. 

In a volatile and changing market, business goals change years after years, and the 

complexity of the environment is increasing the necessity of tools to handle the industry's 

needs. Data analysis is a fundamental practice for businesses. In this sense, IoT will 

enhance the data gathered, but it requires more powerful and better facilities. All the 

elements need to be implemented before the adoption of the IoT technology; stronger 

accent on analytic skills are required by roles and experts in departments. The process of 

reinforcement should be planned and adjusted on the dimension of the company but, 

despite the dimension, IoT will represent in few years a common feature of every 

industries and business. Reminding interview 5, the companies without IoT technology 

will be out the market.  

d. Machine Learning & Artificial Intelligence  

In the last few years, numerous technology emerged. Together with the Internet of Things, 

Artificial Intelligence (AI) and the related Machine Learning (ML) represent disruptive 

technology and powerful tools to enhance corporation. Taking into consideration 

corporations that can sustain the economic effort of implementing AI and ML together 

with IoT, the ecosystem created will boost the firm business to a new level, creating an 

automatic process inside defined processes or phases, cutting costs and time in several 

situations, eliminating human errors inside critical data analysis. It is clear that the 

installment of further and more sophisticated technologies stress deeply the corporation, 

involving other barriers to overcome. Despite the huge effort needed, in a dynamic and 

evolving environment, combining the different technologies is surely a distinctive feature 

for every organization and represents a great approach to emerge in the industry and 

maintain the competitive advantage.   

e. Project Managers  

Projects are the base approach to businesses, and the trend will just increase due to the 

rising number of niche and customize products required by customers and clients in 

general. As for the discipline, project manager role will face changes and evolution for 

what concern methodologies and approaches, technical and soft skills required. Project 

managers are “forced” to a continuous process of learning and updating of capabilities. 

To handle the near-future technologies, IoT for example, is requesting a predisposition 

and the capacity to use modern computing software. The flexibility to “move” inside 

different ecosystem will be a threshold capacity that does not guarantee the success of the 

project manager.  
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6.5 Future research 

Due to the dearth of the literature available on the IoT technologies embedded within 

Project Management disciplines in organizations, future researchers are necessary for the 

evolution of the disciplines, both IoT system and Modern Project Management. It is 

fundamental to enrich the literature with qualitative studies, based on the gaps discovered 

in previous papers to strength furtherly the knowledge base about the topic. New and 

different case studies regarding practical implementations of IoT are necessary, covering 

different industries and markets. Percentages and statistics about the success rate and 

failure are important to define pragmatically the leading success criteria and failure 

approaches to the problems. As for all the technologies, technical solutions are crucial for 

the success of the implementation and moreover, in the actual market they have to be 

customized on clients´ needs. For the previous reason, technical approach to IoT 

implementation represents an excellent research gap that should be cover widely and 

deeply in the future researches. Defining barriers and benefits of general application of 

IoT is important, but specific information about implementation in defined industries can 

increase the reliability of data gathered, making possible to select real barriers and 

benefits related. 
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Appendix 

Interview protocols for Researchers 

• Introduction about Team, thesis and research topic 

• Information about confidentiality and anonymity  

• Information about the usage of data and policy about share of data 

• Figure 1 is provided to the interviewee as visual support to answer question 9 

 

1. Can you tell me about yourself? Actual occupation? Which is your 

specialization’s area?  

2. Can you describe briefly your research experiences?  

3. How engage are you in the topic of IoT? Have you done any research on it? 

4. What are in your opinion the benefits of IoT system?  

5. Considering IoT ecosystem, which are the barriers you face during the process of 

implementation and the use? 

6. Do you think that the benefits/barriers (B/B) you described are common to all 

industries/sectors?  

7. Do they change in different situation?  

8. If yes, can you find common B/B to all/most the industries?  

9. Considering the definition of project life cycle provided by PMBOK and the 

division in 5 phases: 1) initiating, 2) plan, 3) executing, 4) controlling, 5) closing, 

which phase/s is/are more impacted by IoT technology? 

10. Why? Any examples? 

11. Do you think project manager, as role, will be impacted by the new technology? 

How it will happen? Step by step or suddenly?  

12. Do you think the set skills required by project managers will be the same or do 

you think it will change? How? 

13. What do you think are the new skills required? 

14. Considering the different function of PM, which one will be more and less 

impacted by IoT? 
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Interview protocols for Practitioners 

 

• Introduction about Team, thesis and research topic 

• Information about confidentiality and anonymity  

• Information about the usage of data and policy about share of data 

 

1. Can you tell me about yourself? Actual occupation? Which is your 

specialization’s area?  

2. Can you describe briefly your work experiences?  

3. How engage are you in the topic of IoT? Have you done any projects in which 

IoT technology was used? 

4. Talking about general environment, what are in your opinion the benefits of IoT 

system?  

5. Considering now the implementation of IoT platform, which are the barriers you 

face during the process? 

6. Do you think that the benefits/barriers (B/B) you described are common to all 

industries/sectors?  

7. Do they change in different situation?  

8. If yes, can you find common B/B to all/most the industries?  

9. Considering the definition of project life cycle provided by PMBOK and the 

division in 5 phases: 1) initiating, 2) plan, 3) executing, 4) controlling, 5) closing, 

which phase/s is/are more impacted by IoT technology? 

10. Why? Any examples? 

11. Do you think project manager, as role, will be impacted by the new technology? 

How it will happen? Step by step or suddenly?  

12. Do you think the set skills required by project managers will be the same or do 

you think it will change? How? 

13. What do you think are the new skills required? 

14. Considering the different function of PM, which one will be more and less 

impacted by IoT? 
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Table of Acronyms 

ACRONYMS  

Information Technology IT 

Project Management PM 

Internet of Things  IoT 

United Nations UN 

Real-Time Data RTD 

Project Management Book of Knowledge PMBOK 

Project Management Institute PMI 

PRojects IN Controlled Environments Prince2 

Critical Path Method CPM 

Program evaluation and review technique PERT 

Project integrating Sustainable Methods  PRiSM 

Global as a proper methodology GPM 

the Information and Communication Technologies (ICT) 

Role-Based Access Control  (RBAC) 

Machine-to-Machine  (M2M) 
Artificial Intelligence (AI) 
Machine Learning (ML) 

 

 

 

 


