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INTRODUCTION 
 

Department of Management and Technical faculty “Mihajlo Pupin” from Zrenjanin have started the 

organization of International Symposium Engineering Management and Competitiveness (EMC) in 

2011. Since 2013 the organization of the EMC symposium has been supported by the following foreign 

partners: Szent István University, Faculty of Economics and Social Sciences, Gödöllő, Hungary, 

Voronezh State University, Faculty of Economics, Voronezh, Russia and University of Montenegro, 

Maritime Faculty, Kotor, Montenegro. 

 

The objectives of the Symposium EMC are: presentation of current knowledge and the exchange of 

experiences from the field of Engineering management, consideration of development tendencies and 

trends in Serbia and the world as well, gathering researchers from this field with the aim of expanding 

regional and international cooperation, raising the level of professional and scientific work at 

Technical faculty “Mihajlo Pupin” from Zrenjanin, expanding cooperation with economic and 

educational institutions and encouraging young researchers within this field. Taking into account that 

this Symposium is international, the importance of this event is obvious for the town of Zrenjanin, 

Banat region, Vojvodina and Serbia. Organization of EMC by the Technical faculty “Mihajlo Pupin” 

from Zrenjanin represents this scientific-educational institution as one of the major representatives of 

economic and social development in Banat. 

 

Within this Proceedings all accepted papers received for XII International Symposium Engineering 

Management and Competitiveness (EMC 2022) are presented. This year at the symposium we have 45 

papers and 1 abstracts. The authors come from 9 countries: Bosnia and Herzegovina, Hungary, Iran, 

Jamaica, North Macedonia, Russia, Slovenia, USA and Serbia. The papers are divided into seven 

sessions: Plenary session, Session A: Management and operation management, Session B: Human 

resource management, Session C: Marketing management, Session D: Economy, Session E: IT 

Management, Session F: Abstracts. 

 

We wish to thank the Technical faculty “Mihajlo Pupin” from Zrenjanin and the dean Prof. Ph.D 

Dragica Radosav for their active role concerning the organization of the Symposium. We are also 

expressing our gratitude to all authors who have contributed with their papers to the organization of 

our twelfth Symposium EMC. 

 

The EMC Symposiums become a traditional meeting of researchers in June, every year. We are open 

and thankful for all useful suggestions which could contribute that the next International Symposium 

Engineering Management and Competitiveness become better in an organizational and program 

sense. 

 

President of the Programming Committee 

Professor Dragan Ćoćkalo, Ph.D. 

 

Zrenjanin, June 2022. 
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ABSTRACT 

 

Construction project performance relies on different dimensions of project management. Among those, 

integration management is of paramount importance since effective project management starts with the 

integration of processes and people within a construction project. This study investigates the influence of various 

components of project integration management on construction project management performance and quantifies 

the relationship between those components and integration management. The proposed components of 

integration management are the development of a project charter, knowledge integration, process integration, 

staff integration, supply chain integration, and integration of changes; whereas the dimensions of project 

management performance are time, cost, quality, safety, and client satisfaction. A questionnaire was designed 

and administered to construction professionals and data from 121 projects was analyzed using structural equation 

modeling. The data was analyzed by using software, called SPSS AMOS. The findings of the research indicate 

that integration management has a strong impact on project management performance. The study contributes to 

the project management body of knowledge in that it develops a conceptual framework consisting of specific 

components for integration management, reveals the impact of integration management on performance, and 

proposes several tools and strategies for enabling effective integration along the project life cycle. Industry 

practitioners may benefit from the framework developed by considering the components proposed and following 

strategies recommended for construction phases.  

 

Key words: Construction management, Project Performance, Project Integration Management, Construction 

Project management, Construction industry, Project management. 

 

 

INTRODUCTION 

 

Project integration management ensures the successful coordination among project activities. Asif et 

al. (2010) mention integration as a deliberate process of developing a governance structure, which 

makes the management of key stakeholder requirements more systematic. Project integration ensures 

the proper coordination among project activities. Therefore, the impact of integration management on 

project success should be well understood so that project managers might benefit from the positive 

aspects of properly coordinated project activities. A major portion of existing research studies 

(Halfawy and Froese, 2007; Ozorhon et al., 2014; Berteaux and Javernick-Will, 2015; Ospina-

Alvarado et al., 2016) has previously demonstrated the critical role of effective integration in project 

management research. The Project Management Body of Knowledge Guide (PMBoK) lists the ten 

main knowledge areas essential to project management and four additional areas in its Construction 

Extension. Among those, project integration management is listed as the first knowledge area, which 

involves combination, unification, and coordination processes of project management.  

 

Because of the essential function of integration in project management, this study develops a 

comprehensive framework which aims at illustrating the strong link between integration and project 

management performance, which was not previously investigated. Within this perspective, the study 

mailto:afshari@mshdiau.ac.ir
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proposes construction-specific components for integration management and measures project 

management performance by means of different project success indicators. Moreover, a questionnaire 

was designed based on the developed framework and administered to construction professionals in 

Mashhad, Iran. The research investigates the hypothesized relationship between integration 

management and project management performance and aims at measuring project management 

performance according to the proposed indicators. To analyze the validity and the reliability of the 

proposed measures for the framework, structural equation modeling (SEM) was used. The main 

contribution of this study is to guide construction practitioners to adopt proposed measures for 

integration and benefit from the strategies for integration in order to experience higher success rates. 

 

 

CONSTRUCTION PROJECT PERFORMANCE 

 

The impact of effective time management on enhanced project performance was highlighted in several 

studies (Gayatri and Saurabh, 2013; Ngacho and Das, 2014). In Salazar-Aramayo et al.’s (2013) study, cost 

was listed among the most important attributes of the project management model that they have developed. 

Ali et al. (2013) emphasized that quality of work done is among the most important attributes of project 

performance measurement. Popaitoon and Siengthai (2014) mentioned that project performance and 

knowledge absorptive capacity of project teams are highly affected by project human resource management 

practices. Badir et al. (2012) stated that communication is one of the key components of improved 

performance. Hwang et al. (2014) revealed that effective risk management leads to improved project 

performance. Eriksson and Westerberg (2011) indicated that collaborative procurement practices have a 

positive influence on construction project performance. Stakeholder benefits and satisfaction were 

demonstrated to be crucial for project success (Takim and Akintoye, 2002; Rad, 2003; Bassioni et al., 

2004) Moreover, Kagioglou et al. (2001) emphasized that stakeholder satisfaction is directly associated 

with performance management in construction. Cheng et al. (2012) investigated the effect of safety 

management practices on project performance in the construction industry. Montabon et al.'s (2007) study 

revealed that there is a strong link between the effectiveness of project environmental management and 

business performance. Akanni et al. (2015) stated that financial attributes are highly effective on project 

performance. Halfawy and Froese (2007) presented a multitier component-based framework aiming to 

facilitate the implementation of modular and distributed integrated project systems for supporting 

multidisciplinary project processes through the project cycle. The main focus of the research was to 

emphasize the required functionality and approach to developed integrated project systems. Within this 

context, a framework was developed to define methods that have potential to improve the availability, 

consistency, and integration of project information and processes. Ozorhon et al. (2014) focused on the 

components of the innovation process. They defined the barriers of innovation including resistance to 

change, inexperience, and unavailability of advanced products and they proposed integration of project 

participants and effective leadership as one of the solutions to enhance the rate of innovation adoption. 

However, the paper references one case study selected from the United Kingdom, so the conclusions made 

could lead to diverse statements with different case studies. Berteaux and Javernick-Will (2015) indicated 

that project-based organizations in the architecture, engineering, and construction (AEC) industry must 

integrate knowledge and processes adapting to local environments. They investigated the challenges of 

local adaptation and organizational integration processes by relating to project performance. They 

concluded that projects having high integration result in richer information exchange than projects having 

low integration. However, the research has a small sample size and organizational performance was not 

included in the study, which is one of the limitations of the research. Ospina-Alvarado et al. (2016) 

developed a framework for construction project integration by defining several attributes depending on 

their critical importance. They proposed the framework as a useful tool for construction practitioners to 

wisely use their resources for achieving a more integrated project. Despite the attributes mentioned in this 

study such as coordination, collaboration, leadership, knowledge sharing, and trust, the paper still lacks a 

complete understanding of integration attributes such as integration of changes and uncertainty 

management in integration. These studies reported that projects experience higher success rates and 

improved performance with the adoption of an integrative approach. However, these studies rather focused 

on software integration, relational integration or contractual integration despite the fact that integration 
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must be evaluated as a core element encompassing different dimensions and impacting several other 

variables in a project network. 

 

The construction industry still suffers from poor project performance because of its nature where the work 

is fragmented between different stakeholders and different sub-processes (Rahman and Kumaraswamy, 

2004; Ospina-Alvarado and Castro-Lacouture, 2010; Harper, 2014). Moreover, previous studies lack a 

complete understating of the relationship between integration and performance, which is essential to 

successfully manage construction projects. However, the impact of integration management on project 

management performance was not explicitly investigated in these studies; instead, they assess some of the 

core components of integration on performance. There is no other study in the literature that proposes 

construction specific components for integration management and analyzes the relationship between 

integration and project management performance. Revealing this relationship may help construction 

professionals to evaluate their projects with the essential parameters and understand the logic behind 

project integration in the cases where it is hard to manage complex projects. It is essential for construction 

practitioners to understand, quantify, visualize and simulate the components that affect construction work. 

Hence, the need for conceptual framework arises to best reflect variables which influence construction 

business. Construction is more challenging than other businesses in terms of its dynamic, fragmented and 

complex nature since it requires involvement of different parties and successful management of processes. 

This requires the development of well-set strategies and practices to compete against uncertainties and 

risks. Cost and schedule variances might create undesired consequences, which lead to low customer 

satisfaction. Therefore, it is crucial to determine underlying parameters that need to be addressed when 

project success is of utmost importance. Several studies have been conducted to investigate performance 

and its relation to different project management constructs. Vickery et al. (2003) mentioned the effects of 

integrative supply chain on financial performance. Similarly, Kim (2006) investigated the linkage between 

supply chain integration and firm performance. Mitchell (2006) rather considered the relationship between 

knowledge integration and information technology performance. As reported, only a limited number of 

studies the number reveal an explicit linkage between integration management and project management 

performance. Crawford (2005) states that program or project directors, who use a high level of integration 

and scope practices are more likely to be top performers. Huang and Newell (2003) also indicated that 

knowledge integration is determined by three important components: the efficiency of integration, scope of 

integration, and the flexibility of integration. Heising (2012) underlined the critical role of integration in 

terms of project portfolio management. In addition, Mitropoulos and Tatum (2000) also indicated that 

degree of project integration affects project performance. Previous research highlighted the essential 

function of integration or its attributes on achieving a higher level of performance, success or innovation. 

For example, Aronson et al. (2013) mentioned the impact of leader building activities and project spirit's 

role on project success. Similarly, Ozorhon et al. (2014) listed integration and leadership as enablers in 

construction innovation. Moreover, Crawford (2005) mentioned that project or program directors using 

high level of integration and scope practices are more likely to be top performers in companies. Saraf et al. 

(2007) implied that information integration with customers and business partners leads to better knowledge 

sharing, which also results in business performance improvements. Berteaux and Javernick-Will (2015) 

highlighted the organizational integration of knowledge, process, and strategy, informing that 

organizational integration improves project performance through the capabilities developed on previous 

projects and innovations across the organization, which helps the organization remain competitive. It is also 

mentioned that integration of knowledge and processes improves project and organizational performance. 

Since conceptualization and effective planning of projects are crucial, integration appears as a critical 

component in the proper coordination of projects. As previously shown on above studies, integration is 

strongly linked to the core elements and areas of project management. Hence, one might conclude that 

integration has a clear and direct impact on project performance. Therefore, this study aims to fill this gap 

by developing a framework picturing the core elements of integration and performance. The framework is 

intended to reflect the relation between integration management and project management performance 

based on the perceptions of construction companies.  
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RESEARCH METHODOLOGY 

 

The framework proposed in this study involves the components for integration management and 

project management performance. In the initial step, based on a comprehensive literature review that 

focused on studies regarding the integration management and performance, several components are 

derived. Integration management and project management are factors and 17 components are derived 

for these two factors. After conducting pilot studies with three university professors and two industry 

practitioners, some of the components were either combined or removed to best reflect their 

corresponding factors. Finally, a total of 11 components are obtained. The underlying components of 

each factor are identified and explained below: 

 

 
Figure 1: Link between integration management and project management performance 

 

The following hypothesis is developed based on the strong evidence provided by the literature 

considering the impact of integration management on project management performance. 

 

H1: Effectiveness of “project integration management” has a direct and positive effect on “project 

management performance” when controlling for project type and project size. 

 

An online questionnaire was designed and administered to construction professionals in Mashhad 

construction firms based on the proposed framework. The questionnaires were addressed to 

Construction firms. From the 508 questionnaires sent, 121 were returned, where 22 were face-to-face 

interviews, resulting in a response rate of 24%. Face-to-face interviews were conducted with 22 

professionals to increase the response rate. Respondents were requested to fill in the questionnaires 

considering the project management practices of their completed projects based on fourteen 

knowledge areas. The collected data include information regarding 121 different construction projects, 

which were undertaken by 82 different firms where some of the firms provided multiple data. 

 

 

RESEARCH FINDINGS 

 

The questionnaire collected data regarding the level of success achieved for each component. 

Abbreviations were used for each component (I1 = Development of Project Charter, I2 =Knowledge 

Integration, I3 = Process Integration, I4 = Staff Integration, I5 = Supply Chain Integration, I6 = 

Integration of Changes). All components are rated around 3.5 and Cronbach's alpha value is calculated 

as 0.896, which proves the reliability of the components in terms of explaining its construct. Also, 

abbreviations were used for each component of project management performance (P1 = Time, P2 = 

Cost, P3 = Quality, P4 = Safety, P5 = Client Satisfaction). It is seen that firms are more successful in 

achieving “quality” in their projects. It is also shown that firms satisfy “safety” objectives as well as 

“time”. The components omitted for the project integration management construct were: information 

integration, scope integration, customer integration, and integration of project updates. After having 

in-depth interviews with industry experts, university professors and based on subjective judgment, 

some of the components were embedded in the other components since they were thought to be 

repetitive for deciding on the core components. For example, information integration is evaluated part 

of the knowledge integration by considering knowledge integration as a core component of integration 
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management. Similarly, scope integration and integration of project updates are evaluated part of 

integration of changes since those represent the plan updates and changes in scope. Customer 

integration is addressed in the context supply chain integration having a dominant role in supply chain 

processes. Risk and scope were also selected as performance indicators in the first components matrix 

but these two components were omitted since performance more relies on meeting cost, schedule, 

quality, and safety objectives along with customer satisfaction. These two components were omitted 

after taking expert opinions and in-depth literature review. Table 1 presents the factor loadings for the 

latent and constituent variables of the model. Factor loadings for each factor prove that the all factors 

are well represented by their variables. 

 

Table 1: Latent and constituent variables of the model 
No Model variables Factor loadings 

F1  Integration management  

V1 Development of project charter 0.737 

V2 Knowledge integration 0.813 

V3 Process integration 0.851 

V4 Staff integration 0.686 

V5 Supply chain integration 0.708 

V6 Integration of changes  0.763 

F2  Project management performance  

V7 Time  0.855 

V8 Cost 0.729 

V9 Quality 0.808 

V10 Safety 0.755 

V11 Client satisfaction 0.983 

 

The hypothesis regarding the relation between integration and performance was validated. This reveals 

the strong interaction between integration and performance. Integration is one of the most important 

components of successful project execution. Hence, the construction industry is still in great need of 

well-set practices and strategies. This study enlightens the critical role of integration management and 

poses its clear link with project management performance. Based on the clear link between integration 

management and project management performance, it is worth discussing the impact of individual 

components of integration management on project management performance. 
 

Development of Project Charter: Project charter is the document that authorizes the start of a project. 

Therefore, it is critical to have the approval of the project charter on a timely manner. Provided with a high 

factor loading (0.737), project charter is undoubtedly one of the most important components of integration 

management affecting project success. PMI (2013) also implies the functionality of project charter in terms 

of describing project manager's authority. Considering the role of project managers in project management 

performance, one might conclude that projects managers are likely to achieve higher success in managing 

projects where a solid project charter exists including clear and proper description of authorities. 

 

Knowledge Integration: Knowledge exchange among stakeholders and project parties is crucial in terms 

of project success. Heising (2012) also emphasizes that knowledge integration and ideation is essential in 

sustainable success. Several research studies mentioned the essential role of knowledge integration in 

project management performance (Schmickl and Kieser, 2008; Ritala and Hurmelinna-Laukkanen, 2009; 

Song and Song, 2010; Brettel et al., 2011; Too, 2012). Provided with a high factor loading (0.813), 

knowledge integration is concluded as a strong indicator of integration management. This leads to conclude 

that firms achieving success in knowledge integration have potential to perform better in their projects. 

 

Process Integration: Organized sequence of project activities and logical relationships within processes 

frame process integration. Process integration may foster value creation when synthesized with human and 

task integration (Birkinshaw et al., 2000). The role of process integration in project management 

performance was also highlighted by several studies (Kleinschmidt et al., 2007). Provided with a high 

factor loading (0.851), process integration is dominant in terms of explaining integration management. It is 
undeniable that firms implementing effective process integration activities are likely to achieve better 
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performance in their projects. One might not discard the essential role of process integration in increased 

success. 

 

Staff Integration: Project staff constitutes an important place in project management success. Therefore, 

integration of project staff, collaboration and coordination among them affect project management 

activities. It is reported that integration increases team work effectiveness (Egan, 2002). Therefore, 

composition of effectively working teams has a positive impact on project management performance. 

Reported with a high factor loading (0.686), staff integration should be addressed properly in terms 

experiencing higher levels of success. The necessity of staff integration as part of project management is 

underlined in several studies (Carmeli and Meyrav, 2009; Zajac, 2009; Jonas, 2010; Tiller, 2012). 

 

Supply Chain Integration: Supply chain is in the critical chain of construction activities in terms of 

successful execution of projects. Its impact on project management is revealed in several studies (Gruner 

and Homburg, 2000; Henard and Szymanski, 2001). Provided with a high factor loading (0.708), supply 

chain integration is one of the core elements of integration management. The revealed link between 

integration and performance makes supply chain integration as one of the most important components to be 

addressed when firms desire to achieve higher rates of success. 

 

Integration of Changes: Changes might create uncertainties in project management. Thus, timely handling 

of changes is essential to the success of a project. Integration of changes covers activities such as review 

and evaluation of change requests, modifications, and updates in project management plan. Research 

studies underlined that integration of changes is of utmost importance to experience better performance in 

managing projects (Hassner-Nahmias and Crawford, 2008; Cummings and Worley, 2009; Soderlund, 

2010). Reported with a high factor loading (0.763), integration of changes becomes essential in integration 

management. This might be interpreted as firms should carefully address integration of changes when 

higher rates of success are desired. 

 

 

CONCLUSION 

 

This study investigates the relation between integration management and project management 

performance. In this perspective, a set of construction-specific components were proposed for 

integration and performance constructs. Data was collected from 121 projects through a questionnaire 

survey. SEM was used to validate the framework and test the hypothesis of a possible relation between 

integration and performance in addition to the potential impact of better integration management on 

improved project management performance. Findings of the study reveal that integration management 

has a considerable impact on project management performance, and it is suggested that this link is of 

considerable strength. When past studies are examined for the exposition of this link, it is indicated 

that there is a gap in the literature and the impact of integration management needs special emphasis. 

Hence, this study demonstrates the core component of integration management with its construction 

specific components and clearly visualizes the strong tie between integration and performance. With 

respect to the strong influence of integration management on the project management performance, it 

is essential that project managers effectively coordinate the processes and relevant parties. The 

proposed project management performance framework could be used by project managers in the 

construction industry to devise and implement effective strategies. It could be used to ensure project 

success prior to the start of a project, as well as a post project evaluation tool upon the completion of a 

project. The main limitations of this study are that the data was collected from Mashhad, Iran 

companies and it reflects their experiences and opinions, and the proposed strategies are recommended 

based on their needs. In this respect, data from different projects undertaken by different companies 

might result in varying findings. In addition, the research also has some limitations in that some of the 

performance measures are subjective measures, which were identified based on an extensive literature 

review and expert opinions. Different measures might affect the results of the study. Information 

regarding procurement methods of the project was not gathered in the questionnaire. Therefore, this 

appears as another limitation of the study since different procurement methods might affect integration 

management and in turn project management activities. 
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ABSTRACT  

 

The globalized economy brought challenges to companies and countries across industries. As competitive 

relations intensify, the achieving competitiveness is a struggle for the majority of enterprises. The new 

conditions that define the modern business environment are affected by the global economic crisis, the 

coronavirus pandemic, and the rapid development of modern ICTs. In such conditions, companies have to 

address new business models. From here, entrepreneurship presents an impactful way of increasing 

competitiveness of companies, which further can increase national competitiveness. In this paper, the 

entrepreneurship economy model is discussed. In addition, the underlying mechanisms of Society 5.0 are 

analyzed. The paper presents a model of domestic entrepreneurial economy development levels and elaborates 

on which level requires what kind of improvements. This way, a significant insight into the potential of the 

domestic entrepreneurial economy is provided. 

 

Key words: Entrepreneurship, Society 5.0, Organization, Business, Competitiveness. 

 

 

INTRODUCTION 

 

The globalization of economy is the reality of the modern world. Globalization has led to an increase in the 

number of competitors on the international market, which affects the intensification of competitive 

relations. On the global market, enterprises face numerous challenges on a daily basis. These challenges are 

related to establishing an adequate competitive advantage. Competitiveness on the global market is based 

not only on innovation, but also on the price component and standardized product quality. The global 

economic crisis has pointed to the fact that it is necessary to create new business models. Market turbulence 

has become a new business reality. Today, business is taking place within the framework of the fourth 

technological revolution - Industry 4.0 (Bakator et al., 2019). Transformations on the market are changing 

the way individuals, governments and enterprises establish relationships with each other. Advanced 

information-communication technologies (ICTs) that characterize Industry 4.0 significantly contribute to 

the globalization of the economy, and presents one of the main sources of dynamic changes (Fukuda, 

2019). On a global level, guidelines for sustainable development are defined, which should establish a 

balance between the goals of economic development and social development, taking into account the need 

for improvement and protection of the environment. 

 

Furthermore, the crisis caused by the COVID-19 pandemic during 2020 and 2021 pointed to the need to 

change and improve the business philosophy of modern business organizations. The global economy has 
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shown fragility in the face of border closures, declining trade volumes and almost complete cessation of 

some business sectors such as global tourism and transport. According to Ferguson (CNBC, 2021), the 

pandemic makes the world divided, undermining globalization and multilateral institutions. The crisis 

caused by the global pandemic could not have been predicted, which will affect the fact that its negative 

effects will be greater in the future. Industrial nations have to deal with dangerous economic mega-trends 

including rising energy and raw material prices (this trend will continue in the coming years despite some 

fluctuations, because newly industrialized countries require resources for their own development), rising 

prices of higher-end industrial product finalization, which will further affect the decline in the purchasing 

power of industrialized countries. 

 

On the other hand, further progress can be seen in the newly industrialized countries, primarily China, but 

also India. These countries have based their development on a strong entrepreneurial commitment. The 

economic center of the world is moving towards the Pacific. Today, it is obvious that the leader of the 

Pacific region is China and that the main axis of cooperation in the world is China-USA. The biggest trade 

is on both sides of the Pacific. The Shanghai region and Southern California are at the center of economic 

attention in the global economy. The experiences of the countries of this region indicate the importance of 

the nation's entrepreneurial determination. 

 

The modern economy is turning to digital transformation. Digital transformation is changing the way we 

think about competition, and it changes the mechanisms through which innovations are introduced in 

business strategies. This also affects and changes the way of thinking when it comes to creating value for 

the client. 

 

In this paper, the aim is to present a model of potential domestic entrepreneurial economy development 

levels. The various requirements of improvement translate into different levels of potential development. 

This way a concise and significant overview on the potential of the domestic entrepreneurial economy 

development is obtained. The paper consists of four main sections (excluding the Introduction and 

Conclusion sections). The first section address current trends in entrepreneurship. Next, entrepreneurship 

and Society 5.0 is analyzed. The third section discusses entrepreneurship in Serbia, and presents the 

entrepreneurial development model. Finally, suggestions and guidelines for improving and developing an 

entrepreneurial economy are discussed. 

 

 

TRENDS IN ENTREPRENEURSHIP 

 

The modern economy can be viewed as the economy of entrepreneurship. Private entrepreneurship is one 

of the central phenomena of the economy, along with the market economy and free competition. 

Entrepreneurial behavior is ubiquitous today in all forms of business and social life. In the economy of 

entrepreneurship, all individuals should behave entrepreneurially. Entrepreneurial behavior should be 

practiced regardless of employment status, meaning that self-employed, owners, or employees of an 

enterprise should think and act in an entrepreneurial manner. According to some understandings (Đorđević, 

& Ćoćkalo 2012), managing an enterprise is an entrepreneurial activity. Entrepreneurial behavior is a way 

of thinking, determined by a creative and innovative approach to business. 

 

The development of entrepreneurship and entrepreneurial behavior became especially important in the 

early 1990s with the economic transformation of the socialist planned economies of Eastern Europe, as 

well as with the economic transformation of China. At the beginning of the eighties of the twentieth 

century, China opted for economic reforms, the center of which was entrepreneurship. The economy is 

opening up to small entrepreneurs who can sign contracts with foreign companies without permits. In 

practice, China is guided by Deng Xiaoping's famous maxim that "development is the only truth heard" and 

that "it doesn't matter if a cat is black or white as long as it hunts mice", which translated into plain 

language means: do whatever it takes to stimulate economic progress (Harari, 2018). Chinese President Xi 

Jinping (Jiping, 2019) believes that China has achieved development in a few decades, which developed 

countries took several centuries to achieve. This is the most amazing achievement in the history of the 

world. 
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Chinese entrepreneurs are among the best in the world, and the same can be said for most Far Eastern 

countries. Entrepreneurship development has been key to changing the economic behavior of both 

individuals and business organizations in all Central and Eastern European countries, China and Russia. 

The main role of entrepreneurship in the modern economy is reflected in innovative activities that create 

conditions for technological development, the formation of flexible organizations and new employment. 

Entrepreneurship, new technology and a strong state are key concepts for new and sustainable growth. 

 

What is especially important is the fact that in the modern economy, an entrepreneur no longer has to be an 

individual who owns a business. An entrepreneur can also be an individual who is employed by an 

employer. According to Drucker (2003), business in an organization, regardless of size, must be managed 

in an entrepreneurial way, in order for a company to become an entrepreneurial organization. The corporate 

entrepreneurship model emphasizes teamwork and the members are motivated to work on achieving 

success and accepting risks. In the economy of entrepreneurship, all individuals should behave 

entrepreneurially. Additionally, all organizations, regardless of their activities and which type of industry 

they belong to, should also behave entrepreneurially and continuously apply the basic postulates of 

entrepreneurship. It is important to note that there are significant differences entrepreneurs/entrepreneurial 

actions and business owners/business owning. These differences are presented in Table 1.  

 

Table 1: Differences between entrepreneurship and owning a small business 
Approach/objective Owner of a small business Entrepreneur 

Primary focus and motivation Make a living/financial stability Make an impact and promote change 

Financial goal Regular income and cash flow Exit value of the enterprise 

Career path objective Self-employment Financial freedom 

Financing strategy Own assets or bank loans Investors 

Business model and strategy Creating more sales and 

revenue 

Creating and providing value 

Asset focus Real estate and inventory Customers and employees 

Aversion to risk taking Focus on stability Preparedness and willingness to fail 

Employee compensation Market rate or less Willing to pay for top talent 

Work flow and work 

environment 

Extension of owner's residence Focus on fast-paced growth 

Investment Owner of the company Involvement in different enterprises 

Operational actions on a daily 

basis 

Day to day planning Growth, strategic collaboration 

Work style No changes long-term, 

repetitive 

Short-term, lots of changes, 

innovations 

(Source: Oražem, 2014) 

 

Based on Table 1., it is evident that entrepreneurship differs from traditional business owning. This also 

indicates that simply owning a business doesn't necessarily drive innovation and economic prosperity on a 

larger scale. Further, companies must consciously and organize and apply the entrepreneurial concept and 

behave entrepreneurially, and to consciously embark on the process of innovation. The company must 

establish such a system of connections and relationships in the company that will allow focusing on 

entrepreneurial behavior. Entrepreneurial management is management focused on:  

 constant development and change,  

 creating and using opportunities for new business ventures, 

 accepting risks in innovating business and improving business performance, 

 finding new business potentials and opportunities, 

 developing and implementing a strategy for constant change and innovation. 

 

Furthermore, according to some analysis (2010), older people will work harder, due to shifts in the leading 

generations, as well as due to wider access to databases. Some governments have raised the retirement age, 

and on the other hand, low interest rates and the collapse of defined benefit pensions will mean that many 

people over the age of 65 will not have enough money to enjoy retirement benefits. This fact can change 

the way we do business, so more and more people can start working for themselves. The main weapon of 
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this group of people is experience, knowledge and networks of acquaintances, and they will probably have 

more time and money compared to younger entrepreneurs. 

 

On the other hand, in the last ten years, in developed countries, especially in EU countries, more and more 

young people are deciding to start their own business and start entrepreneurship, especially in the service 

sector and IT sector. 

 

 

ENTREPRENEURSHIP WITHIN THE FRAMEWORK OF SOCIETY 5.0 

 

Modern society is moving towards a new phase of its development, which can be characterized as Society 

5.0. The concept of Society 5.0 is based on science and technology, as well as key development factors. 

Tisen et al. (2006) believe that people live in a period of transition - the transition from the last days of the 

industrial economy to the first days of the knowledge economy. Society is moving from automated 

movement to automated knowledge. The service sector is becoming the main point to which attention is 

focused. Employment in that area is growing, while in every other industry it is declining. 

 

Society 5.0 puts man at the center and tries to balance economic benefits with solving social problems. It 

includes a high degree of integration of physical and cyberspace. It is obvious that technology is the most 

important factor that enables the movement of society towards this phase of development. Technology is an 

essential factor in the development of the economy and society. In addition to technology, this society 

implies a high degree of creativity of each individual, primarily those who are employed or who are 

entrepreneurs. Organizations are based on knowledge and strive to constantly improve the productivity of 

knowledge. 

 

Advanced technology is one of the main pillars of the competitiveness of the economy. The basis of 

advanced technology in science and the importance of research and development means the presence of a 

significant number of researchers and engineers, but also a highly skilled workforce in companies that 

develop and apply high technology. On the other hand, some authors, such as the famous British economic 

historian and Harvard professor Niall Ferguson (2016), believe that the achievements of the last twenty-five 

years were not so impressive, compared to what humanity achieved between 1935 and 1986. The speed of 

traveling has dropped since the time of the Concord, and green energy is expensive. More information and 

high volume information is not adequate for development. 

 

The fifth industrial revolution - Industry 5.0 includes three elements: human focus, sustainability and 

resilience. Doing Business in Industry 5.0 will mean creating such business models that include the 

constant growth of business productivity and the creation of competitiveness, but also the need to create 

environmental and social value. From an economic aspect, this implies achieving profitability and scaling 

economies with business models that are socio-centric, while from an environmental aspect the aspect it 

implies sustainability (development of circular economy). In Table 2. the changes from Society 4.0 to 

Society 5.0 and its implications on entrepreneurship are presented. 

 

Table 2: Changes from Society 4.0 and Society 5.0 and their implication on entrepreneurship 
Society 4.0 Society 5.0 Entrepreneurship implication 

Economies of scale Problem solving and value 

creation 

Focus on creating and providing value for 

customers 

Uniformity Diversity Application of diverse abilities and 

development of skills 

Concentration Decentralization Seizing opportunities and taking chances 

Vulnerability Resilience Taking more chances with less overhead 

risk 

High environmental impact Sustainability Focusing on change and green approaches 

(Source: Hysa et al., 2021) 
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The changes that characterize Society 5.0 also affect the transformation of Industry 4.0 into Industry 

5.0. The new business conditions dictate how entrepreneurship has to change in accordance with 

sustainability. Economies of scale have to transform into economies that drive value and 

sustainability. This further indicates the change towards an entrepreneurial economy. 

 

 

ENTREPRENEURSHIP IN SERBIA AND ENTREPRENEURIAL ECONOMY 

 

After the beginning of economic reforms in 2001, there was a process of economic transition. An 

essential part of the economic reforms after 2001 was the privatization and liberalization of economic 

relations, as was the case with the 1989 reforms. That is when there was a significant development of 

entrepreneurship on the Serbian market. During that period, it seemed that a new economic 

environment was being created that would enable fast and comprehensive development of 

entrepreneurship and entrepreneurial initiatives. With the beginning of the world economic crisis in 

2008, there was a slowdown in entrepreneurial initiative and entrepreneurial activities in the domestic 

market. 

 

What has always been dominant in the domestic economy (at least since the early 1990s until today) is 

the phenomenon that entrepreneurship is tied to real private capital, which is invested in the SME 

sector, and thus limited to less financial investments. Entrepreneurship has not been comprehensively 

treated as an opportunity for an entrepreneurial initiative of an individual to enable the emergence of 

large corporations, which will eventually become market leaders. In the domestic market, 

entrepreneurship was positively viewed only in the context of the development of small and medium 

enterprises and the ability of these companies to be shock absorbers for the transition recession - 

primarily viewed from the aspect of creating new jobs and employment. 

 

Serbia inherited an incomplete market system (functioning of the goods / services market, without the 

existence of the labor market and the capital market), as well as a relatively fragmented model of 

ownership over economic entities (state, social, private and cooperative ownership), which coexisted 

but in unequal proportion). Additionally, the previous economic system had relatively little experience 

with private entrepreneurship, which is equally accessible to all interested individuals (1989-1992). 

 

On the other hand, most of the capital is still in the hands of the state and the state is still the largest 

employer in the Republic of Serbia. Further, labor productivity in public companies is significantly 

lower compared to productivity in the private sector. 

 

The turn of the domestic economy towards the development of information and communication 

technologies has in a way revived the entrepreneurial sector, which has been in stagnation since the 

world economic crisis. The opening of new, small companies in the domain of information technology 

significantly influenced the strengthening of the idea from an economic aspect that developing 

entrepreneurship is an imperative. On the other hand, too much was expected from this area of 

business on the domestic market. The group of small and medium enterprises on the domestic market 

is dominated by companies in the field of trade and classic services (traffic, construction), and the 

processing industry is dominated by the food industry, wood industry and machinery industry. The 

development of entrepreneurship in the conditions of the modern market and the transition of the 

economy and society towards the new phase of its development should be focused on the application 

of modern technological achievements in all areas of business and digitalization of business.  

 

Entrepreneurship alone needs to be technology-oriented. IT start-ups are just one of the types of 

entrepreneurial activity, and the essence is to improve the technical and technological basis of 

business, especially in the group of small and medium enterprises. The entrepreneurial economy is 

different compared to the management economy, thus changes are necessary on multiple fronts. In 

Table 3. the differences between an entrepreneurial  economy and a economies of scale are presented.  
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Table 3: Differences between entrepreneurial economies and economies of scale 
Category Economy of scale Entrepreneurial economy 

Underlying macro-factors  Globalization of markets 

 Jobs and high wages 

 Change  

 Localization 

Business environment  Specialization 

 Stability and status quo 

 Homogeneity  

 Diversity 

 Turbulence 

 Heterogeneous 

Way of conducting business  Controlled 

 Competing or collaborating 

 Scaling business 

 Market exchange 

 Motivation driven 

 Flexibility and adaptability 

Government policies  Output targeting 

 National locus 

 Constraining 

 Focus on output 

 Local locus 

 Entrepreneurship support 

 Enabling 

 Focus on input 

(Source: Kuura,2006; Moyle et al., 2020) 

 

Furthermore, on Figure 1. the potential of domestic entrepreneurial economy development is presented. 

 

 
Figure 1: Potential levels of domestic entrepreneurial development (Source: Authors) 

 

The presented potential levels of entrepreneurial economy development require improvements and changes 

in multiple domains. First (1), the current state of the domestic economy and its entrepreneurship potential 

are inadequate due to lack of sustainability, low productivity, low quality, lack of modern management 

practices, lack of adequate government support, and old manufacturing equipment. Next, the levels of 

entrepreneurial economy development depend on multiple factors and changes. These are not mutually-

exclusive, and all factors within one level have to be addressed in order to go to the next level. Here, the 

lowest level (4) includes the implementation of ICTs, innovation, improved management practices, and 

more fluent bureaucratic processes. The next level (3) indicates the necessity for newer manufacturing 

equipment, strong government support, improving employees' knowledge and skills, and creating and 

providing value to customers and users. Finally, the highest level (2) of entrepreneurial economy 
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development includes systematic improvements such as sustainability, entrepreneurial education, 

entrepreneurial climate, and cluster formation between enterprises. The different levels of entrepreneurial 

economy development correspond to the size of entrepreneurial change which starts in a micro-setting 

(enterprise/entrepreneur) a expands to a macro-setting (national level entrepreneurship initiatives). 

 

 

SUGGESTION AND GUIDELINES 

 

Based on the discussed dynamics and importance of entrepreneurship, Society 5.0, and the overall new 

conditions of conducting business the following most important directions of action in the function of the 

development of an entrepreneurial economy are proposed: 

 Limiting the operation of the bureaucratic apparatus, bureaucracy; 

 Creating equal business conditions for all; 

 Establishing an entrepreneurial climate on national economic level; 

 Faster application of information and communication technologies within SMEs; 

 Improving entrepreneurial knowledge and skills. 

 

What many do not understand when it comes to the domestic economy is that entrepreneurship is not just a 

small business. An entrepreneur is equally an individual who owns a small business, as well as the owner 

of a small or large company. An entrepreneur is also a director who manages a private business on behalf 

of the owner of the capital. Entrepreneurship is a way of behaving in a market economy that is determined 

by innovation and risk-taking. 

 

For the development of entrepreneurship at the level of one national economy, it is especially important to 

establish a stable economic situation (Ćoćkalo et al., 2020). Creating a secure political and economic 

situation gives security to potential entrepreneurs for their business, especially to domestic investors. 

Insufficient and stimulating business environment is the main reason for the involuntary development of 

entrepreneurship on the domestic market. 

 

It is obvious that domestic managers, especially in SMEs, do not have modern knowledge and skills to 

successfully run their business organizations. In addition to the necessity for applying modern management 

methods and techniques, domestic entrepreneurs must improve various skillsets. According to the research 

of the World Economic Forum (WEF, 2020), critical thinking and solving business problems, creativity 

and adequate human resource management, as well as coordination, are certainly important skills that will 

be important in the future. 

 

Overall, entrepreneurship is more than just conducting business. It involves the innovative actions that take 

resources and transform them into products and services, which further provides value to the customer. 

When the concept of sustainability is taken into consideration, then the process of obtaining and 

transforming resources has to be in accordance with the sustainable development goals. More precisely, 

economic goals have to be in balance with environmental aspects of conducting business.  

 

 

CONCLUSION 

 

The global market, the permanent development of technology, as well as the observed economic and social 

effects of the global pandemic, require a new approach to managing business systems, and a new approach 

for addressing behaviors between all individuals in the economic process. The experiences of companies 

that have managed to amortize the effects of the economic decline during 2020 and 2021, indicate the need 

for creative thinking in the function of problem solving, flexible market operations and good human 

resource management, etc. 

 

It can be concluded that the speed of change in the global market affects the increasing importance of 

innovative action and flexibility in business. In that sense, entrepreneurship is today the basic model of 

behavior of all organizations, regardless of the nature of the activity. The development of entrepreneurship 
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in the modern market and the transition of the economy and society to a new phase of its development 

should be focused on the application of modern technological achievements in all areas of business. This 

also includes the digitalization of business, the application of modern management methods and skills, and 

entrepreneurs in the new society. For future research, it is recommended to collect survey data from 

enterprises to determine potential internal entrepreneurial intentions among employees. In addition, 

intentions regarding advanced ICT implementation, and sustainable business strategy adoption can be 

investigated. 
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ABSTRACT  

 

The paper is devoted to the identification of the state and trends of the effectiveness of innovation activity in the 

regions of Russia in relation to the parameters of the institutional environment. The methodology of the study 

includes cluster analysis, which made it possible to divide the regions of Russia into virtual clusters based on the 

results of innovation activity and six institutional indicators, as well as comparative analysis. The study uses 

official statistics data for 2005, 2010, 2015 and 2019. The results of using cluster analysis testify to the high 

mobility of the institutional environment in the Russian regions. As a result, there are three groups in the Russian 

regions: stable leaders, unstable leaders, outsiders. Each group of regions has its own combination of 

institutional indicators. It is noted that high results of innovative activity can be achieved at the expense of 

resources brought into the region, as evidenced by the abrupt increases and decreases in results in outsider 

regions. 

 

Key words: Innovation activity, Institutional environment, Interrelations, Innovation activity, Institutional 

environment. 

 

 

INTRODUCTION 

 

Innovative development is the dominant trend in global socio-economic processes. In Russia, this task 

was set at the government level in 2011, when the Strategy for Innovative Development of the Russian 

Federation for the period up to 2020 was adopted. 

 

In the scientific literature, the relationship of economic growth, innovative development with the 

characteristics of the institutional environment has been studied for a long time, in particular, in the 

works of North (1990), North (2010), Weber (2016), Baudrillard & Jaspers (2014), Brennan & 

Buchanan (1986), Myrdal (1968), Galbraith (1973), Stiglitz (2012). In the Russian literature, the 

problems of interrelations between economic and institutional phenomena are studied in detail in the 

works of Auzan (2011). 

 

Keynes (1978) quite definitely established the relationship between such institutional characteristics of 

society as the propensity to consume and the propensity to save, on the one hand, and the phases of the 

economic cycle, on the other. With regard to Russian conditions, conclusions about the quantitative 

dependences of institutional conditions and economic parameters of the country's regions are made in 

the works of Endovitsky et al. (2017), Kosobutskaya et al. (2020), Risin et al. (2017), Tabachnikova et 

al. (2017), Treshchevsky, Nikitina et al. (2017).  
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RESEARCH METHODS 

 

The study used official statistical information on the regions of Russia. We define the target indicator 

"efficiency of innovative activity" as the share of innovative goods and services in their total volume. 

The advantages of this indicator are its realism, since goods and services are produced and recognized 

by the market as innovative. 

 

In the system of institutional characteristics of regions, primary attention is paid to classical Keynesian 

institutions: the propensity to consume and the propensity to save. At the same time, we believe that 

Keynesian indicators can be detailed, since both consumption and saving have different forms. 

Therefore, we supplemented them with a propensity for innovation, which theoretically should be 

linked to the results of innovative activity. In addition, it is taken into account that savings can exist in 

various forms and be transformed depending on the economic situation and other circumstances. In 

this regard, additional categories have been introduced into circulation: propensity to monetize assets; 

propensity to materialize assets. In addition, it is necessary to keep in mind that savings, at least 

theoretically, are intended to be used for some purpose. Therefore, there must be an immobilization of 

savings and, accordingly, a tendency to immobilize them. The composition of indicators, their 

economic and institutional content, and methods of their calculation are presented in Table 1. 

 

Table 1: Content and methods of calculating indicators  
Institutional and 

Economic content of 

indicators 

Calculation of the indicator 

Propensity to consume The share of cash income used to purchase goods and services (%) 

Propensity to save The share of growth in financial assets in income (%).  

Only those regions are taken into account where the values of the growth of 

financial assets have a positive value. For regions with negative values, the 

values "0" (zero) are accepted, that is, there is no propensity to save. 

Propensity to monetize 

assets 

The share of the growth in cash that has a positive value (%).  

Only those regions are taken into account where the values of the growth of 

funds have a positive value. For regions with negative values, the values "0" 

(zero) are accepted, that is, there is no propensity to monetize. 

Propensity to immobilize 

savings 

The share of decrease in financial assets in income (%).  

Only those regions are taken into account where the values of the growth of 

financial assets have a negative value. For regions with positive values, the 

values "0" (zero) are accepted, that is, there is no tendency to immobilize 

assets. 

Propensity to materialize 

assets 

The share of income directed to the acquisition of real estate (%) 

Propensity to innovate Advanced manufacturing technologies used (units) 

Effectiveness of innovation The share of innovative goods and services in total volume of shipped goods 

and services (%) 

 

The official statistics data (Regions of Russia, 2020) were used for calculations. Three groups of regions 

are excluded from the calculations: 1) Moscow and St. Petersburg (because of their radical differences from 

other regions of the country); 2) regions that are part of larger ones (to avoid double counting); 3) regions 

for which there is no complete information for the analyzed period. Therefore, only 70 regions are included 

in the final information array. 

 

The following years were taken for analysis: 2005 (a period of high economic conjuncture); 2010 (post-

crisis period); 2015 (crisis year); 2019 (a period of low economic conditions). Various methods of data 

processing were used for the analysis. At the first stage, an attempt was made to group the regions of the 

country based on cluster analysis developed by Hartigan & Wong (1979) and a number of other 

researchers. The method has received good approbation in the works of Russian researchers 

(Treshchevsky, Kosobutskaya et al., 2021, Treshchevsky, Papin et al., 2018). 
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As a result of the analysis, five virtual clusters were formed, differing in the nature, level of innovation 

activity, and combination of institutional parameters presented in Table 1. The information array turned out 

to be sufficient for the analysis. Statistical characteristics (F-test and p-values) of the obtained virtual 

clusters showed high significance and reliability of the average values. 

 

Nevertheless, the possibilities of cluster analysis in this case turned out to be limited due to the strong 

spatial and functional changes of clusters at each time point. During the entire analyzed period, no core was 

formed in any of the clusters – a group of regions included in the same cluster at any time period. Usually, 

when analyzing socio-economic (including innovative) indicators of regions, such cores are formed. In 

such cases, it is convenient to use data from model regions representing the corresponding clusters. In this 

case, we are deprived of such an opportunity. However, the absence of cluster cores is important for 

conclusions about the state of innovation activity and the institutional environment of the regions. It shows 

that the institutional environment, contrary to popular belief, is very mobile not only in the long term, but 

even in the short term. A comparative method was used for further analysis. Regions with different levels 

of innovation performance were selected for comparison. 

 

 

RESULTS AND DISCUSSION  

 

Taking into account the generally low level of innovative activity of the regions, we have adopted a 

conditional level - the share of innovative goods and services in total volume of shipped goods and 

services is 10% or more at various time points. Upon reaching this level in each analyzed year, we 

consider the region to be in the group of “stable leaders”. Three regions reached 10% or more in three 

time points out of four, they were called "unstable leaders". To compare with their results, we have 

identified three regions that differ in the smallest values of the share of innovative goods and services 

in total volume of shipped goods and services. They are designated as "outsiders". Data on the 

effectiveness of innovations and the propensity to innovate are presented in Table 2. 

 

Table 2: Effectiveness of innovations and Propensity to innovate in the Russian regions 

Russian region 
Effectiveness of innovations Propensity to innovate 

2005 2010 2015 2019 2005 2010 2015 2019 

Stable leaders 

Republic of Mordovia 13,1 23,1 27,0 23,8 1233 2627 2925 2595 

Republic of Tatarstan 16,5 15,6 20,4 18,1 1999 4076 6675 8304 

Ulyanovsk Region 12,2 17,6 13,2 11,0 1267 1488 1821 2081 

Unstable leaders 

Perm Region  20,9 10,9 7,7 12,0 3843 5182 4764 13690 

Nizhny Novgorod Region 5,7 10,2 15,8 13,7 18812 14637 11632 8639 

Samara Region 25,4 14,2 19,1 9,3 4727 6189 8630 8037 

Outsiders 

Republic of Kalmykia 0,0 0,0 0,0 0,0 9 6 49 134 

Kamchatka Region 0,0 0,1 0,3 1,2 95 171 312 720 

Sakhalin Region 0,1 0,0 13,9 0,7 22 576 723 618 

max 25,4 23,1 27,0 23,8 18812 14637 16467 18419 

min 0,0 0,0 0,0 0,0 9 6 30 98 

 

It follows from the data in Table 2 that the effectiveness of innovations can be based on resources brought in 

from the outside. Thus, the outsider – Sakhalin Region has dramatically increased the share of innovative goods 

and services since the unfavorable 2015. Then followed an equally sharp decline. 

 

The propensity for innovation in "stable leaders" does not reach its maximum values, but grows throughout the 

analyzed period. In regions that are unstable leaders, there are multidirectional trends in both temporal and 

spatial aspects. At the same time, in general, the propensity for innovation in these regions is higher than in the 

"stable leaders". In outsider regions, the propensity for innovation is formally growing. 
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Calculations have shown that throughout the analyzed period, the propensity to immobilize assets in almost the 

entire information array is zero. There are only some exceptions to this rule in both temporal and spatial aspects. 

Table 3 presents data characterizing the propensity to consume and the propensity to save. 

 

Table 3: Propensity to consume and Propensity to save in the Russian regions 

Russian region 
Propensity to consume Propensity to save 

2005 2010 2015 2019 2005 2010 2015 2019 

Stable leaders 

Republic of Mordovia 58,7 58,2 67,2 76,1 31,6 29,7 16,7 8,0 

Republic of Tatarstan 68,0 75,8 76,7 84,3 20,6 14,5 12,0 0,9 

Ulyanovsk Region 74,8 67,1 71,7 81,1 14,3 20,2 15,4 5,1 

Unstable leaders 

Perm Region  65,0 68,8 66,6 82,9 24,4 21,8 21,7 2,8 

Nizhny Novgorod Region 71,4 70,0 72,1 82,0 18,1 19,3 16,4 4,9 

Samara Region 80,2 71,6 77,9 85,4 9,7 19,4 8,8 0,0 

Outsiders 

Republic of Kalmykia 60,3 49,7 56,9 61,0 29,1 38,4 27,3 24,2 

Kamchatka Region 47,7 52,0 70,7 67,3 39,9 31,8 10,9 12,7 

Sakhalin Region 59,5 71,0 74,1 77,7 27,7 15,5 10,4 4,4 

max 88,6 84,4 94,1 93,7 39,9 38,4 27,3 24,2 

min 47,7 49,7 56,9 61,0 0,0 7,2 0,0 0,0 

 

With regard to the propensity to consume the following conclusions can be drawn: 

 in the group of stable leaders, the values of indicators are in the same range as in the group of unstable 

leaders, while the general trend for leaders is a steady increase in the values of the indicator; 

 in the group of unstable leaders, the values of indicators show less stable growth; 

 both groups are characterized by exceeding the value of 80% in 2019; the exception is the Republic of 

Mordovia, where throughout the analyzed period the propensity to consume was significantly lower than in 

the other five leading regions; 

 the group of outsiders are characterized by lower values of propensity to consume, however, there is a fairly 

steady increase in propensity to consume (with the exception of the Republic of Kalmykia). 

 

The propensity to save varies as follows: 

 in all groups of regions, two periods are quite clearly distinguished: 1) a high level of propensity to save in 

2005-2010; 2) a decrease in the values of this indicator in 2015 and, especially, in 2019; 

 in 2005, the highest values of the indicator were for outsider regions, and the lowest were for unstable 

leaders (while the Perm Region had higher values than a number of regions – stable leaders); 

 in 2010, there were multidirectional trends in all groups of regions; 

 2015 and 2019 showed an almost unambiguous trend – a decrease in the values of the indicator (the 

exception is the Kamchatka Territory, in which there was an increase in 2019 compared to 2015; 

 in 2019, outsider regions showed the highest values of propensity to save. 

 

Let's turn to the remaining pair of indicators: propensity to monetize assets and propensity to materialize assets 

(Table 4). As can be seen from the data presented in Table 4, the propensity to monetize assets in groups of 

regions differs as follows: 

 in the group of regions "stable leaders", the values of the indicator vary in a wide range both in temporal 

and spatial aspects; in general, there is a noticeable decrease in the propensity to monetize assets in 2015-

2019; 

 in the group of regions "unstable leaders", the values of the indicator are generally in the same range, but 

there are abrupt changes, especially pronounced in the Perm Krai and Samara region; 

 in the group of regions "outsiders", the spatial and temporal fluctuations of the indicator values are the 

highest - from 0.0 to 24.6%; in 2005, the level of propensity to monetize assets is significantly higher than 

in other groups of regions; the general trend is a decrease in the propensity to monetize assets, nevertheless 

it is it remained at a higher level than the other groups of regions. 

 

The propensity to materialize assets has the following trends: 
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 significantly lower value of the indicator in all groups of regions in relation to the maximum in the Russian 

Federation; 

 in both groups of leading regions, the indicator values are generally higher than in the outsider group 

throughout the analyzed period; 

 in the regions that are stable leaders, there is an increase in the propensity to materialize assets, in the 

regions that are unstable leaders, there is a decrease; in the outsider regions, the values of the indicator are 

growing, however, remain at a lower level than in the groups of leaders. 

 

Table 4: Propensity to monetize assets and Propensity to materialize assets in the Russian regions 

Russian region 

Propensity to monetize 

assets 

Propensity to materialize 

assets 

2005 2010 2015 2019 2005 2010 2015 2019 

Stable leaders 

Republic of Mordovia 17,4 13,7 10,0 8,7 0,8 3,4 2,1 2,1 

Republic of Tatarstan 7,7 3,1 3,4 1,5 1,1 1,9 0,8 1,6 

Ulyanovsk Region 5,1 9,0 7,0 6,3 1,5 4,6 1,5 1,3 

Unstable leaders 

Perm Region  6,2 8,5 14,8 4,2 1,3 0,8 0,8 1,0 

Nizhny Novgorod Region 2,5 5,9 7,9 4,1 1,7 1,2 0,7 0,8 

Samara Region 0,0 8,1 0,0 0,4 2,3 1,0 0,8 1,1 

Outsiders 

Republic of Kalmykia 24,6 31,0 10,1 8,4 0,4 1,0 0,9 0,9 

Kamchatka Region 12,6 9,0 2,6 12,7 0,1 1,1 0,5 0,9 

Sakhalin Region 12,6 0,0 2,5 3,7 0,2 1,5 1,0 0,9 

max 30,9 31,0 14,8 15,3 8,0 11,4 4,6 6,0 

min 0,0 0,0 0,0 0,0 0,1 0,1 0,2 0,3 

 

 

CONCLUSION 
 

There are three groups of Russian regions that differ significantly in the level of innovation results: stable 

leaders, unstable leaders, outsiders. The number of regions in the leading groups is insignificant - there are 

three regions in each group. The use of cluster analysis has shown that in the formed virtual clusters, built 

according to the results of innovation activity and six institutional indicators, there are no cores - groups of 

regions present in the same cluster at each time point. This indicates the high mobility of the institutional 

environment not only in the long term, but also even in the short term. 

 

Each group of regions has its own combination of institutional indicators. The key characteristics of the 

selected groups of Russian regions were established using a comparative analysis. Stable leaders are 

characterized by: 

 an increase in the propensity to innovate throughout the analyzed period with its lagging behind 

unstable leaders; 

 high and unevenly growing propensity to consume; 

 low and unevenly decreasing propensity to save; 

 a wide range of values of the propensity to monetize assets with its uneven decline; 

 the propensity to materialize assets is low, but higher than in outsider regions; during the analyzed 

period, the values of the indicator are growing. 

 

Unstable leaders are characterized by: 

 high level, but unstable dynamics of the propensity to innovate; 

 high level, but unstable growth of propensity to consume; 

 the lowest level of propensity to save among all groups; unstable, but pronounced decrease in the 

values of the indicator; 

 a wide range of values of the propensity to monetize assets in the regions with its uneven decline; 

 the propensity to materialize assets is low, but higher than in outsider regions; during the analyzed 

period, the values of the indicator decrease. 
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Outsider regions are characterized by: 

 low, although increasing, level of propensity for innovation; 

 low, although growing, values of propensity to consume; 

 high values of the propensity to save with significant fluctuations in temporal and spatial aspects; 

 high values of the propensity to monetize assets with a general decrease in its values; 

 low, although growing, values of propensity to materialize assets. 
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ABSTRACT 

 

This research aims to examine the impact of ethical leadership and the effects of work on turnover in companies 

in Serbia. A conceptual framework has been developed that integrates ethical leadership as an intermediary 

mechanism in explaining the link between ethical leadership, employee performance and reduced turnover. The 

proposed research was done using data collected from a sample (n = 96) of companies in Serbia. The results of 

the research reveal to us that ethical leadership has a positive effect with the performance of employees, while at 

the same time increasing their intention not to leave the job. This study clarifies that, in companies in Serbia, 

ethical leadership plays a key role in achieving performance goals and reducing turnover. 

 

Key words: Ethical leadership, Job performance, Turnover intention, Satisfaction with comunikation. 

 

 

INTRODUCTION 

 

According to Sajfert, Đorđević, Bešić (2006) Fluctuation is the departure of employees from the 

organization and the arrival of new employees. Seifert (2004) states that the fluctuation of the labor 

force is the migration of human resources between companies, due to the departure of some and the 

arrival of other resources. Fluctuation is conditioned by economic-social and technical-technological 

factors. Seifert (2018) states in the research that their work presents the results of research on the 

impact of ethical leadership behavior on certain individual and organizational effects in Serbian 

companies. Thomas et. al. (2004) state in their paper that ethical leadership is imperative for 

organizations because it helps them reduce business costs through fair and moral treatment of their 

employees as well as other resources. Authors Piccolo et. al. (2010), Walumbwa et al. (2011), 

Walumbwa et. al. (2012) state that relatively less attention has been paid to examining the relationship 

between ethical leadership, employee performance, and their intention to leave an organization. 

Alkavia (2017) states that a significant amount of research indicates that fluctuation is mainly the 

result of a negative relationship between leaders and managers in the workplace and their followers. 

Authors Wang and Yang (2016), Brown, Treviño, and Harrison, (2005) state that scientists pay little 

attention to the interconnectedness of ethical leadership, employee performance, and employee 

turnover. Wayne and Green (1993) point out that ethical leaders also emphasize two-way 

communication with employees, so employees feel more responsible and make extra efforts to do their 

job well. Ahn et. al. (2018) suggest in the paper that employees work harder and try to return with 

their improved performance. 
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LITERATURE REVIEW 

 

In their study, Demitras and Akdogan (2015) examine a mediated model of ethical leadership, intent for 

change, and affective commitment. The results obtained by Demitras and Akdogan (2015) show that 

ethical leadership has both direct and indirect effects on affective commitment and intention to change. In 

their study, Shareef and Atan (2018) aimed to examine the effect of ethical leadership on followers 

’organizational civic behavior (OCB) and intent for change, and to examine the mediating role of intrinsic 

motivation in relationships. A study by Shareef and Atan (2018) came up with results that showed that 

ethical leadership is positively associated with OCB, and in part with intentions for change. 

 

This refers primarily to the works of Ciulla (1998), Heifetz (1994). In their works, five principles of ethical 

leadership are presented: respect, helpfulness, fairness, honesty and togetherness. According to Brown, et. 

al. (2005) increased research on the impact of ethical leadership on followers' attitudes toward 

communication satisfaction. Ciulla (2001) explores ethical issues of leadership in a variety of contexts, 

including, business, NGOs, and government. It integrates material on ethics and leadership from great 

Eastern and Western philosophers with leadership literature and case studies. This multidisciplinary 

approach of Ciulla (2001) helps to present ethical leadership as a fully integrated view of ethics with the 

help of philosophers and scientists. 

 

Johnson and Ridley (2008) conducted research on the most important and concise truths for a leader in all 

areas, including issues of integrity, loyalty, fairness, respect, and delivery in a business environment. An 

interesting study of ethical leadership was done by Chan et. al. (2016) which emerged as an important topic 

related to understanding the effects of leadership within an organization. Chan et. al. (2016) believe that 

leaders must demonstrate ethical behavior in order to set high moral standards and encourage ethical 

behavior of followers toward growth. Research conducted by the Principles of Ethical Behavior of Leaders 

has a positive effect on the attitudes of employees, but also on the ethical behavior of employees 

themselves (Kalshoven, Den Hartog, 2009; Brown et al., 2005; Trevino, Brown, Hartman, 2003). In 

addition, ethical leaders use power in a socially responsible way and view leadership as a process that 

affects employee social responsibility (De Hoogh, Den Hartog, 2008). According to Hollander (1995), the 

principles of ethical leadership are among the essential elements for the development of loyalty and trust in 

the cooperation of leaders and followers. Palanski et. al. (2014) state that unlike ethical leadership, which 

does not lead directly to job search, violent surveillance can also directly hinder people from initiating job 

search behavior. Their findings show that even a low level of abuse can neutralize a high level of ethical 

leadership. 

 

Holtom et. al. (2008) conducted extensive research on the topic of voluntary employee turnover in the past 

decade. Holtom et. al. (2008) developed new managerial approaches to employee retention, labor market 

dynamics, and the evolution of research methodology and technology. Elci et. al. (2012) in their paper state 

that the determinants of employee turnover have a significant impact on the performance of the 

organization and that they have been extensively studied. Elci et. al. (2012) with this study sought to 

understand the effects of ethical leadership and the effectiveness of employee intention to fluctuate. 

 

 

METODOLOGY 

 

Hypothesis 

 

H1: Ethical leadership has a positive impact on employee performance. 

H2: Ethical leadership has a positive relationship with employee intentions about turnover. 

H3: Performance has a positive relationship with employee turnover intentions. 

 

Sample  

 

The research, which dealt with the impact of ethical leadership and the effects of work on employee 

turnover in Serbia, was conducted during 2020-2021. The research that included the analysis included 
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95 respondents from different companies. Data collection was done through surveys of respondents, 

but also through personal interviews. Respondents filled out a methodologically creative questionnaire 

in advance, the answers to which formed the necessary database, whose further data processing led to 

the necessary conclusions and future directions in this research. 

 

Research Instruments  

 

A 10-point scale, adapted from Brown, Treviño, and Harrison, (2005), was used to measure ethical 

leadership on the Likert (1932) 5-point scale ranging from 1 - Strongly Disagree to 5 - Strongly Agree. 

The items were based on the experience of employees as they feel about their leaders and the extent to 

which their leaders care about them and involve them in the decision-making process. Elçi, et. al 

(2012), O’Reilly, et. al. (1991), Rosin, and Korabik, (1991) was used to measure Intentional employee 

turnover was measured using the Likert (1932) 5-point scale ranging from 1 - Strongly Disagree to 5 - 

Strongly Agree .. Scale of 14 item was adapted to Lynch, Eisenberger and Armelia (1999) to measure 

performance using the Likert (1932) 5-point scale ranging from 1 - Strongly disagree to 5 - Strongly 

agree. 

 

Research goals 

 

The aim of this study is to examine the impact of ethical leadership and the effects of work on 

reducing turnover. Ethical leadership and the effects of dada play an important role in anticipating and 

reducing turnover. One could even say that work engagement mediates the relationship between 

ethical leaders and employee turnover. The aim of the research is to discover the leadership approach 

and the effects of work that involve employees, and in that way the turnover in the company is 

reduced. 

 

 

RESULTS 

 

Reliability 

 

The items were based on the experience of employees as they feel about their leaders and the extent to 

which their leaders care about them and involve them in the decision-making process. The Cronbach's 

alpha value shows a high internal consistency of the ethical leadership scale (α = 0.902). The 

Cronbach's Alpha value shows a high internal consistency of the scale for job performance (α = 

0.942). The Cronbach's alpha value shows a high internal consistency of the scale for the intention of 

fluctuation (α = 0.935). 

 

Corelation analysis 

 

Correlation analysis (influence of ethical behavior of leadership and the effect of work on reducing 

turnover). Table 1 shows the results of the correlation analysis between the dimensions of ethical 

behavior of leaders and the dimensions of work effects and the dimensions of fluctuation reduction. 

First, confirmatory factor analysis (CFA) was used to verify factor loads, validity, and reliability as 

shown in Table 1. The factor loads of all indicators are greater than or equal to 0.50, and significant at 

least at 0.05. The findings suggest that the instrument of this study successfully crossed the threshold 

of convergent validity criteria. 

 

Discriminant validity is checked by comparing the square roots of the extracted average variances 

(AVEs) with the corresponding correlation between constructions. The square roots of AVE for latent 

constructs are given in Table 2. 

 

It was observed that the values of the square roots of AVE for each latent construct are greater than the 

values of any correlation of the corresponding latent construct. Therefore, it is concluded that the 

measurement model has satisfactory discriminant validity. The reliability of measurement models is 
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assessed using Cronbach's alpha (CA) and structural reliability (CR). The acceptability level of CA 

and CR is greater than 0.70. CR and CA values also confirm that the constructions are reliable. The 

findings reveal that the model meets widely accepted data validation criteria and recommend that 

SEM-PLS findings can be trusted and have no problems measuring data.  

 

Table 1: Factor loads, validity and reliability 
Items EL TI JP 

EL1 (ethical leadership) 0,712   

EL2 0,732   

EL3 0,896   

EL4 0,865   

EL5 0,835   

EL6 0,876   

EL6 0,832   

EL7 0,821   

EL8 0,967   

EL9 0,754   

EL10 0,812   

TI1 Turnover intention  0,943  

TI2  0,932  

TI3  0,963  

TI4  0,975  

TI5  0,979  

TI6  0,943  

JP1 (performance measurement)   0,765 

JP2   0,786 

JP3   0,756 

JP4   0,734 

JP5   0,843 

JP6   0,776 

JP7   0,727 

JP8   0,712 

JP9   0,735 

JP10   0,747 

JP11   0,783 

JP12   0,774 

JP13   0,767 

JP14   0,786 

CR 0,923 0,879 0,923 

CA 0,913 0,854 0,931 

AVE 0,545 0,589 0,503 

Skewness -0,767 0,297 -1,121 

Kurtosis 0,132 -0,765 2,211 

 

Table 2: Descriptive Statistics. 
Variable N Min Max Mean SD Crombach alpha 

1 Ethical leadership 95 1.00 5.00 3,7760 0,86437 .902 

2 Job performance 95 1.00 5.00 4,4530 0,72320 .935 

3 Turnover intention 95 1.00 5.00 2,8976 1,32180 .942 

 

Table 2 shows the mean values, standard deviations, and correlations of the variables. Low and 

medium level correlations confirm the absence of collinearity between indicators. The table gives, 

among other things, the names of items and dimensions, a short name for each item or dimension, 

mean values and standard values, as well as Cronbach’s Alpha for each dimension. Cronbach’s Alpha 

values range from α = .899 to α = .942 

 

Based on the results, it can be seen that all correlations between the dimensions of ethical leadership 

and the dimensions of employee performance are positive and statistically significant (This, in a 

broader sense, confirms hypothesis H1). Based on the results, it can be concluded that the correlation 
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between the dimensions of ethical leadership and employee intentions on turnover has a positive 

relationship and statistical significance (This, in a broader sense, confirms hypothesis H2). Based on 

the results, it can be seen that all correlations between the dimensions of work performance and the 

dimensions of employee intentions, positive and statistically significant (This, in a broader sense, 

confirmed hypothesis H3). 

 

Table 3: Hypotheses testing 
Path Direct Indirect Total 

EL - JS 0,476∗∗∗  0,476∗∗∗ 

EL - JP 0,143∗∗∗ 0,324∗∗∗ 0,467∗∗∗ 

JS - TI 0,178  0,178 

∗∗ statistically significant at 10% 

∗∗∗ statistically significant at 1% 

 

DISCUSION 

 

Previous studies have highlighted the importance of leadership in terms of employee performance and 

intent to fluctuate. However, relatively limited attention has been paid to understanding the underlying 

mechanisms through which ethical leaders influence employees to achieve desired and / or desired 

performance results. This study responds to calls that seek to investigate the relationship between 

ethical leadership and employee performance through a mechanism to reduce turnover. This study 

differs significantly from other research that only focused on the relationship between leaders and 

employees as the main mechanism in elucidating the influential role of ethical leadership in shaping 

employee performance and intentions to leave organizations. In short, the results of this study 

propagate that ethical leadership can boost employee performance and reduce their intention to 

fluctuate. 

 

 

CONCLUSION  

 

The main purpose of this study was to excavate our understanding of the relationship between ethical 

leadership, performance, and employee turnover in Serbia. The data were collected from Serbia, which 

has a vital role in the Balkans. If we compare Western theories and analyze the results obtained in 

non-Western contexts, scientists and experts would have firm certainty about the wide applicability of 

these theories to other parts of the world. 

 

This research provides a better understanding of the applicability of ethical leadership, performance 

and intent to fluctuate in Serbia. However, this research is just a small grain of sand in the sea, we 

expect that it will motivate other researchers to seek to spread the insight of these concepts in other 

countries. 
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ABSTRACT  
 

Modern business is facing major challenges brought about by technological changes, necessitating it for 

companies to properly get their human resources ready for the new digital age. In this paper, the authors analyze 

the relationship between the digital economy and the changes in the labour market field that have occurred as a 

result of the intensive implementation of digital technology in business operations. Creativity, innovation, 

flexibility and adequate human resource management are the most important determinants in the new business 

philosophy. The key factor that decides the new model of organizational management in the global economy is 

knowledge, as is the speed of acceptance of business changes. In addition, new business skills are gaining in 

importance. The authors in this paper provide an attitude analysis expressed by domestic owners/executives/ 

managers on the needs for the acquisition of new knowledge and skills and open questions related to employee 

reskilling. 

 

Key words: Knowledge, Skills, Digital technologies, Competitiveness, Human resources. 

 

 

INTRODUCTION 

 

The business environment is constantly changing under the influence of intensive technological 

development, changes in competitive relations in the late 1990s and the effects of the 2008 global 

economic crisis. The world is reaching a new level of economic globalization where national 

economies have become closely connected, which is characterised by necessary monitoring and 

responses to the challenges and dynamics of the new business environment. At the micro-level of 

personal activities, business organizations need to create new models of behaviour in relation to the 

observed and expected changes, all in order to maintain competitiveness in the long run and ensure 

constant growth dynamics (Đorđević et al., 2016, p. 120). 

 

The profound effects of technological advances on the world economy, along with globalization and 

demographic changes, have led to a burning social problem: how to empower people with the skills 

necessary for their participation in the economy – both now and in the future. The new digital business 

environment has accentuated the need to reconfigure and improve the supply of knowledge and skills 

in the labour market so that workers at the global level can meet the needs of modern companies’ new 

models of work and business operations. This asks for new kinds of support governments and 

companies should provide to the educational system as well as the redefining of approches to work, 

curriculum and mode of operation of educational institutions themselves (WEF, PWC, 2021, p. 4). 

 
In addition, the COVID-19 pandemic has further brought to light the inadequate attitude of companies 

towards the growing mismatch between people's current skills and those needed for jobs in the context of 
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the sophisticated technologies of the Fourth Industrial Revolution. Millions of workers have lost their jobs 

due to unstable market conditions, the effects of COVID-19 or because they worked in industries that are 

being replaced by new sectors. Thus, the critical need for reskilling and upskilling  the workforce is 

emphasized even further. Negative effects are equally present: 1) at the workers’ personal level, which 

leads to growing social instability, 2) at the company level where companies do not secure adequate labour 

for their business processes and therefore record a decline in revenue, 3) at the state level with falling tax 

revenues and rising social welfare payments. 

 

 

DIGITAL ECONOMY AND THE CHANGED LABOUR MARKET 
 

Digital economy is usually defined as a new form of economy that uses digital technologies in its operations and 

for most countries today it is one of the most attractive growth opportunities. These growth opportunities are 

primarily related to the potential of this economy to create new chances for investment and innovation leading to 

expanding business opportunities, creating improved business processes and models and thus creating new jobs. 

Depending on the scope of the digital economy definition, estimates suggest that it currently accounts for 

between 4.5% and 15.5% of the global GDP. Forecasts further confirm such upward dynamics with predictions 

that by 2022 over 60% of the global GDP will be digitized and that 70% of new values created in the economy 

in the next decade will be based on digitally-enabled platforms (UNCTAD, 2019). 

 

Open platforms and increasingly advanced digital technologies are at the heart of the modern digital economy. 

Therefore, a developed infrastructure is a prerequisite for modern digital age companies to be able to build value-

added services and processes. As a new infrastructure that connects the supply and demand of individuals in real 

time and on a wide scale, digital platforms are revolutionizing the way business is done and the way both micro-

enterprises and industries as a whole operate. Economic theorists also point out that a platform infrastructure 

characterized by the integration and alignment of multiple technologies (cloud, automation, analytics, artificial 

intelligence, mobile communications, the Internet of Things) creates a new "as a service economy" - an economy 

as a service, where system service becomes dynamic, on-demand, targeted (personalized) to each consumer 

individually (Turban et al., 2018).  

 

In addition to technology and capital, knowledge is the third pillar of the digital economy. Knowledge 

encompasses the necessary infrastructure that enables digital transformation through the discovery, 

understanding and learning of new technologies. When commenting on knowledge as a factor in creating 

competitiveness for the new digital age, the IMD World Competitiveness Center divides it into three sub-

factors. The TALENT sub-factor includes the educated workforce and the skills available in a given economy to 

carry out the digitization process. Talent availability is based on EDUCATION AND TRAINING which is 

another sub-factor. The third sub-factor, SCIENTIFIC CONCENTRATION, indicates the importance of 

investing in research and development and knowledge production which is necessary in the new digital economy 

(IMD World Competitiveness Center, 2017). 

 

The importance of knowledge and skills, particularly the mobility of skills, may be seen in the coinage of the 

new term Skill economy, which emphasizes the importance of flexibility and knowledge transfer for the future 

economy where jobs will be created or eliminated with each new technological wave. For example, research 

conducted in Canada, a country with 18.5 million jobs, indicates that half of these jobs will be threatened by the 

emergence of new technologies, but that at the same time digital technologies will create or open about 2.5 

million new jobs (McKay, 2019). Furthermore, it is important to emphasize that the functioning of the digital 

economy is determined not only by the knowledge of workers who appear on the labour market, but also by the 

knowledge of various social categories participating in the digital economy, not as value creators, but as mentors, 

advisors or simply users. The capital of the new age will be based on deep specialization in several important 

areas, as well as on the acquisition of various knowledge and possibilities. An individual must be prepared for 

various challenges both as a member of a team, but also as a project or solution leader based on the authority 

earned by possessing deep, specialized knowledge (Vidas-Bubanja, 2019). 

 

Technological innovations significantly profile the workings of the labour market, where there is a shift in 

demand from routine and lower-skilled workers to a workforce with higher education and digital skills that can 

respond to the challenges of new jobs. The growth in demand for skilled workers directly affects the growth of 

wages for workers with adequate skills and the decline in wages or job losses for lower-skilled workers. Another 
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consequence of this shift in demand in the labour market is related to the fact that the lack of educated workers in 

a large number of companies hinders the faster implementation of digital innovations and contributes to slower 

growth of their productivity. As the differences in productivity and profitability between firms grow, so does the 

pay gap between their workers. Industries that are experiencing greater market concentration and expansion, and 

that earn higher economic rents, can offer their workers higher wages (Stansbury & Summers, 2018). Big and 

powerful giants thus offer high wages and get the highest quality workforce. Thus, in addition to the monopoly 

power in product markets that increases their margins and allows rent growth, these powerful companies now 

also have monopoly power to dictate wages in the labour market. As the employers‘ market power strenghtens, 

the workers‘ negotiating power weakens, with the decline of trade union association and the erosion of the law 

on the minimum wage (Azar et al., 2017). All these factors increase social inequalities and open space for social 

unrest. 

 

As part of the growing preoccupation with the lack of workers with the skills and knowledge required by the 

new digital economy on a global level, the fact that 65% of children attending school today will have a job in the 

future that does not yet exist is often cited. At a time when most organizations are undergoing digital 

transformation, the digital skills gap is hampering progress in 54% of companies and costing the global economy 

billions of dollars (Burger, 2019). 

 

One of the major challenges that globalization is confronting today's workers with is related not only to the level 

of knowledge and skills an individual needs in order to be perceived as an recruit in a modern, open labour 

market, but also to the growing competition between workers globally. This is due to the fact that digital 

technologies are opening up and changing opportunities  in such a way that production and skilled workers can 

now be located anywhere in the world and work for a company from another country remotely. The difference 

between them is again the level of knowledge they have, but also the flexibility of an individual to survive in 

such a labour market and offer his or her multiple abilities (Vidas-Bubanja & Bubanja, 2019). In addition to the 

direct competition from a provider of labour services located thousands of kilometres away, the modern worker 

increasingly has machines for competitors. The question arises as to the further advances in the human-machine 

relationship, or the robot-machine that is profiled through the concept of Industry 5.0 which asks for openness 

and willingness to accept the changing role of the production worker and his direct cooperation with the robot as 

a partner. Collaboration between robots and humans will enable joint work in production in many places where 

this used to be risky or questionable for various reasons. This new type of robot that can work directly with 

humans is called a collaborative robot or COBOT. Cobot and man can produce a better result together more 

precisely and faster than they could by working alone. Furthermore, the predictions are that the coefficient of 

artificial intelligence and robots could grow at an annual rate of 1-1.5 IQ points, which means that in ten years‘ 

time robotic intelligence will be higher than the intelligence of 90% of the human population (Nikolic, 2018). 

 

 

TRAINING WORKERS FOR THE DIGITAL AGE 
 
On the supply side of the labour market, we encounter an education system that reacts slowly to dynamic 

technological changes and the demand for new skills and knowledge. As a result, there is a mismatch between 

the skills available and skills required that are offered in the labour market. The system capacity for continuing 

education has been far exceeded by the growing need for worker in-service training and reskilling, and access to 

reskilling is usually more complex for lower-skilled workers. 

 

In this way, on the one hand, educational institutions are faced with the urgent need to change and improve their 

educational content to better meet the requirements of the modern digital age and business, while, on the other 

hand, they are brought into a position where they have to change their own way of working and functioning by 

digitizing their offer. The outbreak of the COVID-19 pandemic has especially encouraged and accelerated the 

process of digital transformation of educational systems, because the need for creating high-quality digital 

educational content, distance learning, ICT education and training of teachers for the application of new digital 

tools have been clearly recognized, and above all the importance of a good infrastructure which would support 

the functioning of such transformed educational systems. 

 

The fact that the educational systems in different countries are not equally prepared for such a digital 

transformation has also been shown by research analysis conducted in the first half of 2020, as they indicate 

divergent coverage in the delivery of digital educational content in educational institutions of different countries. 



M. Vidas-Bubanja et al. / New knowledge and skillse for digital age  

34 

Distance learning in high-income countries encompasses about 80-85 per cent of students, dropping to less than 

50 per cent in low-income countries (UNESCO-UNICEF-World Bank joint survey, 2020). This situation can be 

largely attributed to the existing global digital divide, with vulnerable students in regions with limited access to 

basic home services and a lack of technological infrastructure, but also where there are low levels of digital 

literacy and training present among students, parents and teachers.  

 

A particularly sensitive issue in the transformation of educational systems in the context of unstable economic 

trends and the pandemic is the question of financing. In an environment where public funding is increasingly 

focused on health and social care, or encouraging business activity, long-term public spending on education is 

facing declining and limited funding. On the other hand, private financing will also become scarce as the 

economy weakens and unemployment rises. 

 

The complexity of the digital transformation process of the educational system is a serious task which must 

involve all actors in the educational process, from schools and universities in the private and public sector, to 

states and its institutions. This changed context in terms of the required knowledge and skills and the slow 

reaction of the educational system highlights the important role companies must assume in employee reskilling 

and upskilling. According to the McKinsey Global Institute, companies faced two employee education 

challenges in the post-COVID-19 period. Namely, two changes that companies must adapt to have emerged. The 

first is related to the fact that companies must take on a more prominent role in the field of reskilling and 

employee training. The experience of successful companies has shown that this ensures greater mobility and 

adaptability of employees to new market demands related to the increasing application of digital technologies in 

business. Another change that some companies (Google, Hilton Hotels, Ernst & Young and IBM) have already 

addressed, is related to the need to prioritize skills over academic education when selecting new staff. 

 

In this way, companies secure themselves with better flexibility and mobility of employees in the business 

processes. The prerequisite for such an employment approach is for a company to have a model of efficient 

identification and assessment of applicants’ skills (Đorđević et al., 2021, p. 59). 

 

In creating workforce training strategies, companies are guided by the core skills needed in the context of 

the globalization of production and trade, which include: collaboration and teamwork; planning and 

organizing; numeracy and literacy; basic digital skills; adaptability; self-management; learning to learn; 

negotiation; conflict resolution; persuasiveness; customer service; strategic, creative, innovative and critical 

thinking; communication; problem-solving; and decision-making (ILO, 2021, p. 11). Corporate culture is 

now based on continuous training and development of the workforce in the workplace and LLL (lifelong 

learning), because there will be a shift in the new workers‘ knowledge toward design thinking and working 

instead of only "production" thinking. The key orientation of employee training, in addition to new digital 

knowledge, therefore includes the competency to collaborate and cross-cultural knowledge. The technical 

competency of workers will be rather interdisciplinary than narrowly specialized (Ronald Berger Think 

Act, 2014). 

 

 

EMPLOYEE TRAINING AND ADULT EDUCATION IN THE REPUBLIC OF SERBIA 
 

According to the World Economic Forum report for 2019, which encompassed 141 countries across the 

world, the Republic of Serbia ranked 72nd on the world scale in terms of competitiveness, while in 2018 it 

ranked 65th in the world. This report covered the biggest problems of the domestic economy, of which the 

intensity of employee training is one of the most significant. Namely, the report presents indicators on the 

position of the Republic of Serbia according to the intensity of employee training, which shows insufficient 

activity of domestic companies measured by this parameter (104th place). The long-term business practice 

of domestic companies in this area is to invest in employee training, which is mostly attended by middle 

and lower-level managers. Executive management usually does not have a developed awareness of the 

importance of improving knowledge and skills and avoids any kind of engagement in this area. 

 

Unfortunately, data related to adult education in Serbia are not up to date. The latest data that could provide 

an overview of this area is the Adult Education Survey (AES) conducted periodically in 2011 and 2016. 

Surveys have shown (Official Gazette, 2021) that the participation rate of adults in some form of 
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formal/non-formal education or training in Serbia was 19.8%, which is slightly higher than in 2011 

(16.5%) but still significantly below the average of European Union member states (45.1%). Women were 

more represented (21.4%) than men (18%) in some form of education and training in the 12 months 

preceding the survey. The participation rate was highest among the population aged 25–34 (29.2%). 

 

Based on the Adult Education Survey, we can analyze the structure of the research sample in the areas of 

lifelong learning and various forms of non-formal education. Women from 25 to 34 years of age, who are 

university graduates, employed and living in city areas represent the dominant group in the field of lifelong 

learning. In addition, employed persons (32.5%) represent the group that most often engages in training. 

Highly-educated respondents represent the group which has the most attendants in workshops, courses or 

private lessons. Research has shown that non-formal education is mostly linked to the activities of the 

company in which the respondent works, while the reason for attending this type of education is related to 

retaining an existing job, promotion or getting a new job. What presents a problem in adult education may 

be shown by two indicators: almost 80% of respondents did not participate in any form of formal or non-

formal education; out of the total number of respondents, 47% were not able to get involved in any form of 

education due to the following reasons: lack of financial resources, inadequate training offer, inability to 

adjust training dates with working hours and family reasons. The Adult Education Survey has shown that 

informal learning as a model of education is extremely common among respondents. Most users of this 

type of education take advantage of the following sources of educational content: computer (65.8%); help 

from family members, friends or colleagues (63.6%); television/radio, video about 60%; printed materials 

(57.5%). 

 

When it comes to trends in adult education, it is worth pointing out education in the field of information 

and communication technology (ICT), which is one of the three priority areas of the Europe 2020 strategy, 

in the section entitled "Smart Growth". According to the data obtained from the 2011 census, in the 

Republic of Serbia, in terms of computer literacy, out of 6,161,584 citizens over the age of 15, 34.21% are 

computer literate, there is 14.78% of those who are partially computer literate, and 51.01% is computer 

illiterate. Recognizing the importance of digital literacy as necessary for full participation in the 21st-

century society, and following European educational trends, where digital literacy is identified as one of the 

eight key competencies, the Ministry of Education, Science and Technological Development has, within 

Functional Adult Primary Education, introduced a special subject called Digital Literacy, which is studied 

starting with the first cycle and has been  implemented in 64 schools in Serbia (Official Gazette, 2021). 

 

Non-formal adult education training programs for the acquisition of professional competencies are created 

based on the following data: analysis of the labour market in the Republic of Serbia, employers’ planned 

needs as well as the priorities defined by the national strategy. All accredited training programs planned in 

the field of non-formal education are implemented by institutions working in this field. Participants receive 

a certificate as proof of acquired professional competencies. A prerequisite for the realization of the process 

of adult education is the creation of an environment in which the application of new knowledge and skills 

in business is a comparative advantage over the competition. Also, there is a need for higher education to 

follow the trends in the labour market and to harmonize its study programmes with new business trends 

characterized by an intensive application of digital technologies, but also areas related to sustainable 

development. It is imperative that companies, as well as current and future employees, be ready for the 

challenges that await them in the digital age. 

 

 

ANALYSIS ON COMPANIES’ ATTITUDES ON THE NEED TO APPLY EMPLOYEE NEW 

SKILLS AND KNOWLEDGE IN THE REPUBLIC OF SERBIA 

 

The research related to "Analysis of companies' attitudes on the need to apply employee new skills and 

knowledge" was conducted in the period February-April 2022 on the territory of the Republic of Serbia, on 

a sample of 50 companies, 94% of which are privately owned. According to the majority of respondents 

(52%), in the last five years, companies have not changed the structure of required skills and knowledge for 

employees in their human resources policy. The results of the research showed that teamwork (72%) and 

kindness, approachability and good rapport in a community (62%), are the most common skills required of 
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candidates in the employment process. The data indicate that in these companies there is a developed 

awareness of the importance of teamwork as a model of organization that until recently has not been 

effectively applied in domestic companies. Following modern business trends, the surveyed companies are 

ready to cooperate with the community and contribute to the protection of the environment and people as a 

whole, which shows a growing level of socially responsible business practices of domestic companies. 

 

Of the total number of surveyed companies, 78% fully 

agree with the view that companies that encourage 

innovation of knowledge and skills of employees improve 

competitiveness and productivity. This is in line with the 

data obtained that 74% of surveyed organizations provide 

employee professional development, mostly in the fields 

of technical and technological training (application of 

digital technologies - 42.5%) and management training 

(teamwork, problem-solving, business decision-making, 

critical thinking, interpersonal communication - 27.5%) 

(Graph 1). 

 

Graph 1: Areas of employees’ professional development in 

business organizations 

 

The research has also shown that when recruiting 

employees, companies pay most attention to practical 

experience (48%) and recommendations of colleagues and associates (24%). Acquired education, as a 

criterion for recruitment, is represented by 14%, while proof of continuous training as a criterion is 

considered by only 8% of surveyed companies. Unlike international corporations, which put continuous 

development of knowledge and skills at the forefront of employment criteria, employee professional 

experience is still a priority for domestic companies. This is one of the reasons why domestic companies 

have low competitiveness compared to international companies, which is especially evident in situations 

when there are changes in the market and when they have to adapt to the new situation.Furthermore, the 

owners/directors/executives/managers of 

the surveyed companies (62% of them) 

expressed the opinion that they attended 

trainings in the past year, mostly in the 

field of management (teamwork, problem-

solving, business decision-making, critical 

thinking, creativity, interpersonal commu-

nication) (32.4%) and applications of 

digital technologies (21.6%) (Graph 2). 

 

Graph 2: Areas showing last year’s 

respondents’ training in % 

 

The research respondents gave their 

opinion on the question of reskilling as a 

model of adjusting employees to new skills and knowledge. The majority of respondents, 85.7%, agree 

with the view that employee reskilling programmes enable faster and more efficient adaptation to new 

business conditions. However, only 18% of respondents said they needed reskilling.  In the domestic labour 

market, reskilling is related to the model of training for persons who are unemployed or who during the 

privatization process must be trained for other jobs that there is a need for.Unfortunately, companies 

themselves still do not show adequate acceptance of reskilling as a model of employee training that helps 

them train existing employees for another job and thus achieve better turnover of business processes in the 

organization. 
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CONCLUSION 

 

The modern business environment has changed under the dominant influence of increasingly advanced and 

sophisticated digital technologies (quantum computing, cloud, big data...) New development concepts such 

as Industry 4.0 and Society 5.0 will profile the global digital economy in a new and different way, 

redefining the ways of industrial production in the world. Few experts would dispute the fact that there will 

be winners and losers in the development and implementation of these development concepts, and that the 

whole world must face many risks of dynamic technological growth, such as the one indicated by a WEF 

survey stating that digitalization in the industries of modern countries after 2020 could abolish five million 

jobs (Brkić, 2016). In this sense, the world is facing a great challenge - protecting businesses and jobs using 

the benefits of artificial intelligence and robotics wisely to alleviate economic stagnation and global 

imbalances and ensure continued dynamics of sustainable growth globally. 

 

The digital age requires companies and employees to be able to apply a variety of knowledge and skills. 

Employees today need to be versed in diverse aspects, as this is the only way to respond to new market 

needs. However, the problem is the mismatch between the available and required skills offered in the 

labour market. Educational institutions have not adequately responded to dynamic technological changes 

and the need for new skills and knowledge. Also, the concept of continuing education  has been exceeded 

by the growing need for training and reskilling of workers, and access to reskilling is usually more difficult 

for lower-skilled workers. 

 

Adult education in Serbia is still not at the satisfactory level required by highly developed economies. Data 

from the Adult Education Survey show that the participation rate of adults in some form of formal or non-

formal education or training is significantly below the average of EU member states. An additional problem 

in adult education lies in the fact that almost 80% of respondents did not participate in any form of 

education (formal or non-formal), and that of the total number of respondents, 47% were unable to engage 

in some form of education. The most common reasons for respondents not attending training are 

insufficient financial resources, inadequate training offers, inconsistency of training dates with working 

hours. In order to promote adult education, it is necessary to establish an effective system of incentives for 

companies and employees in the field of acquiring new knowledge, skills and reskilling. The following 

insitutions must have an active role in this area: the Serbian Chamber of Commerce, the Ministry of 

Education, Science and Technological Development, the Ministry of Economy; Universities, higher 

istitutions of professional education, but also non-governmental organizations dealing with adult education. 

 

The research "Analysis of companies’ attitudes on the need to apply employee new skills and knowledge" 

has shown that companies have a developed awareness of the needs for professional development of 

employees, but also the management itself. The research indicated that the surveyed organizations 

encourage employee professional development, mostly in the field of technical and technological training. 

Furthermore, in addition to the employees themselves, the company's management is focused on its own 

professional development in the field of management. However, when recruiting employees, companies 

pay the least attention to proof of continuous training. Priority is given to the employees’ professional 

experience and recommendations from colleagues. The surveyed companies understand the importance of 

reskilling employees in order to adapt faster and more efficiently to new business conditions. However, in 

practice, domestic companies still do not sufficiently apply this model of employee training, which would 

allow workers to adapt to new digital business tools and enable companies the growing ability to faster 

adapt and respond to dynamic changes in the modern business environment. 
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ABSTRACT 

 

Digital marketing channels have a key role to play in companies today in effectively and consistently reaching 

target groups. Compared to traditional marketing channels, digital marketing channels are also cost-effective and 

measurable. Today, most companies use the Internet to buy and sell goods and services. Our research was focus 

on the online sales of services, in particular online booking of services and the Booking.com platform. We also 

wanted to check out the acceptance and satisfaction with the use of digital marketing channels for services such 

as the Booking platform. The aim of the survey was to find out how many respondents have already used the 

Booking platform, how satisfied they are with its use, and what kind of service they have booked. Research has 

shown that most people travel with Booking in the age group of 18 to 30 years.  

 

Key words: Marketing channel, Digital marketing, Booking platform. 

 

 

INTRODUCTION 

 

In the rapidly changing environment of the modern world, it is important that companies connect with 

technology. By this we mean not only the digitization of products but also the digitization of services. 

Due to new trends and newer technologies, the need for digitalization is increasing, and customers can 

be in constant contact with information and services with the help of the Internet. It is for this purpose 

that a good knowledge of the marketing channel is crucial for the success of the company. 

 

There is no doubt that Digital Marketing is used by so many businesses of different industries and has 

proven its worth in delivering many more leads to them. And of course, more leads mean more 

business, and more business means more profit. The travel industry is no different and has adapted 

well to the realm of the digital world to increase their brands' awareness and be able to reach more 

possible customers as much as they could. 

 

It is time for going beyond tourist experience by offering the necessary transformations, better 

understanding a digital marketplace more centered on a complex consumer journey, monitoring travel 

and digital trends and ensuring an adequate experience across all channels and interactions. Travel 

organizations need to have an adequate infrastructure and to offer this engagement experience in the 

traveler’s language and on the device of their choosing, reaching travelers through digital marketing 

channels and viewing marketing ROI in terms of lifetime value of the customer. Ratiu & Purcarea 

2015) 

 

Online media and digital marketing are developing with fast pace and replacing other communication 

channels, becoming one of the main tools for targeting customers. Nowadays, digital media plays a 

significant role in various aspects of tourism. Many hospitality firms have introduced online 

communities as new marketing channels in their business. further development of the Hoteliers 

industry in this region. 

 

Digital platforms help in getting maximum leads which helps in expanding the business and so as the 

profit. With the help of digital marketing various travel deals and offers reaches the potential travelers 

than traditional marketing. Social media has a strong impact on digital marketing. It helps in 
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developing brand awareness. The young travelers now do not rely on the travel agent. They use digital 

platforms to decide the destination and plan their journey. Travelers are using all the digital media 

which is boosting the tourism industries. Digital marketing has made it easy for tourists to plan their 

complete journey, starting from selecting the destination to booking the tickets and hotel. It is helping 

not only the customers but also the tourism businesses to build their strong networks and customers. 

Digitization has brought great opportunities for tourism industries to implement variety of digital 

marketing strategies, which will help them in creating awareness about the company and their services. 

Large number of audiences can be reached using digital marketing. Exclusive offers can be provided 

which will inspire travelers. Customers in any part of world can be connected by the means of 

digitization. Customer’s needs and requirements can be understood even before they enquire about 

services. “The best places to travel” is the most common and most searched line on search engines by 

travelers does not matter if the person is a traveler or seasoned traveler. This is the reason it is very 

important for the personnel in tourism industries to invest in search engine optimization. That helps in 

increasing number of visitors who visit your pages and get to know your exclusive offers. Encouraging 

the travelers to buy your product is not the only goal of digital marketing. (Avhad & Anute 2021). 

 

Many tourism companies are getting online to promote and present their services online in order to 

stimulate communication with clients, to sell more, and to reduce cost associated with interaction with 

customers. The whole tourism sector is changing with the growth of information communication 

technology and these changes has affected the methods through which tourism products and services 

are communicated and delivered to customers around the world. 

 

 

ONLINE BOOKING SYSTEM  

 

Prior to the development of the Internet in the tourism sector, travel agencies and tour operators were 

the only choice for hoteliers. Consequently, it was thought that the development of Information and 

Communication Technologies (ICTs) would offer an ideal opportunity for disintermediation in 

tourism. Digital evolution in the tourism industry has meant a change in the position of power of the 

people involved. This process has led to changes in the contribution of the members of distribution 

channels to the final tourism product, as they have been affected to a different extent. An improved 

position of power entails an increase in responsibility in the value chain.  

 

The above is evidence of how necessary it is for researchers to focus on tourism distribution channels, 

particularly to achieve a more effective management which would contribute to a better multi-channel 

marketing mix. This would fulfil the business objectives in the era of the new digital evolution. 

Specifically, research must focus not only on relations between suppliers and distributors in the 

tourism industry but go further and seek elements which configure these relations. The latter are 

obviously influenced by internal management expertise in the making of decisions on marketing 

strategies. (Kontis & Skoultsos, 2022) 

 

The world-leading OTA (Online Travel Agency), Booking.com, is the perfect brand example whose 

marketing activities are clear and well-executed. Beyond high numbers that speak for themselves, 

Booking.com has another peerless advantage: the combination between a strong brand positioning and 

a savvy social media strategy which translates into a front-of-mind brand for consumers who are 

looking for travel services. 
 

Marketed as not just a platform for booking accommodation, but a technology that makes travel easier, 

Booking.com has been growing impressively and is one of the most recognizable travel brands 

worldwide. (Stanciu, 2021) 

 

Booking.com owns the website "www.booking.com" and the application (together they form the 

"Platform"). Booking.com provides an online booking service through the Platform, through which - 

among others - accommodation providers such as hoteliers and other providers (the "Provider") can 

offer their products and booking services, and users of the Platform use this to make reservations. 

https://www.socialinsider.io/blog/nestle-social-media-strategy/
https://www.linkedin.com/company/booking.com/about/
https://www.socialinsider.io/blog/author/theodora/


EMC 2022, 17-18th June 2022, Zrenjanin, Serbia 

41 

Booking.com B.V. does not buy or (re-) sell products and services available for reservations. 

(Booking, 2021) 

 

All information about providers published on the platform is based on information provided by 

providers who update prices, availability, and options at their own discretion via the extranet website 

that they can access. Booking.com is working to update the platform in real time. 

 

Booking.com strives to display search results that are relevant to each specific guest by providing a 

personalized default ranking of providers on our Platform. Guests can scroll through the default 

ranking, apply filters, and sort by alternate ranking order, influencing the presentation of search results 

to receive ranking rankings based on other criteria. Booking.com uses several algorithms to generate 

default ranking results, and this process is constantly evolving (Booking, 2020) 

 

 

EMPIRICAL FINDINGS 

 

The survey was published online using the 1ka program. We shared the link to the survey via e-mail 

and distributed it to various groups on Facebook. The total number of respondents for carrying out a 

market survey was 115 of this, 67 were women and 47 were men. 

 

When asked about the use of the Booking online system, more than half of the respondents answered 

that they had already used the Booking system, which represents 73%. 27% of respondents do not use 

this system yet, so they did not answer the following questions. Picture 1 shows that among the 83 

respondents who have already used Booking, are 32 men and 51 are women, of those who do not use 

the booking system, there are 15 men and 16 women. 

 

 
Figure 1: Using the online Booking system 

 

The Table 1 shows age structure of online Booking users. Most of them were in the age group of 18 to 

30 years, (51%). This is followed by the age group between 31 and 40, which is (22%). Only one was 

in the age group of 61 years and more. 
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Table 1: Age of the respondents  

Age (Years) Frequency Percent 

To 18 0 0% 

18 - 30 42 50% 

31 - 40 18 22% 

41 - 50 9 11% 

51- 60 13 16% 

61 and more 1 1% 

Total 83 100% 

 

Those respondents who answered that they had already used the Booking online system then answered 

the following question. We were interested in where or who introduced them Booking online system 

(Figure 2). 

 

Most of them answered that they were introduced by friends, then family, coworkers, and partner. As 

another options, they mentioned that they got to know themselves online and the employees of the 

travel agency. 
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Figure 2: Introduction to the online Booking system 

 

 

With the next question, we wanted to find out what type of accommodation the respondents choose 

using the online Booking system. Most of them chose the apartment, which represents 50%. In second 

place as the type of accommodation they choose hotel with 46%. Then follows holiday house, a 

cottage, and a resort. Several answers were possible (Figure 3). 
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Figure 3: Type of accommodation 

 

Table 2: Statement regarding satisfaction with the online booking system  

Statement 
Satisfaction with the online booking system 

Very  

satisfied 
Satisfied Undecided Dissatisfied 

Very  

dissatisfied 

Realization of wishes (requirements) on 

the trip 
34 55 11 0 0 

Website transparency 42 52 6 0 0 

Availability of information 40 52 8 0 0 

Understandable information 31 63 6 0 0 

Quality of service provided 48 47 5 0 0 

Clarity of the offer on the website 33 57 10 0 0 

 

With the next question, we wanted from the respondents to agree or. disagree with different statement 

Table 2). 

34% of respondents were very satisfied with the first statement, 55% were satisfied and 11% were 

undecided. From this we can conclude that most respondents are satisfied with the online booking 

regarding on the requirements they have on the trip. 

 

To the second statement, 42% respondents said they were very satisfied with the statement, 52% were 

satisfied and 6% were undecided. We see that the respondents also agree with the second statement 

and are satisfied with the transparency of the website.  

40% respondents are very satisfied with the following statement, 52% are satisfied and 8% are 

undecided. In short, we can see that respondents are satisfied with the availability of information. In 

the fourth statement, the results showed that 31% respondents are very satisfied, 63% are satisfied and 

6% are undecided about the understandable of the information. 

 

The next statement is about quality of service provided. The results showed that 48%respondents are 

very satisfied, 47% are satisfied and 5% are undecided. From this we conclude that the respondents are 

very satisfied or satisfied with the quality of service provided. 

 

The last statement was about the clarity of the offer on the website. 33% respondents are very 

satisfied, 58% are satisfied and 10% are undecided. 
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CONCLUSION 

 

Obviously, with the entrance of new powerful intermediaries a ‘re-intermediation’ takes place 

following technological changes and new characteristics of business environment. This ‘re-

intermediation’ means that powerful new intermediaries enter the industry and that disintermediated 

ones may also re-enter. A variety of tools are available to consumers through the Internet and mobile 

technology allowing them to search for and purchase services directly from the suppliers. As a result, 

e-intermediaries in tourism distribution channels are in the powerful position of exploiting this 

situation, thus harming that of the suppliers. So, the power is now in the hands of the intermediaries 

who use new technology rather than in the hands of the suppliers. (Nilead 2018). 

 

Today’s travelers are using all types of devices and online channels to fulfill their travel planning 

needs. Therefore, hoteliers need to build and execute a comprehensive online marketing strategy to 

cover the most ground and always be where their customers are looking. By leveraging a wide variety 

of online marketing initiatives and unique channels, hotel marketers can increase online visibility and 

ultimately, the number of online hotel bookings. (Beach 2019). 

 

The research also provides some opportunities for further research. We could compare the use of the 

Booking platform with other digital online booking tools in the tourism industry. We could also take a 

closer look at the current situation at the time of the Covi-19 epidemic. Booking's response to 

reservations. 
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ABSTRACT 

 

The control of cost in construction projects is one of the most important issues in construction since the 

emergence of the construction industry. A successful project should meet not only quality output standards, but 

also time and budget objectives. The management and control of cost in construction is fundamental in every 

project. An effective cost management and control technique for construction projects is important in managing 

risk of cost overrun in completion of projects. Construction projects are becoming more complex as they now 

involve many stakeholders from different disciplines. The emergence of Building Information Model (BIM), an 

alternative technology is believed to solve issues related to project cost control as it efficiently increases 

collaboration between stakeholders. The aim of this paper is to review and summarize the causes of cost overrun 

in construction industries, which are the main causes of disputes and abandonment of projects in the industry. It 

was found that cost overrun eats deep into the industry and leave the construction industry with a bad image for 

decades even with rapid advancement in technology. The review of the applications of BIM showed that most of 

the applications are geared towards minimizing construction cost spent on projects. This means that the use of 

BIM in the management of construction projects has great impact on project cost. 

 

Key words: Construction management, Building Information Model (BIM), Project cost management, 

Construction Project management, Construction industry, Project management. 

 

 

INTRODUCTION 

 

Control of cost in a construction project is one of the most important issues in construction since the 

emergence of the industry (Minchin et al., 2013). In this light, a successful project should not only meet 

quality output standards, but also budget objectives. Cost performance is a fundamental criterion for the 

success of any project. However, delay of project completion is very common in the construction industry 

due to ineffective cost control (Forbes & Ahmed, 2010). The essence of cost control is to ensure that 

projects are finished on time, and this is attainable through constant measurement of progress, evaluation of 

plans and taking appropriate action on the project (Kerzner, 2013). Buttressing this also is the Project 

Management Body of Knowledge (PMBOK), which suggests that in order to achieve the baseline 

objectives of any project, there has to be effective monitoring of project cost control. Inherently, cost are 

two major concerns in managing construction projects (Rasdorf & Abudayyeh, 1991). However, 

construction projects are becoming more complex as they now involve many stakeholders from different 

disciplines. Most of the features of projects that give rise to cost overruns do vary alongside with the project 

type, location, size and scope. Most of the time, construction projects that are large in nature and scope are 

characterized by their complexity and capital demands (Torp et al., 2016). In addition, the construction 

industry has many branches, and as such, it encompasses a lot of information about any one construction 

project. This is information that is very important to a project, and can be the basic foundation for decision-

making, procurement and collaboration. The success of a project requires cost management among other 

factors to be considered before the commencement of the project (Masrom et al., 2015). Cost management 

starts with quantification, which takes a lot of time and is tedious in nature. Traditionally, the process is 

manually completed most of the time with high likelihood of human error, which tends to be higher when 

preparing estimates for complex projects. The use of computer-related applications allows for the making 

of more reliable decisions (Martínez-Rojas et al., 2016). Globally, the construction industry is replete with 
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high-profile projects that are faced with significant cost overrun (Smith, 2014). Unfortunately, construction 

project cost overrun is the norm in the Malaysian construction industry, leading to additional project costs 

(Enshassi et al., 2009). 
 

The Malaysian construction industry is regarded as an industry facing poor performance leading to failure in 

achieving effective and efficient cost management. The emergence of alternative techniques is believed to 

minimize the issues relating to project cost control. Furthermore, it is also believed that the emergence of the 

Building Information Model (BIM) can lead to greater efficiency by means of increased collaboration (Zhang & 

Gao, 2013). The National BIM Standard (NBIMS) Project Committee of the Building SMART alliance referred 

to BIM as A digital representation of physical and functional characteristics of a facility, as such, it serves as a 

shared knowledge resource for information about a facility, forming a reliable basis for decisions during its life-

cycle from inception onward. The BIM is a shared digital representation founded on open standards for 

interoperability. (Succar, 2009) This suggests the Building Information Model (BIM) as an alternative approach 

to construction design; it does not only make digital representation of designs easier; it also provides all the 

necessary information for any project before construction (Xiao & Noble, 2014). Thus, the information 

represented by BIM models is very useful and can be analyzed to optimize the design, planning and construction 

processes (Azhar, 2011). Moreover, according to Bryde et al. (2013), BIM is an appropriate tool for project 

managers and should be considered by project managers as a way to help manage construction projects. 

However, BIM as an alternative technology in Malaysia needs to be studied to provide proof that it can satisfy 

the industry’s need in improving cost control. It is also important to further investigate how cost control can be 

improved upon using BIM technology.  

 

 

CONSTRUCTION PROJECT COST MANAGEMENT 
 

Project cost control is a vital ingredient for a successful project. Project cost control is the process of monitoring 

the status of the project by updating the project costs and managing changes to the cost baseline. This provides 

means for the recognition of variance from the plan so as to take corrective actions and reduce risk. This, 

therefore, means that corrective action needs to be taken by personnel who incur cost in all companies 

irrespective of their size. The process for project cost control involves three main parameters, which are input, 

tools and techniques and output. The process and its parameters for input are project management plan, project 

funding requirements, work performance data and organizational process assets. The tools and techniques 

comprise earned value management (EVM), forecasting, to-complete performance index (TCPI), performance 

reviews, project management software and reserve analysis, while the output process and its parameters include 

work performance information, cost forecast, change request, project management plan updates, project 

document updates and organizational process updates. However, even with the vast integrated knowledge areas 

in project management, cost overrun are the most common issues in construction projects. Thus, it is significant 

to note that the degree of success of a project is defined within the triangle of scope, time and cost. As such, it is 

important to look at the causes of these cost overrun in projects. In this regard, delay is generally acknowledged 

as the most common, costly, complex and risky problem encountered in construction projects. Previous research 

conducted has shown that project delays are common and costly, making it an important study to know the 

causes of these problems for effective project management.  

 

In Jordan, Al-Momani (2000) examined 130 government projects and stated that changes that were initiated by 

the designers, weather, client requirement, late deliveries, site condition and economic conditions were the main 

causes of delay in construction projects. According to Frimpong et al. (2003), in Ghana, material procurement, 

escalation of material prices, poor contractor management, poor technical performance and difficulties arising 

from agencies’ monthly payment are the major causes of cost overrun in the construction of groundwater 

projects. In Hong Kong, the major cause of cost overrun was identified to be the poor management of sites, 

unforeseen ground conditions, change orders and poor decision making (Chan & Kumaraswamy, 2002). 

Furthermore, according to Odeh and Battaineh (2002), from the viewpoint of contractors and consultants in the 

construction industry, owner interference, inadequate contractor experience, finance and payment, labour 

productivity, slow decision making, improper planning and subcontractors are the major causes of delay in 

construction projects. Hsieh et al. (2004) conducted a study on 90 metropolitan projects in Taiwan, and identified 

planning and design as the major cause of change orders in the projects leading to cost overrun, while 

Sambasivan et al. (2007) stated that predominantly, delays are caused as a result of changes in design, poor 

planning and labour productivity. Moreover, in a study conducted by Kaliba et al. (2009), other prime causes of 
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cost overrun are client organizations delaying in making payment, modification of contracts, economic hardship, 

procurement materials, design changes, staffing issues, lack or unavailability of working equipment, poor 

supervision, mistakes during construction, poor site coordination, specification changes and labour. Abd El-

Razek et al. (2008) conducted a survey on the causes of cost overrun and found that financial problems 

experienced during construction by contractors, owners delaying payment to contractors, changes in design by 

clients or their agents during construction and the lack of use of professional construction and contractual 

management were the main causes of cost overrun. In addition, research by Le-Hoai et al. (2008) on the causes 

of delay in Vietnam compared with those of other countries showed that in Vietnam, lack of experience, loose 

deadlines, poor cost estimates, design inefficiencies, labour incompetence, government-related issues and 

financial problems were the main causes of delay, whereas in Thailand, the main causes of delay were poor 

design, resource and labour shortages, poor project planning, inefficient contractor management, financial 

difficulties and change orders (Toor & Ogunlana, 2008). Cost overrun do occur internally and are generated by 

the sponsors, design team, contractors and consultants. At the same time, they could be externally caused 

through late material supply, government policies or weather conditions (Ahmed et al., 2003).  

 

Olawale and Sun (2010) reported change in design as the most significant cause of poor cost control from the 

practitioner’s point of view. The five main causes of delay in construction projects according to Alinaitwe et al. 

(2013) comprise scope change, payment delays, high cost of capital, poor monitoring and control and political 

insecurity and instability. Inadequate experience by the contractor, poor project planning, site management and 

change orders were among the 15 main causes of delay in Turkey according to Gündüz et al. (2012). 

Samarghandi et al. (2016) conducted a study on the reasons for delay and cost overrun in construction projects in 

Iran and developed a statistical model that categorised delay factors into four main categories. The categories 

include owners’ defect, contractors’ defect, consultants’ defect and government laws, regulations and other 

general defects. Delay factors such as shortage of materials, change orders, delay in payment of suppliers, poor 

management of site and late submission of drawings are the main causes of delay.  

 

Alaghbari et al. (2007) conducted a study on the causes of delay and ranked them. The researcher found that 

financial problems and coordination problems were the two most important factors causing delay in construction 

projects in Malaysia. Similarly, Sambasivan and Soon (2007) conducted research using a questionnaire to 

describe the 10 main causes of delay in Malaysian construction projects and found that they included poor site 

management, late payment, labour supply, improper planning, lack of experience, problems with subcontractors 

and shortage of materials. Al-Tmeemy et al. (2012) listed several causes of delay in Malaysia that included 

labour productivity, slow decision making, inflation, material delivery and insufficient equipment. Shehu et al. 

(2014) also stated that contract delays were predominantly caused by the contractors, while the other factors 

were associated with finance. Ahmed et al. (2003) and Al-aghbari (2005) in their separate research classified the 

factors causing cost overrun in Malaysian construction projects into four categories, which are contractor’s 

responsibility, consultant’s responsibility, owner’s responsibility and external factors. 

 

From the review above, one can conclude that the cause of cost overrun has eaten deep into the industry and 

have given the construction industry a bad image for decades. Unfortunately, such causes keep recurring even 

with the advancement in technology and rigorous research done to solve or minimize their recurrence. It is 

believed that the application of BIM will solve these issues as it integrates all the major stakeholders from 

different disciplines in a project when making and taking decisions. 

 

 

BUILDING INFORMATION MODEL (BIM) 
 

The contractor’s guide to Building Information Modelling (BIM) describes it as a process of developing and 

implementing computer-generated models to combine the design, planning, construction and operation of a 

facility. In this light, Masood et al. (2014) defined BIM as a 3D digital representation of a facility with essential 

components and characteristics made up of intelligent building components. It is a means and practice of virtual 

design construction throughout the facility life-cycle that serves as a platform for knowledge and data sharing for 

communication between stakeholders (Eadie et al., 2015). While Olatunji et al. (2010) defined it as a 

representation of the combination of fairly revolutionary ideals for design technology, it portrays the geometry, 

geographic information spatial relationships, quantities and characteristics of building elements, material 

inventories, cost estimates and schedule of performance. BIM is basically a 3D digital representation of a 

facility. The model can be used to express the entire facility life-cycle. The model is data rich because of the 



A. R. Afshari  and G. Jamili Emami / Construction project cost management using BIM 

50 

quantity of material involved, its properties can be easily obtained and the scope of work required can easily be 

defined and isolated from the model (Smith & Edgar, 2008). Contract documents, drawings, procurement 

details, specifications and other construction documents can easily be interrelated using the model (Bazjanac, 

2006; Khemlani, 2007). Thus, a series of techniques that enable the practice and processes of construction and 

virtual designs through the project’s life-cycle is the main concept of BIM (Zhang, 2012). 

 

A lot of tools have been developed as a result of the spread of the concept of BIM in achieving its perspectives. 

These tools are used to manage construction projects, most of which are designed for specific purposes to meet 

the need of users, while a few are designed for multiple functions and information collection. The type of tool to 

be used depends on the purpose, user and stage in which it will be used. BIM tools enable 3D modelling and the 

management of information. The use of these tools makes BIM a unified system that interacts with all its parts. 

The table below shows some known BIM tools, their manufacturers and their functions. 

 

Applications of BIM in Project Management 
 

The potential of the application of BIM in the management of construction projects is similar to the Project 

Management Body of Knowledge (PMBOK); hence, it is an important tool for effective and efficient project 

management as it integrates stakeholders (Rokooei, 2015). BIM as a promising technology facilitates project 

management and the possibility of integrating building models and products, giving it high potential for 

management of project life-cycles (Gourlis & Kovacic, 2016) as it can be used throughout a project’s life-cycle. 

It helps in understanding the project needs by the owner. It is also used for analysis, design and development of 

the project by the design team. The contractor also makes use of it in managing the construction phase, as well as 

in decommissioning, maintenance and operation carried out by the facility manager (Grilo & Jardim-Goncalves, 

2010). 

 

BIM is regarded as a great visualization tool as it provides 3D virtual representation of the facility (Zhang, 

2012). This is the reason why in recent times, researchers and practitioners in the industry have been using it as 

an alternative means of interdisciplinary information sharing; it enables users to have an idea of the functional 

and physical characteristics of the facility in 3D visualization. Walk-through, rendering and sequence of the 

model can be provided by the project manager during project bidding for ease of communication with interested 

contractors. An outlook of the project, when completed, is provided through visualization of the model using 

BIM techniques, which solve the issues of having to combine the different 2D views of the proposed project to 

create a 3D view (Mohandes et al., 2015). The virtual models enhance collaboration and communication as it 

can be shown to the owner and designers during meetings. The sequence of the construction work and planning 

can be based upon the utility of the model component. The virtual models, which are cost effective, allow the 

contractor and the design team to work on the constructability analysis of the building, thereby reducing risk and 

potential design errors and saving time (Azhar et al., 2008). 

 

Value for money can be improved through the use of BIM, as was shown through research conducted by Li et al. 

(2014). The evidence provided to justify their finding was from the Shanghai Disaster Recovery Centre project, 

which showed a potential benefit of optimized construction activities through cost-orientated activities. 

Moreover, BIM reduces waste and also optimizes efficiency throughout the project life-cycle as it supports 

integrated project delivery through a collaborative process (Glick & Guggemos, 2009). 

 

Lavy et al. (2014) conducted research using a case study of the Solibri Model Checker (SMC), and it was found 

out that maintainability of the facility could be checked during the design phase, which will reduce the cost of 

maintenance during a project’s life-cycle. This is possible as the 3D model offers facility managers the 

opportunity to anticipate maintenance accessibility problems and ways to resolve them. Lu et al. (2014) 

conducted a study on the cost benefit of implementing BIM by comparing two projects i.e., one using BIM and 

the other, conventional methods. It was found that the implementation of BIM saved cost by about 7% per 

square meter for the project. At the construction stage, it decreased the cost per square meter of the gross floor 

area by 8.61% when compared to the conventional designed and built project. According to Lu et al. (2016), 

cash flow analysis can be automated and simplified through 3D modelling design by linking cost and schedule 

information; this saves more time and cost compared with using the traditional method, which is time 

consuming. On the contrary, Masood et al. (2014) stated that BIM has very low impact on cost reduction, time 

and human resource in Pakistan’s construction industry. According to Underwood (2009), BIM presents a non-

redundant model of the project’s life-cycle information to streamline its processes, which solves the problem of 
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redundancy when using conventional methods. Improvement in quality of design, construction and minimizing 

rework during construction are the three most important merits of using BIM. This was the perception of AEC 

professionals in Pakistan’s construction industry (Masood et al., 2014). 

 

Applications of BIM in Construction Project Cost Management 

 

The adoption and implementation of BIM are steadily increasing in the built environment (Salleh et 

al., 2014). Meanwhile, through the adoption and implementation of BIM in a building project, Wong 

et al. (2009) believed that project stakeholders could maximize benefits regarding time, cost, and 

quality. However, it is not easy to achieve a right balance between these three factors for the 

construction projects, since so many strategies and solutions are needed to accomplish it, and 

innovation can be one of the possible solutions to strike a balance between these three factors. Smith 

and Tardif (2009) observed the contribution of BIM to improving communications among business 

partners at the conceptual stage, and the overall reduction in the cycle time as well as the life cycle 

cost of a project. In New Zealand, cost estimation is carried out based on 2D drawings (Both, 2012), 

while in Australia, Aibinu and Venkatesh (2014) reported a low adoption of BIM by Australia's 

quantity surveyors. One of the factors attributed to the low adoption in Australia was the “lack of trust 

in the integrity of BIM” and “lack of demand by the clients” among other barriers. Meanwhile, based 

on the desktop literature, key factors that influence the top management of firms to adopt BIM include 

its ability to enhance the competitiveness in the market and facilitate the business operation. Utilizing 

the innovative tools can help the firms to maintain their competitiveness within the industry because 

BIM can improve project quality and minimize the risks as well as the cost of the construction projects 

(Epstein, 2012). 

 

 

CONCLUSION 

 

The review highlighted the main causes of cost overrun in the construction industry. It is generally 

acknowledged that the end result of cost overrun is costly and risky, leading to many disputes and 

claims that end in lawsuits. Most of the causes of cost overrun as stated by previous researchers can be 

classified into four categories. These are contractor’s responsibility, consultant’s responsibility, 

owner’s responsibility and external factors. It is believed that the evolution of the Building 

Information Model (BIM) will be able to increase efficiency and quality of output in the construction 

industry by eliminating these causes of cost overrun. The application of BIM and the potential benefits 

of its application were also reviewed. The benefits from using these applications are expected to 

minimize cost overrun as they provide solutions for the main causes of cost overrun such as 

estimation, clash detection, integration and many more. 
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ABSTRACT  

 

Delay to projects is one of the foremost concerns of the construction industry in Mashhad, Iran. The delays to the 

projects are affecting the economies throughout the world. Delay to projects mean the slowdown of development 

in all other related fields. The main aim and objective of this research is to evaluate the various types of delays 

and the reasons for those delays that are currently affecting the construction projects in Mashhad. Measures from 

previous researches to reduce or eliminate these delays by methods of mitigation or acceleration are analyzed for 

the case studies considered for this research. A detailed case study has been carried out for one project in 

Mashhad, Iran. Case study deals with a project which encountered delays and implemented measures of 

mitigation and acceleration to reduce the delays. The finding from the case study is that the main delay to the 

projects is compensable delays or owner caused, as seen case study where the owner delayed the nomination. 

 

Key words: Construction management, Project delay, Construction Project management, Construction industry, 

Project management. 

 

 

INTRODUCTION 

 

Projects are envisaged and visualized with the foresight of achieving the primary objective of timely 

completion. Some projects are planned and executed successfully whereas others get delayed due to 

reasons, some of which are analyzed and evaluated in this dissertation. Delay to projects is considered 

to be one of the common problems in the construction industry. Delays have an negative effect on the 

project in terms of performance, time and cost. Thus, it is essential to identify the types of delays that 

normally occur in a project. The types of delays can be broadly split in two categories of delay by the 

client (compensable delays) and the contractor (non excusable delays). The delays can be identified as 

critical or non critical and whether the delay is concurrent or non concurrent. The identification of the 

types of delays leads to the reasons of delay. The reasons for the delays are identified so that the effect 

on construction projects can be reduced. The reasons for delays are client and contractor related. 

Unreasonable project scope and inadequate early planning are the prime delays by the client. The 

client interference and delay in the decision making process also major reasons for delays. The client 

in some cases delays the design or changes the design leading to various other changes like design 

related changes to drawings and their approval by the authorities. The contractor had delays related to 

overambitious estimates and incorrect task assessment which lead to delays and affect the project. In 

case of lack of task clarity, an inexperienced contractor or subcontractor may unknowingly delay the 

works (Martyr, 2018). 

 

The mitigation of delays can be achieved by adopting the process of knowledge management and 

project learning which gives insight into the various problems and their solutions. In fact the lessons 

leant feedback from projects is a real eye opener and helpful for others to avoid similar issues. 

Prevention of delays by adopting innovative and teamwork helps in planning and analyzing the 

requirements in detail which will allow the mapping of resources and identifying the risks. The works 

can then be estimated, allocated and modularized for execution. The issues that can lead to delays need 

to be escalated, identified and resolved on a priority to ensure that they do not become a reason for 
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delay. The issue of delay is further researched through case studies. The case study approach is 

adopted for this research as the issue to a particular project can be analyzed in complete detail. These 

case study have been taken from live project in the Mashhad, Iran. The case study is a completed 

project which was delayed due to the client but completed by applying mitigation and acceleration 

measures. The case study is a failure project as the client abandoned the project by putting the project 

on hold and introducing a new stakeholder. The methodology for this study takes into account the key 

data for each project which included the planning methodology, resources monitoring, cost 

methodology and the critical decisions which are likely to delay the project. The justification for the 

data considered is provided and further the method of data acquisition and data analysis is detailed to 

substantiate the methodology. The analysis and of the data provided for the project is analyzed further 

for case study for their planning, resources, cost and decisions processes. The recommendations for 

project is given as to what could have been done to mitigate the delays. The knowledge gained in 

some of the module is applied for recommendations which is applying the knowledge gained in a 

purposeful manner. Conclusion is listed based on the areas analyzed for the methodology for the case 

study to allow for better knowledge management in future. The aim of this research was to evaluate 

the various types of delays that occur in construction projects in Mashhad and the reasons why delays 

occur and the measures that can be implemented to reduce or eliminate these delays by mitigation or 

acceleration. To achieve the aim the approach of case study is considered for this research (Harrison 

et. al, 2017). 

 

 

LITERATURE REVIEW 

 

Delays are of various types and researchers have their own parameters to rate and identify them. Delays 

have numerous reasons which vary from project to project and the reasons are different and unique for 

every project. Efforts to reduce the delay by mitigation or eliminate the delay by acceleration are measures 

that can be or may be applicable in some cases and will depend on the projects being considered for those 

measures. Change is the primary cause for a delay. If projects do not have changes then the projects would 

finish on time as there would be no or little disruptions to the works. The contractors would also like to 

work on projects where the designs are finalized and there are no changes and disruptions. In a perfect 

world, all construction projects would finish on time, without changes or disruptions. Despite the common 

public perception that contractors cannot wait for the changes to start on a project because that is where 

they allegedly “make their money”, most contractors would prefer their projects to complete without 

changes (Molner , 2007 ). 

 

However this is an idealistic situation, in reality changes are inherent to nearly all project of substantial size 

due to the fact that projects rarely commence after all the designs are completed and approved. It is 

important that all the key stakeholders for the project agree as to how the changes to the project would be 

handled and by whom. This is in the interest of the project as beneficial to the owner and the contractor. 

The continuous striving for improvement makes it necessary to incorporate changes even though they may 

disrupt the works to a certain extent. However the overall result is likely to be better than the initial after 

incorporating the changes and the satisfaction of achieving a better final product makes the changes more 

acceptable rather than no changes at all. The stage at which changes are proposed to be implemented is 

important as any major changes proposed when the project is in an advanced stage of progress will 

complicate the works, impact the schedule and likely to cause delays to the completion. The changes will 

increase the cost of the project as abortive works, modification and changes will come with a cost. Changed 

work complicates a project, invites delays and increases the project cost, all things that make owners 

unhappy ( Molner , 2007). A literature review for the objectives is done to evaluate the types ,reasons of 

delay and the methods for the mitigation and prevention of delays. Before determining the impact of a 

delay on the project, one must determine whether the delay is critical or non-critical. Additionally, all 

delays are either excusable or non-excusable. Both excusable and non-excusable delays can be defined as 

either concurrent or non-concurrent. Delays can be further broken down into compensable or non-

compensable delays (Kamandang & Casita, 2018). 
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The reasons for delays are project specific and vary from project to project. We identify the delays 

generally as well project specific. Projects have a variety of reasons to experience delay. An investigation 

to find out the reasons for the delays was conducted in Hong Kong where a questionnaire was developed 

on factors that were identified in previous findings. The analysis of the findings indicated the difference in 

perception of the factors that was between the key stakeholders of the project. There was general agreement 

about the relative importance of delay factors such as unforeseen ground conditions (Pall et. al, 2019). The 

delays can be controlled by improving productivity and factors that affect productivity are dealt with the 

purpose of further increasing productivity and thereby reducing delays. The conclusion of the investigation 

is ranking of the factors and factor categories that are considered by various project stakeholders. The areas 

of disparity between the stakeholders is indicated by their experiences, prejudices and ineffective 

communication. Thus the project scope factors can be supported by effective communications between all 

stakeholders. According to Abdalla et al (2002), projects encounter massive delays and thereby overshoot 

the initial time and cost estimates which in turn result in extensive delays providing a platform for claims 

and disputes. A survey done with the objective of finding the most important reasons for delays as per the 

traditional contracts indicate that contractors and consultants agreed that owner interference, inadequate 

contractor experience, financing and payments, labor productivity, slow decision making, improper 

planning, and subcontractors are among the top ten most important factors.  

 

Delays to the projects can be reduced by applying measures which can be reflected as mitigation of delays. 

This mitigation of delays is possible only by re-sequencing of the works where ever possible and without 

increasing the resources and manpower. The works that can be achieved without any additional cost to the 

project is the mitigation. The mitigation of delays can be possible by also applying the knowledge gained 

through previous projects experience and these can be implemented where ever their application can be 

suited for any specific requirement in the process of project learning. Such knowledge management will 

help in mitigating delays and the awareness of such knowledge through lessons learnt feedback can in fact 

be helpful in preventing the delays itself. Delays can be prevented by applying methods which can be 

implemented from the project commencement itself like planning and analyzing the requirements in detail 

which will allow the mapping of resources. The risk can be identified to allow the estimation and allocation 

of works which is required to be modularized. Escalation of issues at the appropriate times also ensures that 

the delays can be prevented. The prevention of delays is possible when all the project stakeholders work as 

a team to ensure the success of the project. It is also important for the client to employ a proactive 

consultant, freeze the design and details before the commencement of the project and employ good reputed 

contractors for the project (Keng et. al, 2020). 

 

In summary, Delay occurs when the critical activities are affected. This delay is either non contractor 

caused or client caused, and mostly the delay is concurrent. The delays to projects is primarily emanating 

from the client due to various reasons like project scope not being finalized at the initial stage, delay in 

nominating subcontractors at the appropriate time. Delay due to inadequate early planning can be avoided 

if the client implements risk management systems. Mitigation of delays can be implemented through 

knowledge management, project learning and the lessons learnt feedback. 

 

 

CASE STUDY 

 

Projects are conceptualized and implemented with the primary aim of completion in time. Delay to the 

project is a failure to implement project management principles. However in certain cases the delay is from 

the primary stakeholder himself. The aim of the case study approach is to evaluate live and completed 

projects which are undertaken in Mashhad, Iran and understand the types of delay, reasons for the delays 

and measure to mitigate and eliminate the delays. There are various types of delays to projects and having 

numerous reasons for every project. Also, every project is unique in its characteristics, priorities and value 

and benefits. Delay to projects are also a result of various factors related to that project and every delay in a 

particular project also has various factors and elements which require a detailed study and analysis. A 

survey with some people may provide some insight into some types of delays for some type of projects and 

the reasons for those delays. It may not give the entire picture of delays and its reasons ,implications and 

measures taken to mitigate delays for a particular delay or many delays for a specific project. Also, 
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complete information related to the delays may not be available for various reasons which may again affect 

the analysis and the results. Also, a survey is basically gathering information from various sources carrying 

out a theoretical analysis and deriving results and conclusions. A case based study (Harrison et. al, 2017) is 

done on a live and completed project which evaluates the entire project and all factors that were responsible 

to the delay and all the mitigation or acceleration methods adopted to recover from those delays. A case 

based study of different live projects having experienced different types of delays and different reasons for 

delays would provide a deeper insight into the problems. Since, these delays have actually taken place, the 

reactions and solutions would provide a clear idea as which of the theoretical solutions have been 

implemented or which of the theoretical solutions have failed to succeed. 

 

Case study had all the delay factors like delay from the client, consultant and contractor like Delay in 

nominations, Delay to progress, Delay to Cash Flow Curve. The delay to the project was 10 months due to 

the delay in nominations which was the critical delay. Finally, the project was completed 6 months beyond 

the original completion date with partial mitigation and partial acceleration of 4 months. The client granted 

the extension of time for the delayed period even though the entitlement was more than the actual time 

required for the completion of the project. We are going to address a problem which can be considered to 

be arising from internal factors. The project has section of aluminum works which are required to be 

nominated by the client as per the conditions of contract. The client has nominated an aluminum company, 

which is a client group company. There has been a delay in the nomination of the works package. This 

delay in nomination is likely to delay the completion of the project. The main problem is that the nominated 

company does not have any production facility and resources in Iran. Hence, in this particular project, we 

have a planning and a resource management problem. We are going to analyze this issue and the impact of 

the delay on the overall completion of the project. Also, we will highlight measures to mitigate the delays 

by providing specific planning and resource management techniques. There has been a delay in the 

nomination of the works package. This delay in nomination is likely to delay the completion of the 

aluminum and glazing works and its successor activities.  

 

Project Planning Problem: The program for the works package was delayed and only after much 

insistence the program done by the aluminum subcontractor on M.S. Project, whereas the Baseline Master 

Program of the main contractor was done in Primavera Project Planner. Also, the program was not detailed 

enough for effective monitoring and also since the production facilities were outside the country, 

information provided was not verifiable. The nominated company has design facilities abroad and no local 

representation. For any design related issues, the local representative is required to communicate with the 

design team in Italy, thereby delaying the approval process of the design itself. As the company was 

proposing a new system of installation, the design and the suitability of the system itself was subject to 

approvals, verifications and confirmations to give confidence in its implementation. Since, there was a 

contractual requirement regarding the design to be approved by a third-party consultant, the process was 

not given priority by the subcontractor. The process of finalizing the third-party consultant and seeking 

their approval of design came into the picture only after it was brought to the notice of the aluminum 

subcontractor that this is a requirement as per the specifications and the contract. The consultant had to wait 

for a long period for the third-party approval who took their required time thus further delaying the 

approval of design. The submission of the materials was delayed. Since, a new system was being proposed 

the approval of materials like the aluminum section was required to be done. Materials like glass and 

aluminum metal cladding were not provided with samples as per the architectural requirements. Delay in 

procuring specific samples to obtain the approvals delayed the entire process. Also, in case of glass samples 

the color of the sample glass was not as per requirement thereby affecting the subsequent process of 

procurement, manufacture and delivery. The process of drawings preparation and approvals were delayed 

as the preparation of drawings were being done in Italy and the pace of drawings submissions was delayed. 

Also, the comments by the consultants on the drawings would not be attended quickly as hard copies were 

commented and there was no provision to incorporate the changes locally thereby delaying the entire 

approval process. The procurement process was delayed due to the delay in the drawing's approvals 

process. The production facility is located in Italy. Hence, delay in nomination, material submission and 

approvals, shop drawing preparation, submissions and approval, delay in procurement ultimately affected 

the production process. The main factor resulting in delay was that the extrusion for the aluminum was to 

be done locally and then the extruded material was to be exported to Italy for fabrication and production at 
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the Italy factory and then again re-exported back for installation. This meant that the process required the 

export of the raw material and re-export of the finished product as reflected in the flow chart. The 

production process was also affected due to the summer break in Europe where production is affected for a 

period of 6 weeks. The production of the aluminum in the factory was initially delayed and further the 

production was affected due to the summer holidays in Europe in falling the month of august. This affected 

the production of the sections, frames, mullions, transforms and curtain wall glazing. Since the materials 

have to be packed and shipped, it requires a further 6 weeks to reach the destination. 

 

Project Resource Management Problem: The company does not have any manpower resources in the 

local market and since it is newly established company. The lack of resources affected the progress of 

works even though the overall manpower from the main contractor was less than planned for the major part 

of the project as reflected in the following manpower histogram. The problem started when the local 

subcontractors were quoting installation charges which were not in line with the budget considered for the 

installation. Hence, the process of locating an installation subcontractor within the budget was inexorably 

delayed. This further added to the initial delays and the delays went on increasing and no mitigation was 

possible until the problem of manpower required for execution was resolved. The staff required for 

monitoring and coordinating the works were newly recruited and were not aware of the requirements. 

Moreover, the lack of coordination between the local staff and the head office was further affecting the 

progress of works. No progress status was being provided to the local staff regarding the procurement, 

production and delivery. Hence monitoring of the progress of works related to the design, materials and 

shop drawings submission was affected and a clear picture was not available at regular intervals thereby 

reducing the confidence of the consultant regarding the performance of the aluminum subcontractor. 

Skilled Manpower from Europe who are aware of the installation process and the method of execution are 

expensive and not accounted for in the resource management plan. Manpower if recruited locally will be 

required to be given training for the new installation system which will require time, affect quality and will 

result in low initial productivity thereby resulting in further delay. 

 

Project Cost Management Problem: The works will not be possible to be achieved as per the budget due 

the delay factors which have contributed to the time, resource and cost planning for the project. Also, 

certain element of works was quoted not taking into consideration the specification requirements, the 

alternatives of which was not accepted by the client/consultants who wanted the specifications to be 

adhered to. The prices of materials and manpower have risen since the project was awarded and due to the 

delay in design, submission, approvals and production. The prices were also affected due to the boom in the 

construction industry at that time. There has been a delay in nomination of the aluminum works. The 

aluminum works subcontractor is a client group company. Since the client wanted to allocate the specific 

work package to his group company it took time as the quotation form the group company was much 

higher than the competitors. Also, since the subcontractor was proposing a different system, it was not in 

line with the project specifications. The delay of nomination was affecting the entire project as the 

nomination was a critical nomination. 

 

 

METHODOLOGY 
 

Delay to projects is a result of inaction on part of the key stakeholders in the project. The client as the main 

stakeholder does not nominate a critical subcontractor on the project gets delayed. The methodology for 

evaluating the delay to a project is by acquiring all the information related to the project and its success and 

failure. This key data is related to the planning of the project. The plan that is to be achieved will require 

resources and cash as part of the requirements. Another major element is the decisions by the client in 

nominating the key and critical subcontractors which will be required to perform for the successful 

completion of the project. The key data will be required to be justified for its merits and will have to be 

tested to verify its usefulness and importance. The method of the data acquisition is important and should 

be verifiable and substantiated. This data is then analyzed by various methods for accuracy and 

implementation. The methodology adopted in this research is to identify the key data required for 

managing the issues of delay. The reasons for delays to projects will be considered based on live project 
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conditions and the measures to provide the solution to the problems will be from the knowledge gained in 

the modules and steps taken to implement them to mitigate, eliminate or prevent those delays. 

 

The project is monitored through a program of works which is a set of activities linked together in a proper 

sequence to evaluate the time required to complete the works in line with the contract duration. This 

program is then loaded with resources in man days and curve is generated from the man days for all 

activities for monitoring the progress of works. This curve is called as the progress curve. The project is 

monitored for progress, by a progress curve generated at the beginning of the project to highlight the rate of 

progress for the entire duration of the project. The progress curve can also be generated by giving 

weightage to the engineering and construction process. This is normally done for a design and build 

projects. Large scale complex projects can also be done with this combination of weightage, but the criteria 

for the allocation of the weightage is decided at the start of the project. The cost curve or cash flow curve or 

the gross valuation can be used for monitoring of progress of works, but it is not as accurate as the man-

days progress curve. This is the cash flow curve or gross valuation curve based on cost and not on the basis 

of man-days weightage for the activities of works. In large projects, due to the changing circumstances and 

requirements it is likely that the decisions taken by the client are delayed. More so if the project is a design 

and build project. In other projects also, the client expects to take decisions according to his criteria and 

priorities. It is important to note that the successful completion of any project is related to the decisions by 

the client at the appropriate time in line with the program of works.  

 

The cash flow for any project is the lifeline as uninterrupted cash flow is required for the success of any 

project. The value of work in cost is also a critical indicator for the works to be carried out for the project. 

Any delay for any activities or the billing will immediately reflect on the cash flow of the project. This is 

suitable method for evaluating the progress of works in small to medium size projects. However, in large 

and complex projects this is not be a suitable method to monitor progress as it does not identify the critical 

path and reasons causing the delay. The client may want to change an important decision like he may opt to 

replace a nominated contractor later in the project as some other party may be willing to execute the works 

at a much lower cost. From the client’s perspective this may make good economic sense but from the 

projects point it could spell disaster. The client would not have considered that this decision could delay the 

entire project. Hence, the requirement of decisions by the client in line with the program as per the 

specified dates of nominations justifies the requirement. 

 

The data acquisition for the planning issues like the Key performance index is the updates of the baseline 

program. The key performance index is listed as milestones in the program and updated periodically. On a 

weekly or fortnightly basis, the progress of works at site is recorded and the progress is discussed and 

agreed with the project team. Then the progress percentages are verified and agreed with the consultant. 

The progress of works is recorded for both the engineering and construction activities and the baseline 

master program of works is updated. The Cash Flow curve is normally monitored on a monthly basis as the 

billing for the project is done every month. The progress of works recorded for the updating the program is 

utilized for the cash flow update as the bill is updated. The nominations are part of the baseline master 

program of works which is monitored periodically. The nominations have to be communicated to the 

contractor by the consultant through the client as the process of nominations is dealt by the client and 

consultant. Hence information related to the nomination is forwarded to the contractor upon successful 

selection of the subcontractor. 

 

The updated program of works which is resource loaded will indicate whether the progress of works is in 

line with the baseline master program of works. The progress curve for the project is monitored 

periodically and plotted against the baseline progress curve. Any delay compared to the baseline curve is 

probed further by analyzing the details of progress for activities on the critical path of the project. The cash 

flow update is compared to the baseline cash flow curve and the information is useful to evaluate whether 

the cash flow is line with the projections. The information for the cash flow update is from the program 

updated percentages which are applied to the respective activities in the bill of quantities. The dates for the 

nominations are planned as per the program and upon updating the program any due nominations are 

finalized and any nominations pending will reflect a delay. Nomination if critical and not finalized will 
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reflect a delay on the project and will need to be taken up on a priority. Also, delayed nominations would 

be dealt with contractually by making extension of time claims pursuant to the conditions of contract. 

 

 

RESULTS 

 

The analysis of all the factors mentioned in the case study and the methodology will be further analyzed 

and the results of those analysis will indicate as what was the measure taken to implement the measures 

like mitigation and acceleration. Example: regression analysis is implemented for case study, planning 

analysis and is successfully implemented on the project. The analysis takes into consideration the factors 

that have resulted in the failure of the project in terms of the resource management and cost management. 

Example: Recovery cost curve proposed to recover the delays based the cash flow analysis. The decisions 

by the clients are analyzed in each project and the analysis and results indicate that the client as the primary 

stakeholder holds a greater responsibility for the success or failure of the project. The analysis and results 

for the case study would be structured according to the methodology.  

 

The selection of the third-party consultant should commence along with the commencement of the design 

so that the third-party consultant is on board by the time the design is completed and ready for submission. 

It is recommended that the design done at the head office in Italy should be forwarded to the third-party 

consultant along with the project consultant so that precious time is saved. Design coordinators should be 

available in the country to substantiate and clarify the design aspects to the project and third-party 

consultant until the process of design approval is completed. The approval of the design by the project 

consultants will not materialize until they have the approval from the third-party consultant. Hence, the 

third-party consultant contact should specify the time frames within which they will review the design and 

comment and give the necessary approvals. Since the third-party consultant is appointed by the aluminum 

subcontractor, they should appoint a third-party consultant which meets their time requirements. The 

materials submission related to the extruded material should be done on a priority as the extruded material 

has to be exported to Italy for fabrication. Material samples like glass and metal works can be procured 

locally or airlifted in case of specific requirements to avoid delay. Preparation of drawings can be split 

between Italy and employing a local subcontractor for drawings. The delay that occurred in incorporating 

the comments by the project consultants which took time to be sent to Italy could have been resolved by the 

local subcontractor who would have been assigned that responsibility, thereby saving a considerable 

amount of time. The extrusion from the local manufacturers and then exporting to Italy was one of the 

factors which can be improved by extruding the material from an Italian supplier. It would have reduced 

the time required for exporting to Italy. 

 

The company can recruit subcontractors and offer a portion of works which can be done to reduce the 

overall delay, even though the installation charges may not be in line with the budget. However, these will 

still be cheaper compared to the option of skilled manpower for installation from Europe. Staff from the 

Italy office needs to have a presence including deployment of permanent staff till the completion of the 

project. Skilled locally recruited staff having work exposure to multinational companies can be good in 

coordination and execution. Skilled manpower from Europe can be hired to achieve two objectives; namely 

training and part section of works. The manpower from Europe would be experienced in this form of 

installation and would achieve good productivity thereby mitigating some of the delays to the works. The 

manpower recruited locally can be skilled and exposed to similar work packages to ensure good 

productivity and quality. Also, subcontractors specialized in these works can be deployed to ensure that the 

delay to the project is mitigated. The details of the progress of works and its delay even after the revised 

program was issued were due to the lack of required manpower which has to be obtained locally to meet 

the targets. The resource analysis reinforced the need for additional manpower to reduce the impact of 

initial delay. The monitoring of works by the line of balance helped in achieving the recovery plan. Also, 

the recruitment and training of local manpower helped in mitigating the delay. 

 

The recommendation in regards to the budget is to implement a policy to complete the works in a way 

which would minimize the negative effects which have arisen due to various factors already occurred. If 

effective action is not taken to mitigate the delays the conditions of contract clauses related to penalty and 
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liquidated damages would be more harmful than the reduced level of profit or even loss. Also, it should be 

remembered that every contract is accompanied by an escalation clause so it may be possible to reduce any 

losses by making effective utilization of this clause in the contract. The Cost analysis indicated that the cash 

flow was affected and measures such as acceleration had to be implemented to recover the delays. The 

client kept the interior design package works as part of provisional sums for which the client has to 

nominate a subcontractor to carry out the works. Since the project is to handed over to a reputed chain of 

hotel operator which was not finalized, the final design could be feezed only after incorporating the 

requirements of the hotel operator. The interior design consultant was also not selected at the time of award 

of works; hence the interior design concept was not there. Another reason the client could not nominate is 

the original scope and amount reserved as a provisional sum was found to be falling short to meet the final 

design as the scope had increased and also the costs had increased due to a boom in the property market. 

The cost of materials and manpower had increased significantly as the nomination was due later and the 

quotations were very high compared to the allocated provisional sum value. The nominations delay by the 

client affected the project and this was tackled by accretion and mitigation measures as highlighted in the 

planning, resource and cost analysis. 

 

 

CONCLUSION 
 

Recommendations for the delays of different project will be different. However, some recommendations 

are similar which are related to the client and contractor. The recommendation for the client is that he 

should finalize the projects design before commencement of the works and should not make changes to the 

project unless it is absolutely essential. The recommendations for the contractor are that the contractor 

should play a proactive and cooperative role in the projects to ensure its successful completion. 

Notwithstanding the contractual claims if any, the contractor should make all possible efforts to complete 

the project on time. The conclusions for the case studies are that the client is primarily responsible for the 

delays that take place in a project. This delay may be due late finalization for nominated subcontractors or 

non-finalization of designs. The contractor should be also be involved in the process of selection of 

subcontractors as the ultimate responsibility of completion lies with the contractor 
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ABSTRACT  

 

The purpose of the IoT is to enable the connection of objects in the environment to interact and collaborate "at 

any time, any place, with anything and everyone, and make the best use of any route or network and any 

service". IoT-based health care network of countries play a significant role in information and communication 

technologies and are involved in the development of medical information systems. The development of IoT-

based health care systems should ensure and enhance patient safety, quality of life, and other health care 

activities. Tracing, routing and monitoring patients and the activities of healthcare actors are challenging 

research topics. In this paper, we propose the general architecture of a health care system for monitoring at-risk 

patients in intelligent ICUs. Real-time system tools and alerts, medical assistants will explain changes in vital 

parameters or patient mobility, as well as significant changes in environmental parameters for preventive 

measures. 

 

Key words: Internet of things (IoT), Health care, Health Care Network, IoT-based health care. 

 

 

INTRODUCTION 

 

Currently there are many definitions of Internet of Things (IoT), which may vary depending on the 

context, the effects and the views of the person giving the definition. The definition of IoT can be “a 

dynamic global network infrastructure with self-configuring capabilities based on standard and 

interoperable communication protocols where physical and virtual things have identities, physical 

attributes, and virtual personalities” (Chiuchisan, 2014). The Internet of Things offers solutions based 

on the integration of Information Technology (IT), which refers to hardware and software used to store 

and process data, and Communications Technology, which includes electronic systems used for 

communication between individuals. Internet of Things (IoT) is “a new revolution of the Internet”, 

thanks to the ability to connect remote and mobile things or machines or assets through the use of 

wireless communications and low-cost sensors, computing and storage devices. So, the Internet is now 

advancing from a network of computers to a network of things (Gershenfeld, 2004). 

 

The goal of the IoT is to enable a variety of things/objects present in the environment to be connected 

in order to interact and cooperate “anytime, anyplace, with anything and anyone, ideally using any 

path or network and any service”. It is estimated that the number of Internet-connected devices 

exceeds the number of human beings on the planet in 2025. According to Cisco company there will be 

at least 25 billion Internet-connected devices by 2025 and doubly to 50 billion by 2030 (Quasim, 

2021). For every Internet-connected personal computer there will be 5 to 10 other types of devices 

Internet-connected such as smart phones, gaming consoles, Wi-Fi routers, iPods, smart TV sets, 

connected stereo systems and other media devices. In the IoT network the things or objects are 

identifiable and can communicate information about them. The research and development of 

technologies such as micro- and nano-electronics, communications, sensors, Radio¬frequency 

identification (RFID), smart phones, embedded systems, cloud computing and software challenges 

contribute to the creation of a world where the real, digital and virtual are converging to develop smart 
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environments that produces innovations in many different sectors. Potential applications of IoT are 

many and diverse, and the main domains are (Vermesan & Friess, 2013): 

 Industry: which involves financial/commercial transactions between companies, such as smart 

grid, water flow, liquid presence, tank level, photovoltaic installations, etc.; 

 Environment which includes activities regarding the protection, monitoring and development of 

natural resources, such as forest fire detection, air pollution, landslide and avalanche prevention, 

earthquake early detection, air quality, water quality, water leakages, river floods, etc.; 

 Society which includes initiatives regarding the development and inclusion of societies, cities and 

people, such as health care systems, smart parking, traffic congestion, smart lightning, waste 

management, intelligent transportation systems, etc. 

 

Developing the technology in Europe will be much nearer to implementing smart environments by 

2020. In the future computation, storage and communication services will be distributed. People, smart 

devices, machines, platforms, equipped with wireless sensors or RFID tags, will create a general pool 

of resources interconnected by a dynamic network of networks. In the following ten years, trillions of 

sensors will be delivered. These sensors will be used to measure almost everything, from energy use, 

health conditions, air pollution to acceleration and location etc. Application of IoT technologies in 

green related and health care applications is one of the most encouraging market segments Shaikh et 

al., 2015). As it is a technological basis of IoT, research and development is also needed in the area of 

reconfigurable hardware, such as Field-Programmable Gate Array (FPGA), where the configuration 

can be changed dynamically in order to introduce useful changes to the required description 

(Chiuchisan, 2013). 

 

 

HEALTH CARE AND INTERNET OF THINGS 

 

Advances in information, telecommunication, and network technologies play a significant role in 

health care systems and have contribution in development of medical information systems. However, 

health care represents one of the important social and economic challenges that every country faces, 

and health care administrators, clinicians, researchers, and other health practitioners are facing 

increasing pressure to adjust to growing expectations from both the public and the private sector. A 

major impact on the quality of people’s life is the rising cost of medical care and these costs are even 

higher in the case of chronic diseases. The number of elderly is increasing continuously, which puts 

pressure on social and health services (Tan & Cheng, 2005). 

 

The development of health care systems demands a concerted effort to harness the power of 

information and communications technologies in the service of health care in order to create more 

efficient, effective, and secure data sharing, large-scale health information processing, and more 

effective communications. A number of connected devices have been developed to improve health 

care delivery using sensors to collect information and cloud hosted analytics software that analyses 

data. Over the past 10-15 years, health care providers have increasingly become connected through the 

use of mobile computers, tablets, PCs, smartphones, Wi-Fi phones, and communications badges and 

help them to become far more proactive about Health Services Delivery (Chiuchisan, 2013). The 

illustration from Sierra Wireless, showed in Fig. 1, describes how a health care provider could 

theoretically use real time data collected from hospitals, wearable devices, home health monitoring 

devices, and elsewhere to provide better services. 
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Figure 1: Real time monitoring of patient health through IoT 

 

Many patients who require constant health monitoring prefer the comfort of home monitoring to 

hospital environment. In case of remote monitoring patients can use a variety of monitoring devices 

such as glucose meters, pulse oxymeters, weight scales etc. The main difficulty in home monitoring is 

making patients to provide accurate data to health care specialists. A number of companies are 

developing further connectivity solutions to improve not only communications between health care 

givers and patients, but real time monitoring of patient health as well (Zeadally & Sklavos, 2021). 

 

The problems of the Romanian Health System are similar to those of other European countries. In 

present, Romanian medical sector has not fully embraced the advantages and benefits of recent 

technologies that are used in health care sector. For instance, the medical staff has to deal with 

amounts of patient’s medical records. The health care services costs are expected to grow due to the 

aging of the population and the increasing demand on health systems. The new health care systems 

support the doctors and elderly people or patients with chronic diseases in managing the health care 

process in order to achieve an optimal health status or to avoid a worsening of the illness as long as 

possible. Recent evolution in health care domain has consistently shown that combined technologies 

have the possibility to resolve particular problems of the health domain (Vlădescu, 2009). 

 

 

HEALTH CARE SYSTEM FOR MONITORING OF PATIENTS 

 

Technological advances in the communication field and embedded systems allow the design and 

development of mobile communication systems with low power consumption and high computing. 

These characteristics are essential for the development of mobile health monitoring systems. At the 

same time, the aging of the population and the prevalence of chronic disease have increased the need 

for at-home health care, but employing medical personnel will lead to an increase of medical costs. A 

solution is remote monitoring or tele¬monitoring that helps the physicians to follow up the progress of 

the patient and decide if a medical assistant or a doctor must be present or if the patient will be 

transported to another medical facility. In this way patients retain the quality of medical services but at 

lower cost. In this paper is proposed the architecture of a health care system for monitoring of patients 

at risk in smart Intensive Care Units, using the concept of Internet of Things. The Intensive Care Unit 

(ICU) is hospital sector where patients require close observation and need constant attention or special 

drugs because they may have suffered serious injuries or they may have recently suffered major 

surgery. The monitoring in the Intensive Care Unit is made through ICU monitors and all patients are 

connected to a bedside monitor. This monitoring of patients includes diagnosis, monitoring of vital 

parameters, prevention and treatment of all the vital functions. The patients have different types of 
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sensors or sensing devices attached to their body which are connected to the ICU monitor by wires. 

The sensing devices send electronic signals through wires to the ICU monitor. This monitor displays 

specific signals and can generate alarms, which can signal to the medical staff if a body function needs 

attention. However, some patient’s movements can cause the removal of the sensing devices wires 

(Dastgerdi, 2020). 

 

The Intensive Care Unit monitor is used for monitoring and recording of, and to generate alarms for, 

multiple physiological parameters of patients in a hospital environment. The most commonly 

monitored functions are: breathing rate and oxygen saturation, heart rate and rhythm, blood pressure, 

body temperature (Drews, 2008). The monitor can store or print the patient reports and is capable of 

functioning with a wireless infrastructure. In order to monitor the movement of the patients at risk 

from ICU and create a smart environment we will use the sensors from Microsoft XBOX Kinect. This 

device has a set of sensors that is able to detect movements, identify faces and recognize speech, 

through sensors that can acquire image, audio and depth information. The Kinect does not require the 

patient to wear any kind of sensors or devices. We will use the NUI (Natural User Interface) Skeleton 

Tracking module that provides a specific class for the management of the properties of the detected 

skeleton. Kinect can detect at most six skeletons simultaneously, and the number of detected people is 

limited only by how many they will fit in the field-of-view of the camera. When a patient is detected, 

he/she is modelled with the class "Skeleton". Class Skeleton has several information fields related to 

joints, position, tracking, etc. For each joint there are information related to the tracking and the 

position, in space coordinates x, y and z, and each joint is marked as “tracked” or “inferred” (Vitale, 

2012). 

 

In order to monitor the environmental parameters from Intensive Care Unit inside hospitals we will 

use a board that has sensors integrated to gather the information about the indoor parameters and send 

it to a Gateway device. The sensors board has been designed to monitor temperature, humidity, 

atmospheric pressure and different types of gases. As well, movement and vibrations can be measured 

by the internal accelerometer. The device receives sensor data and forwards them to the Internet via 

Ethernet, Wi-Fi or GPRS protocols depending on the connectivity options available in that area. In 

case connectivity fails, data can be stored in an internal data base. The gateway sends the information 

to the Tunneling machine that will send the information to Servers located on the Internet, where users 

are connected. All health records and measurements were stored into a computer server and a data 

base that can be accessed by the doctors/nurses through a user-friendly interface. The web-based 

health monitoring application will analyze and process the data information from all the devices from 

ICU and informs in almost real time the doctors about the changing of vital parameter or the 

movement of the patients and also about the important changing in environmental parameters, in order 

to take preventive measures (Al Janabi, 2020). 

 

Another useful application of IoT concept is the remote monitoring of human’s vital signs, such as 

blood pressure, electrocardiographic signal, oxygen saturation, body temperature and heart rate. This 

can be done by means of embedded medical sensors and wireless technology Rotariu et al., 2010). 

 

 

CONCLUSION 
 

Internet of Things applications are pushing the development of platforms for implementing ambient 

assisted living systems that will offer services in the areas of assistance in daily activities, health 

monitoring, enhancing rapid access to medical and emergency systems. In present, the patients 

monitoring in hospital environment are made by medical personnel in which case the human error is 

inevitable. In this paper we propose the architecture of a health care system for monitoring of patients 

at risk in smart Intensive Care Units (ICU) through the Internet of Things paradigm, using the recent 

methods and devices such as XBOX Kinect and a set of sensors for monitoring of environmental 

parameters. The main objective of our system is to enhance medical condition for people who need 

permanent support or monitoring, to decrease barriers for monitoring important health parameters, to 

avoid unnecessary health care costs and efforts, and to provide the right medical support at the right 
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time. The authors have achieved system architecture acquiring the hardware parts and configuring the 

software for XBOX Kinect. The system is in the process of testing and validation. 
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ABSTRACT  

 

Project financing continues to enjoy strong growth. Many countries have sought a greater role for the private 

sector, seeking to balance budgetary constraints against a desire to develop infrastructure, including investment 

in areas traditionally seen as the domain of the public sector. Project finance is the long-term financing of 

construction projects based upon the projected cash flows of the project rather than the balance sheets of its 

sponsors. Project finance is the process of financing a specific economic unit that the sponsors create, in which 

creditors share much of the venture’s business risk and funding is obtained strictly for the project itself. Project 

finance creates value by reducing the costs of funding, maintaining the sponsors financial flexibility, increasing 

the leverage ratios, avoiding contamination risk, reducing corporate taxes, improving risk management, and 

reducing the costs associated with market imperfections. This paper provides details on project finance 

characteristics and players. 

 

Key words: Construction Project Management, Project Finance, Project Financing Documentation, Project 

Financial Management. 

 

 

INTRODUCTION 

 

Before examining how projects are structured and financed, it is worth asking why sponsors choose 

project finance to fund their projects. Project finance is invariably more expensive than raising 

corporate funding (Finnerty, 2007). Also, and importantly, it takes considerably more time to organise 

and involves a considerable dedication of management time and expertise in implementing, 

monitoring and administering the loan during the life of the project. There must, therefore, be 

compelling reasons for sponsors to choose this route for financing a particular project. The following 

are some of the more obvious reasons why project finance might be chosen: The sponsors may want to 

insulate themselves from both the project debt and the risk of any failure of the project, A desire on the 

part of sponsors not to have to consolidate the project’s debt on to their own balance sheets. This will, 

of course, depend on the particular accounting or legal requirements applicable to each sponsor. 

However, with the trend these days in many countries for a company’s balance sheet to reflect 

substance over form, this is likely to become less of a reason for sponsors to select project finance, 

There may be a genuine desire on the part of the sponsors to share some of the risk in a large project 

with others. It may be that in the case of some smaller companies their balance sheets are simply not 

strong enough to raise the necessary finance to invest in a project on their own and the only way in 

which they can raise the necessary finance is on a project financing basis, A sponsor may be 

constrained in its ability to borrow the necessary funds for the project, either through financial 

covenants in its corporate loan documentation or borrowing restrictions in its statutes. The purpose of 

this article is to address aspects of financing construction projects (Bueno, 2010). More attention is 

also paid to project financing documents. This paper contributes to the body of knowledge by 

reviewing existing policies, practices, and research efforts in the area of construction project financing. 

Meanwhile, the findings from this paper benefit the industry as well, because they are able to provide 

the practitioners with a holistic view of construction project financing, thereby enhancing their 

knowledge and skills in this regard. 
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PROJECT FINANCING IMPLEMENTATION AND MANAGEMENT 

 

The implementation of a project financing is a complicated, time-consuming and difficult operation. 

For most projects it is a case of years rather than months from inception of the project to reach 

financial close. It is not unheard of for some complex and, perhaps, politically sensitive, projects to 

have a gestation period in excess of five years. However, each project will have a unique timetable, 

driven largely by the particular dynamics and circumstances of the project. With so many parties 

involved having conflicting interests, the issue of effective project management assumes great 

significance in most project financings. It does not matter whether the overall responsibility is 

assumed by the sponsors and their advisers, or by the lenders and their advisers. What is crucial, 

however, is that one of the influential parties assumes overall control for managing the project from its 

inception to financial close. Without effective project management, a project can very easily go off the 

rails, with each of the parties singularly concentrating on issues and documents that are relevant to it. 

Because of the need to understand all aspects of the project with a view to assessing the overall risk 

profile, it is often the lenders and their advisers, who are in the best position to manage effectively and 

steer a project to financial close (Delmon, 2017). 

 

 

PROJECT FINANCING PARTIES 

 

One of the complicating and interesting, features of most projects is the considerable number of parties 

with differing interests that are brought together with the common aim of being involved to a greater 

or lesser extent with a successful project. It is one of the challenges of those involved with a project to 

ensure that all of these parties can work together efficiently and successfully and cooperate in 

achieving the project’s overall targets. It is inevitably the case that, although all of the parties will 

share the same overall aim in ensuring that the project is successful, their individual interests will vary 

considerably and, in many cases, will conflict. With many projects, there will be an international 

aspect which will involve different project parties located in different jurisdictions and there will often 

be tensions between laws and practices differing from one country to another. A common feature in 

many project structures is that different parties will have particular roles to play. This is especially so 

with many multi-sponsor projects where, for example, one sponsor may also be the turnkey contractor, 

whereas another sponsor may be the operator and yet another sponsor may be a supplier of key raw 

materials to the project or an offtake of product from the project. Frequently it is the case and 

sometimes a requirement of local laws, that one of the sponsors is a local company. Even in those 

countries where the involvement of a local company is not a requirement, this can have many 

advantages particularly where the foreign sponsors have limited experience of business practices or 

laws in the host country. Further, the involvement of a local company offers a degree of comfort, for 

the foreign sponsors and lenders alike, that the project as a whole will not be unfairly treated or 

discriminated against. No two projects will have the same cast of “players” but the following is a 

reasonably comprehensive list of the different parties likely to be involved in a project finance 

transaction (Steffen, 2018). 

 

 

PROJECT FINANCING INVESTORS 
 

These are investors in a project who invest alongside the sponsors. Unlike the sponsors, however, 

these investors are looking at the project purely in terms of a return on their investments for the benefit 

of their own shareholders. Apart from providing their equity, the investors generally will not 

participate in the project in the sense of providing services to the project or being involved in the 

construction or operating activities. Third-party investors typically will be looking to invest in a 

project on a much longer time frame than, say, a typical contractor sponsor, who will in most cases 

want to sell out once the construction has been completed. Many third-party investors are development 

or equity funds set up for the purposes of investing in a wide range of projects and they are starting to 
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become a valuable source of capital for projects. Typically, they will require some involvement at 

board level to monitor their investment (Danielis & Rotaris, 2021). 

 

Banks: The sheer scale of many projects dictates that they cannot be financed by a single lender and, 

therefore, syndicates of lenders are formed in a great many of the cases for the purpose of financing 

projects. In a project with an international dimension, the group of lenders may come from a wide 

variety of countries, perhaps following their customers who are involved in some way in the project. It 

will almost certainly be the case that there will be banks from the host country participating in the 

financing. This is as much for the benefit of the foreign lenders as from a desire to be involved on the 

part of the local lenders. As with the involvement of local sponsors, the foreign lenders will usually 

take some comfort from the involvement of local lenders. As is usually the case in large syndicated 

loans, the project loan will be arranged by a smaller group of arranging banks. Often the arranging 

banks are the original signatories to the loan agreement with the syndication of the loan taking place at 

a later date. In such cases the arranging banks implicitly take the risk that they will be able to sell 

down the loan at a later stage. However, participating in project financings is a very specialized area of 

international finance and the actual participants tend to be restricted to those banks that have the 

capability of assessing and measuring project risks. This is not to say that banks not having these skills 

do not participate in project financings, but for these banks the risks are greater as they must also rely 

on the judgement of the more experienced banks. The complexity of most project financings 

necessitates that the arrangers are large banks with experience in this market, often having dedicated 

departments of specialists. For the smaller banks with an appetite for this kind of lending, however, 

there is usually no shortage of opportunities to participate in loans arranged by the larger banks. 

 

Construction Company: In a construction project the contractor will, during the construction period 

at least, be one of the key project parties. Commonly, it will be employed directly by the project 

company to design, procure, construct and commission the project facility assuming full responsibility 

for the on-time completion of the project facilities usually referred to as the “turnkey” model. The 

contractor will usually be a company well known in its field and with a track record for constructing 

similar facilities, ideally in the same part of the world. In some large Construction projects, a 

consortium of contractors is used. In other cases, an international contractor will join forces with a 

local contractor. In each of these cases one of the issues that will be of concern to both the project 

company and the lenders is whether the contractors in the joint venture will assume joint and several 

liability or only several liability under the construction contract. This may be dictated by the legal 

structure of the joint venture itself. Lenders, for obvious reasons, will usually prefer joint and several 

liability. Although most projects are structured on the basis that there will be one turnkey contractor, 

some projects are structured on the basis that a number of companies are employed by the project 

company to carry out various aspects of the design, construction and procurement process which are 

carried out under the overall project management of either the project company or a project manager. 

This is not a structure favored by lenders as it can lead to gaps in responsibilities for design and 

construction. Lenders will also usually prefer that the project company divests itself of responsibility 

for project management and that this is assumed by a creditworthy entity against whom recourse may 

be had if necessary (Ragazzi, 2005). 

 

Experts: These are the expert consultancies and professional firms appointed by the lenders to advise 

them on certain technical aspects of the project. The sponsors will frequently also have their own 

consultants to advise them. The areas where lenders typically seek external specialist advice are on the 

engineering aspects of projects as well as insurances and environmental matters. Lenders will also 

frequently turn to advisers to assist them in assessing risk in connection with the project. Each of these 

consultancies' firms will be chosen for its expertise in the particular area and will be retained to 

provide an initial assessment prior to financial close and, thereafter, on a periodic basis. An important 

point to note is that these consultancies firms are appointed by and therefore answerable to the lenders 

and not the borrower or the sponsors. However, the cost of these consultants' firms will be a cost for 

the project company to assume and this can be a cause of friction. It is usual, therefore, for a fairly 

detailed work scope to be agreed in advance between the lenders, the expert and the sponsors. 
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Suppliers: These are the companies that are supplying essential goods or services in connection with a 

particular project. In a power project, for example, the fuel supplier for the project will be one of the 

key parties. In other projects, a particular supplier may be supplying equipment or services required 

during either the construction or the operating phase of the project. Both the contractor and the 

operator would also fall under this category. Many of the comments made with respect to the 

contractor and the operator will also apply to the suppliers. However, it is not always the case that the 

suppliers and for that matter the purchasers are as closely tied into a project structure as, say, the 

contractor and operator. The lenders may not therefore be in a position to dictate security terms to 

them to the same extent. Where there is no long-term supplier of essential goods or services to a 

project, both the lenders and the project company are necessarily taking the risk that those supplies 

will be available to the project in sufficient amounts and quality, and at reasonable prices. 

 

Purchasers: In many projects where the project’s output is not being sold to the general public, the 

project company will contract in advance with an identified purchaser to purchase the project’s output 

on a long-term basis. For example, in a gas project there may be a long-term gas offtake contract with 

a gas purchaser. Likewise in a power project the purchaser may be the national energy authority that 

has agreed to purchase the power from the plant. However, it is not always the case that there is an 

agreed off taker. In some projects such as oil projects there will be no pre-agreed long-term offtake 

contract; rather the products will be sold on the open market and to this extent the banks will take the 

market risk. In some projects essential supplies to the project such as fuel and the project’s output are 

purchased by the project company or, as the case may be, sold on “take-or-pay” terms. In other words, 

the purchaser is required to pay for what it has agreed to purchase whether or not it actually takes 

delivery. 

 

Insurers: Insurers play a crucial role in most projects. If there is a major catastrophe or casualty 

affecting the project then both the sponsors and the lenders will be looking to the insurers to cover 

them against loss. In a great many cases, if there was no insurance cover on a total loss of a facility 

then the sponsors and lenders would lose everything. Lenders in particular, therefore, pay close 

attention not only to the cover provided but also to who is providing that cover. Most lenders will want 

to see cover provided by large international insurance companies and will be reluctant to accept local 

insurance companies from emerging market countries. In some industries some of the very large 

companies have set up their own offshore captive insurance companies, either for their own account or 

on a syndicate basis with other large companies. This is, in effect, a form of self-insurance and lenders 

will want to scrutinize such arrangements carefully to ensure that they are not exposed to any hidden 

risks. In other cases, insurance cover for particular risks either may not be available or may be 

available only at prohibitive premiums or from insurers of insufficient substance or repute. In such 

cases the lenders will want to see that alternative arrangements are made to protect their interests in 

the event of a major catastrophe or casualty. 

 

 

PROJECT FINANCING DOCUMENTATION 

 

The essence of project financing is the apportionment of project and other risks amongst the various 

parties having an interest in that project. The way in which this risk allocation is implemented is, 

essentially, through the complex matrix of contractual relations between the various project parties as 

enshrined in the documentation entered into between them. There is no general body of law that 

dictates how projects must be structured or how the risks should be shared amongst the project parties. 

Rather, each project must fit within the legal and regulatory framework in the various jurisdictions in 

which it is being undertaken or implemented. Accordingly, the contracts between the various project 

parties assume a huge significance and it is these documents that are the instruments by which many 

of the project risks are shared amongst the project parties. As will be apparent, there is no such thing 

as a standard set of project documents. Each project will have its own set of documents specially 

crafted for that particular project. Set out below is a brief description of some of the key documents 

found in many projects financing structures (Morea & Gebennini, 2021). 
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Pre-Development Agreements: These are agreements entered into by two or more companies that 

have agreed to undertake a feasibility study in relation to a proposed project. As the arrangements 

between the parties will not usually be sufficiently well developed to warrant a formal shareholders’ 

agreement, this document can conveniently deal with such matters as initial decision-making and 

allocation of tasks in relation to investigating a particular project or proposal. Typically, the agreement 

would be for a limited duration and would be quite specific about the scope of the proposed 

arrangements and the terms upon which a party could withdraw from the arrangements. It would also 

deal with appointment of advisers and general cost sharing. One might also expect to see provisions 

relating to confidentiality and restrictions on competing. Similar agreements may also be entered into 

where parties join together to bid for a particular contract or concession and do not want to incur the 

cost or expense of a formal joint venture agreement or shareholders’ agreement unless they are 

successful in their bid. 

 

Joint Venture Agreement: In those projects where the project is being undertaken using a special 

purpose vehicle owned by two or more shareholders, those shareholders will usually regulate the 

relationship between them by entering into a shareholders’ agreement. On the other hand, where a 

joint venture structure is used, a joint venture agreement will usually be entered into. A shareholders’ 

agreement in relation to a project will not differ greatly from a shareholders’ agreement relating to the 

ownership of any other company. A joint venture agreement will contain many of the same provisions 

although will not need to deal with those matters concerning the setting up and management of a 

special purpose vehicle. It will, however, have to deal with management of the project and voting in 

connection with the project generally (Dewar, 2011). 

 

Project Loan Agreement: In most projects this will be a syndicated loan agreement entered into 

between the borrower, the project lenders and the facility agent. It will regulate the terms and 

conditions upon which the project loans may be drawn down and what items of project expenditure the 

loans may be used for. The agreement will contain the usual provisions relating to representations, 

covenants and events of default found in other syndicated loan agreements but expanded to cover the 

project, project documents and related matters. The provisions relating to the calculation and payment 

of interest will be similar for standard Euro-currency, loans except that in most projects interest will be 

capitalized during the construction period or until project revenues come on stream. Repayment terms 

will vary from project to project and will often be tied to the receipt of project cash flows and/or the 

dedication of a minimum percentage of the project’s cash flow towards debt service. The agreement 

will normally provide for all project cash flows to flow through one of a number of project accounts 

maintained by the agent, or a security trustee or account bank, and charged to the project lenders. 

There will be detailed mechanics relating to the calculation of project cover ratios and the preparation 

of banking cases and forecasting information with respect to the project. There will also be provision 

for the appointment of consultants, advisers and technical experts by the project lenders.  

 

Security Documents: The form of these will vary from jurisdiction to jurisdiction and will depend on 

the nature and type of assets that are the subject of the security. In common, law-based jurisdictions 

the taking of security in relation to project financing is usually through a fixed and floating charge 

covering all of the property and assets of the project company. In civil law based and other legal 

systems, however, the position is usually more complex, with different documents being required for 

different categories of assets. In those jurisdictions that recognize trusts, it is usually convenient to 

appoint a trustee, often one of the banks, to hold the security on trust for the lenders as this not only 

insulates the security from the insolvency of the institution holding the security but also facilitates the 

trading of rights and obligations by the banks without the risk of disturbing the security. Where a 

security trustee is appointed by the project lenders, this is usually under a separate security trust deed 

which sets out the terms of appointment, rights, duties and obligations of the security trustee, as well 

as provides for the usual indemnity and exculpatory provisions for the benefit of the trustee. Also, the 

security trust deed may deal with the order of application of payments amongst the various groups of 

lenders, although this is frequently dealt with in a separate intercreditor agreement. The applicable 

governing law for a security document will depend to a great extent on the location of the asset over 

which security is being taken (Dewar, 2011). 
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CONSTRUCTION PROJECT DOCUMENTS 

 

In many projects, particularly Build-Operate-Transfer (BOT) projects, the concession agreement will 

be the key project document as it is the document that will vest in the project company the right to 

explore, exploit, develop or operate, as appropriate, the concession or other relevant rights to the 

project. At the other end of the spectrum, all that may be needed for a project company to be vested 

with the necessary legal rights to exploit is a license. On the other hand, in a BOT project, it will 

invariably be the case that the project vehicle or its sponsors will be granted a concession by the host 

government or one of its agencies with respect to the project. The concession agreement, often 

comprising a BOT obligation, but sometimes a build-own-operate obligation, is popular particularly in 

countries where political or budgetary constraints prevent governments from developing essential and 

increasingly expensive infrastructure in the public sector (Gorshkov & Epifanov, 2016).  

 

Construction Contracts: In an construction project where the project lenders are taking all or any 

part of the construction risk, the construction contract will be one of the key project documents. There 

are a number of standard form construction contracts in use but it is unlikely any of them will be 

suitable for a project-financed contract without significant amendment. The closest to a suitable 

international standard contract is probably the “Orange Book” published by FIDIC. The most common 

arrangement is a turnkey contract, in which a single “general” contractor assumes all risk of on-time 

completion of a project which meets guaranteed performance standards. In a turnkey contract, the 

owner specifies overall performance and reliability standards for the plant, and the turnkey contractor 

assumes full responsibility for design, construction, supply, installation, testing and commissioning of 

the plant so as to enable it to meet those specified requirements. Subject to important limitations which 

the contract will contain, the turnkey contractor essentially provides an overall guarantee of the 

performance of all components and sub-contractors.  

 

As an alternative arrangement to a turnkey contract, sponsors may consider that they have the 

necessary experience to manage the design and construction of the project facility and may wish to 

undertake this themselves, or to leave certain responsibilities for it with the project company. Sponsors 

may perceive that they will be able to achieve an overall cost or time saving if they perform a role in 

relation to some or all of the design or construction of the facility. If construction management 

responsibilities are undertaken by the project company or sponsors, lenders will need to be satisfied 

with their technical capacity and resources. They may wish to have additional sponsor support to 

ensure adequate cover against the absence of a single contractor that has overall responsibility and the 

likely consequences of mismanagement during design and construction. Even less popular with 

lenders is a project management structure whereby a project management agreement is entered into 

with one project managing company which will then arrange for individual contractors to enter into 

contracts with the project company. In this case each of these individual contractors would carry out 

different parts of the project. One of the reasons lenders have a very strong preference for turnkey 

contracts is that they reduce the risk of claims arising between the different contractors and of 

unallocated responsibilities relating to the project. If a turnkey contract is not utilized, then the project 

lenders will need to spend considerably more time analyzing the construction contracts and the risks 

arising from the construction arrangements. 

 

Operating and Maintenance Agreements: Once the project is completed and commissioned it will 

then move into the operation stage. The operation of most projects will require an experienced and 

skillful operator and the performance of the operator in the performance of its tasks will be crucial to 

the overall success of the project. Both the project company and the lenders will be keen to ensure that 

the chosen operator is a company that has a proven track record of operating similar projects. 

Sometimes it is the case that the project company itself will operate the project although the lenders 

will want to be satisfied that it has both the experience and the necessary staffing, in place to 

undertake this role. More often, the operator is a third party that specializes in project and facilities 
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operation and management and who will enter into an operating and maintenance agreement on arm’s-

length terms with the project company. 

 

 

CONCLUSION 
 

This paper has provided a guideline to project financing by outlining key features of various 

documents that are often found in successful projects. Project financing is an area which requires some 

degree of experience. Professional accountants, lawyers, and bankers may provide useful assistance to 

a client or customers contemplating a project financing either as a developer or as a lender or investor 

in a project. For example, the professional can assist a client or customer in developing the forecasted 

statement of operating revenues and expenses which is required by lenders and investors as part of the 

evaluation package for a project finance loan or equity investment. In addition, the professional can 

assist a client or customer in selecting the business form in which the project will operate. Careful 

structuring is necessary in order to achieve the most efficient use of tax benefits which are often of 

major concern to the equity investor in the project. It is important to remember that a successful 

project financing is executed as a team effort involving a developer, one or more lenders, equity 

investors, and a variety of advisors ranging from investment bankers to attorneys, engineers, and 

accountants. 
 

 

REFERENCES 
 

Bueno, J. C. (2010). Project Finance: Challenges and Trends. In 10ª Conferência Internacional da LARES. 

LARES. São Paulo. 

Danielis, R., & Rotaris, L. (2021). Transport Project Financing. 

Delmon, J. (2017). Public-private partnership projects in infrastructure: an essential guide for policy makers. 

Cambridge university press.  

Dewar, J. (Ed.). (2011). International project finance: law and practice. Oxford University Press  

Finnerty, J. D. (2007). Project financing: asset-based financial engineering (Vol. 386). John Wiley & Sons. 

Gorshkov, R., & Epifanov, V. (2016). The mechanism of the project financing in the construction of 

underground structures. Procedia Engineering, 165, 1211-1215. 

Morea, D., & Gebennini, E. (2021). New Project Financing and Eco-Efficiency Models for Investment 

Sustainability. Sustainability, 13(2), 786 

Ragazzi, G. (2005). Tolls and project financing: a critical view. Research in Transportation Economics, 15, 41-

53.  

Steffen, B. (2018). The importance of project finance for renewable energy projects. Energy Economics, 69, 280-

294. 

 



74 

XII International Symposium Engineering Management and Competitiveness 2022 (EMC 2022) 

17-18th June, Zrenjanin, Serbia  

 

 

TIME MANAGEMENT SKILLS - A CRITICAL ADVANTAGE IN 

PROFESSIONAL AND PERSONAL DEVELOPMENT 
 

Zorana Antić 
Belgrade Business and Arts Academy of Applied Studies, Belgrade, Republic of Serbia 

Srđan Bogetić 
Belgrade Business and Arts Academy of Applied Studies, Belgrade, Republic of Serbia 

E-mail: sbogetic@yahoo.com 

 

 

ABSTRACT  

 

In the contemporary business environment, accomplishing good results and achieving business performance 

usually imply time management skills and practices, which generally means that tasks and business activities are 

performed efficiently and effectively. Time management is critical to achieving success and good performance in 

any activity - both business and private. Bearing in mind that research has shown that everyday work consumes a 

significant amount of time, as well as a lot of energy, it is necessary to find a way to achieve a balance between 

work and private life. Improving the quality of life is essentially the goal of both personal development and the 

application of time management skills. For that reason, it is necessary to constantly improve knowledge and 

skills, including the skills of effective time management. Mastering this skill enables achieving better results 

both on a business and individual level, but also improving personal performance related to behaviour, which 

results in a change of attitudes and mindsets, thus enabling individual development. 

 

Key words: Time management, Employees, Performance improvement, Personal development, Training. 

 

 

INTRODUCTION 
 

Success and development, both at the business and individual level, require permanent alternating practice 

in education and training, i.e. acquiring and constantly innovating wider knowledge relevant to the 

activities and goals of the organization (Pržulj, 2002) as well as improving employee performance by 

enhancing specific knowledge, abilities, skills or behaviours, with a present temporal dimension being 

taken into consideration (Goldstein et al., 2002). When individual learning results in a change in attitudes, 

values, mindsets, we talk about individual development, whereas organizational learning is most often 

defined as a change in cognitive structures and behaviours of members of  an organization, leading to an 

increased ability of the organization to adapt to the environment (Janićijević, 2006). 

 

Modern business operations require employees to be active participants and initiators in improving their 

knowledge and skills, personal and business performance, business activities, business processes, products 

or services. As the success of the organization depends mostly on the knowledge, skills, creativity and 

motivation of its employees, it is necessary to constantly improve their qualifications (possession of 

appropriate education, training and skills to perform a particular job) and competencies (ability to apply 

knowledge, skills and behaviour in practice to achieve the desired goals). Thus, employees must possess or 

develop competencies that enable them to perform work tasks, as well as contribute to their personal 

development (for example, through the development of communication and time management skills) 

(Chisholm, 2021). 

 

 

EFFECTIVE TIME MANAGEMENT 
 

The term "time management" first appeared in Mackay's 1959 book “The Management of Time” (Ötken et 

al., 2020). Mackay's time management model suggested the use of time logs as an effective way to track 
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managers' use of time. The goal was to ensure that the manager uses his or her time for those activities that 

are in line with business goals. Back in 1967, in his work "The Effective Executive in Action”, Drucker 

also emphasized the importance of time management as a key factor for the success of managers, where he 

also warned of the dangers of wasting time and the consequences of constant busyness. In the 1960-1970 

time period, improving the use of time was exclusively aimed at executives or managers, not employees 

(McNamara, 2010). 

 

Both in practice and literature, the time dimension of work has become increasingly important due to the 

expansion of global competition and increasing demands for the immediate availability of products and 

services. As a result, many researchers (Garhammer, 2002) point to a change in the pace of life which is 

reflected in the tendency for activities to be performed faster, for more activities  to be realized 

simultaneously or for inadequately planned time for the realization of many activities. On the other hand, 

studies show that the cause of a disturbed balance between business and private life problem lies in the 

constant pressure to do too much in too little time (Major, et al., 2002). 

 

The growing importance of time, as a resource, is reflected both in theory and in practice. Numerous 

authors emphasize the need to include time in theoretical models and research design, as well as the need to 

discover and improve the way people in organizations manage their time (Ancona et al, 2001). Continuous 

pressure to perform activities for a shorter time period can be minimized by good time management 

practices and the nurturing of work environment support. 

 

Time management, in business terms, is a process of identifying needs, setting goals, setting priorities and 

planning tasks that lead to the achievement of organizational goals (Sahito, 2017), i.e. it is a process that 

should take place in accordance with the requirements of different tasks and activities to ensure the success 

of the organization and maximize benefits, by spending time and energy rationally. At the personal level, 

time management aims to provide sufficient time for personal development and achieving personal 

development goals using successful planning and executing activities in a timely manner. 

 

Effective time management presupposes using time in an optimal way in order to increase productivity and 

success. It requires work schedule management to achieve organizational and personal goals through 

advanced planning, organization, and implementation. The skill of time management is a critical advantage 

for both individuals and organizations because it concerns the use of efficient methods and techniques that 

ensure the completion of tasks in the required time and the required quality. As it is human nature to 

schedule time according to interest and comfort, people both at work and outside of it tend to spend the 

most time on simple tasks. However, the only way to develop good skills and habits for achieving 

professional and personal success is - time management. 

 

Effective time management enables (Forsyth, 2010): higher productivity, efficiency and effectiveness; 

greater focus on self-directed tasks and facilitating working methods (for example through creativity); 

higher probability of achieving goals; higher probability of long-term development (professional and 

personal); greater satisfaction with the work or activities performed; balance between business and family 

obligations. 

 

Since time management directly affects results and efficiency, it has a direct impact on career advancement, 

i.e. personal development, because good time management practice not only affects the organization 

through the work of the individual and the results he or she generates but also affects the individual - 

improves work satisfaction, state of mind and general well-being. 

 

 

TIME MANAGEMENT SKILLS 

 

The annual survey of the LinkedIn business network for 2019 showed that time management is one of the 

five best and most desirable "soft skills" in 2019 and among the five most desirable skills on the labour 

market for the same year (Charlton, 2019). Research conducted among students in the United States has 

revealed that they single out management skills, interpersonal skills, teamwork and time management as 
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