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11th International Conference on Engineering, Project, and Production Management EPPM2021

Foreword

On behalf of the Scientific Committee and the Organising Committee, we are pleased to welcome you to the
11 International Conference on Engineering, Project and Production Management hosted by the Faculty of Engineering
Management, Bialystok University of Technology. The interdisciplinary nature of the conference provides an excellent
opportunity to present knowledge at the interface of social sciences and industrial engineering. The thematic scope of
the conference is mainly devoted to logistics and supply chains, technology and production management, foresight and
innovation management, entrepreneurship, industrial engineering and construction industry. The conference has
a multidisciplinary character, as engineering, project and production engineering can be approached from many
perspectives. “The Book of Abstracts” comprises 104 abstracts - presented in an alphabetical order - that have been
carefully selected on the basis of a peer review process. The articles present both the theoretical and practical aspects
of the main concepts related to the thematic scope of the conference. The authors of this year's conference have carried
out theoretical discussions, empirical studies, data analyses, case studies, and demonstrated industrial practices, with

particular emphasis on the construction industry.

On behalf of the conference hosts, we would like to express our gratitude to the Conference Chairs, members of the
Scientific Committee, members of the Organising Committee, the Keynote Speakers and all the Authors for their effort
and willingness to take part in the 11™ International Conference on Engineering, Project and Production Management.
We hope that this particular conference will foster exchange of new ideas and promote new contacts between
researchers interested in engineering, project and production management. We hope that these two days of the

conference will be full of scientific debate and networking.
Editors of the Book of Abstracts - EPPM 2021

Anna Kononiuk, Andrzej Magruk, Dorota Leoriczuk
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11th International Conference on Engineering, Project, and Production Management EPPM2021

Intervention of Biomimicry for Sustainable Construction:
The Use of Bio-Concrete

Peter Adekunle #*, Cliton Aigbavboa 2, Opeyemi Akinradewo @

aCentre for Excellence & Sustainable Human Settlement and Construction Research Centre, Faculty of Engineering and the Built Environment,
University of Johannesburg, South Africa, *Adekunlepeter90@gmail.com.

Abstract

Biomimicry construction is defined as the science and art of solving human’s construction difficulties through emulating best
biological propositions of nature. The benefits of biomimicry includes environmental and aesthetic factors. The use of materials
such as bio-concrete increases environmental impacts exponentially. One of the major benefits of bio-concrete is that it is self-
healing and it increases the effectiveness of any project design. Sustainable construction implies the use of materials that can
be renewed and recycled, as well as the reduction of waste and energy consumption during construction of new buildings. To
examine this intervention, this study employs a systematic literature review and site observation of how the use of bio-concrete
can be adopted for the construction of buildings in the construction industry. Findings from this study revealed that biomimicry
has helped to aid the development of sustainable construction. The use of bio-concrete which is a by-product of biomimicry will
enable buildings to last for decades and also reduce maintenance cost. The usage of bio-concrete will also reduce concrete
negative impact on the environment. The study concluded that the cost of producing bio-concrete is lesser than that of traditional
abiotic reinforced concrete. By using bio-concrete for construction, assurance of a healthy environment is achievable.
Keywords: biomimicry, bio-concrete, bacteria, self-healing, sustainability, environment.
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Energy Analysis and Refrigerant Replacement in Pre-Cooling
Concrete System in Massive Concrete Structures

Malik 1. Alamayreh #, Ali Alahmer 2, Subhi M. Bazlamit ¢, Mai Bani Younes 2

3pepartment of Alternative Energy Technology, Al-Zaytoonah University, P. 0. Box 130, 11733 Amman, Jordan, malik.amaireh@zuj.edu.jo
bpepartment of Mechanical Engineering, Faculty of Engineering, Tafila Technical University, P. 0. Box 179, 66110 Tafila, Jordan
CCivil and Infrastructure Engineering Department, Al-Zaytoonah University of Jordan, P.0. Box 130, 11733 Amman Jordan
*corresponding author

Abstract

Several methods are developed to cool the mass concrete structures in order to improve the integrity of structures and to reduce
the impact of the cement hydration which is the responsible for thermal cracking of concrete. This work focusses on the design
of the cooling systems, initial investment, the impact of the alternative refrigerants on the performance of the cooling system and
the design of aggregate bed cooler. In massive concrete structures like dams, cooling can be accomplished by cooling aggregates
using cooled air from an air conditioning duct system or by using chilled water. The energy efficiency of aggregate bed cooler
employed to evaluate the energy performance as a function of the particles size, time and temperature. The experimental analysis
shows the relation between the coefficient of performance COP as a function of the evaporator temperature, cooling capacity and
refrigerant mass flow rate. The experimental results used in verification of a numerical model developed using EES software. The
performance of the vapor compression of the cooling systems was compared using alternative refrigerants namely R22, R32, and
R410a at different operating conditions. This study revealed that the coefficient of performance of R22 refrigerant is more than
R32 and R410A, while the cooling capacity for R32 is the most superior.

Keywords: design cooling massive concrete system, energy efficiency of aggregate cooling system, refrigerant replacement, initial
investment.
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Which Has Greater Impact on Project Performance in Emerging
Construction Firms? Focus on Customers or Processes?

Nimra Afzal 2, Aamer Hanif ©

ab gchool of Management, Air University, Islamabad, Pakistan, °nimraafzal235@gmail.com, bahanif@mail.au.edu.pk

Abstract

This research study explores the relationship between customer focus and performance of construction projects undertaken by
small companies. Additionally, process management in these companies has been studied as a mediator in explaining the
relationship between customer focus and project performance. A moderated mediation model has thereby been proposed to
investigate the role of strategic planning along with its effects on project outcome. Data was gathered from 326 staff members
working at different levels of management in some of Pakistan's emerging construction companies owned by young
entrepreneurs. The study's findings revealed a positive relationship between customer focus and project performance mediated
by process management. Moderation analysis indicates a significant relationship between process management and project
performance when moderated by strategic planning. Constraints to the study have been identified and suggestions for future
research have been suggested.

Keywords: emerging construction firms, customer focus, process management, strategic planning, project performance.
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Abstract

Project completion behind schedule has been a phenomenon contending with the construction sector, opposing time, cost, and
quality. This investigation is necessitated owing to lingering nature of the menace of project delay despite several extant
investigations. This study collates experts’ opinion from the Thai construction sector on salient construction delay variables and
their influence on each other for DEMATEL-SD analysis. The collated data are analyzed and found consistent with a Cronbach'’s
alpha of 0.939. Thereafter, DEMATEL technique is adopted to establish the influence weight of factors for system dynamics (SD)
analysis. It is discovered that minimizing design error at the preconstruction stage significantly reduces the magnitude of delay.
Increasing values of design error and change order increase the rework profile. Furthermore, minimizing the threat of design error,
design change, change order, rework, productivity problem and improvement in project management help deliver the project within
the scheduled time of 232 weeks. This study which adopts a hybrid mathematical system to holistically examine the menace
construction delay by comprehensively exploring the dynamics of the influencing variables and investigating their impact of the
project scheme helps project parties to arrive at effective decision to subjugate the menace of delay thus minimizing the problem
of cost overrun and improve quality.

Keywords: construction delay, DEMATEL analysis, system dynamics, preconstruction, project management.
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Abstract

Sustainable building projects are riskier than conventional construction projects. This research aims to identify and analyse risks
associated with sustainable building projects to assist project participants in managing these risks effectively. Risks related to
sustainable construction projects were identified through a review of the literature. Questionnaire surveys were conducted using
the analytic hierarchy process (AHP) and the Relative Importance Index (RIl) methodologies. Risks were assessed according to
their severity and likelihood of occurrence. After that, the identified risks were prioritized based on their severity. The proposed
framework is robust to prioritize risks affecting sustainability in building construction projects, which helps increase sustainability
due to the high uncertainty surrounding sustainability-related risks.
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Abstract

This study aims to reveal the essence and importance of digital marketing in tourism. The article includes, among other things,
statistical analyses and statistical evaluation of indicators. The peculiarity of promoting global marketing policy of a travel
company, based on optimal efforts, provides a coordinated set of practical actions based on specific programmes. The data show
that about 4 billion people in the world are active users of the Internet and use it in various forms (such as search engine, e-mail,
social networks, booking portal, payment portal, etc.). In the process of developing digital information today, the importance of
digital marketing for the tourism business has increased, and the travel industry has taken advantage of this opportunity. The
author of the article found that consumer behaviour changed dramatically in the tourism industry, and this is mainly due to the
development of the Internet, so it was appropriate to focus on the development of information marketing. Therefore, marketing
activities in tourism enterprises are an important part of its operation, given the specifics of tourism firms.

Keywords: digital marketing, marketing policy, digital information, tourism enterprises.
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Abstract

Different industries are modernising their systems and introducing innovations to their management practices. However, the
construction industry is recognised for its lack of technological systems on which the success of this sector is deemed to be
heavily dependent. Previous studies have focused on enhancing the off-site construction supply chain. However, studies on the
importance and utilisation of technology in this sub-sector are scarce, predominantly where the efficiency of off-site supply chain
management is stalled as a consequence of the slow implementation of technology. Thus, this article employs an exploratory
approach by providing insight into the applicability of blockchain technology in New Zealand's off-site construction and
demonstrates the benefits associated with the adoption of this technology. Literature review was used to identify stakeholders’
interrelationships in different stages of prefabrication projects. Then, a pilot interview from industry experts followed
by a questionnaire survey was used to determine the involvement of stakeholders in different phases and the benefits that
blockchain technology can bring to this industry. The results indicate that using blockchain as a secure information management
system could improve the integration of prefabrication supply systems by producing a collaborative atmosphere amongst the
organisations involved.

Keywords: prefabrication, supply chain, blockchain, information integration, New Zealand.
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Abstract

This research aims to propose an effective model for defect Printed Circuit Boards (PCB) detection on the output stage from the
Surface-mount technology (SMT) line. The emphasis is placed on increasing the classification accuracy, reducing the algorithm
training time, and further improvement of the final product quality.

This approach combines Principle Component Analysis (PCA) feature extraction technology and Support Vector Machine (SVM)
classification algorithm with previously applied Automated Optical Inspection (AOI). Different types of SVM algorithms (linear,
kernels, and weighted) were tuned to get the best accuracy of the resulting algorithm for separating high-quality products from
defective ones.

A novel automated defect detection approach for the PCB manufacturing process is proposed. The data from the real
manufacturing process of PCB were used for this experimental study. The resulting PCA-LWSVM model has achieved 100%
accuracy in the PCB defect detection task.

In this article, a potentially unique model has been proposed for accurate defect detection in the PCB industry. A combination of
methods PCA, LWSVM together with AQI technology is an original and effective solution.

The proposed model can be used in various manufacturing companies as a post-processing step on SMT line with AOI, either for
accurate defect detection or for preventing false calls.

Keywords: quality management, defect detection, AOI, PCA, PCB, SVYM
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Abstract

The article considers the purpose of the brand development from a management perspective. Problems of brand formation and
expansion in Ukrainian companies are analysed. It is proved that branded goods are more competitive in today's world market.
Prerequisites for the formation and development of Ukrainian brands and their promotion on the world market are outlined. There
are also demonstrated the negative trends that hinder the formation of brands in Ukraine. It is proved that the brand is a necessary
condition for achieving sustainable and long-term business success in the global market.

Keywords: brand, brand management, foreign market, management, world market.
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Abstract

The article presents the peculiarities of the digital economy and its connection with the so-called economy on-demand. There
was studied cardinal transformation of participants’ production relations, the result of which is the integration of products and
services into a single digital system. The authors of the article analysed the main segments of the digital economy. It was proved
that the development of technology and automation has a profound effect on the labour force of any country. There were also
studied the adaptation strategies used by governments around the world to mitigate future societal shocks, namely: stimulating
the creation of new types of jobs; legislative slowdown in the spread of technology; unconditional basic income (UBI). The article
also presents the level of digitalisation of the Ukrainian economy. The share of some digital services in Ukraine and the European
Union was demonstrated.
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Abstract

The article investigates the impact of the coronavirus pandemic on investment decisions in international economic activity and
the concepts of capital flight and net capital inflows. There were systematised the sources of investments, from which companies
could obtain resources to improve their work. Among the main sources of investment foreign aid in the form of grants, loans, etc.
was considered as a rather controversial category, as there were cases when state foreign aid had a positive impact on the
economy of the recipient country and along with them there were many examples of failure to use such aid. Currently, there is an
intensification of the global investment movement, as the number of countries that have increased financial resources and, as
a result, have a surplus, is increasing every year. A well-established investment movement has significant positive effects not
only for the enterprise that receives them, but also for a state as a whole. Coronavirus has negatively affected global investment
flows, leading to a decline in key economic indicators in all countries. During the crisis caused by the pandemic, the rules of the
game in the investment field have changed significantly - there have been other priority areas of investment and the criteria by
which investors choose objects for financing.
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Abstract

Ecological entrepreneurship is one of the driving factors of sustainable development and responsible consumption. To date, there
is no clear legislation in Ukraine that would regulate environmental entrepreneurship, but there are a number of laws that regulate
the activities of enterprises in relation to the environment. Ukraine has recently enacted the Law on Waste Management, which
specifically identifies large industrial enterprises with more than 50 tons of waste per year documents. Permits and issued
licenses are available in the public domain on the website of the Ministry of environmental protection and natural resources
of Ukraine. The ministry's website also publishes news about the refusal to issue a license to a specific company. An important
step of enterprises to the ecological model of doing business is ecological labelling.

Keywords: ecological entrepreneurship, factors, environment, ecological model.
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Abstract

Event tourism is a quite young and one of the most promising types of tourism today. The main purpose of event tourism is
to attend thematic events, celebrations and events. Every year on all continents there are various sports competitions,
conferences, concerts, festivals, parades, fairs and thematic celebrations, which tourists seek to get, regardless of distance and
money. Tourists who come to attend themed events bring significant profits to the host countries or cities and spend money.
Therefore, all mass and interesting events for people are becoming relevant and very promising business today. Events are
important motivators of tourism and occupy a prominent place in the development and marketing plans of most areas. The role
and consequences of the planned event in tourism have been well documented and are important for the competitiveness of these
areas. However, only a few decades ago, "event tourism" became established in the tourism industry. Therefore, the further
development of this type of tourism can be described only as impressive.

Keywords: event tourism, tourism, events, tourist events.
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Abstract

In modern market conditions, manufacturers are faced with an acute task of finding ways to ensure a high level
of competitiveness, which requires the introduction of measures designed to improve the efficiency of using all the components
of the enterprise's economic system. In order to improve the use of resources, it is necessary to identify and evaluate the factors
that affect the indicators of their use: fund intensity, fund return, labour productivity, to name but a few. The purpose of the work
is to study the features of the efficiency of using enterprise resources, increasing their reserves. Research objectives revolved
around the following issues: the definition of the concept and composition of enterprise resources; the identification of reserves
and directions of efficient use of resources; the search for the main reserves, the assessment and analysis of indicators of the
use of resource efficiency of PJSC "Elektromotor”; the determination of measures for the effective use of resources of PJSC
"Elektromotor". The object of research in this work is the resources of PJSC "Elektromotor” and the directions of their effective
use. The subject of the research is a system of theoretical, methodological and practical aspects related to resources and the
efficiency of their use.

Keywords: efficiency, usage, resources, reserves, enterprise.
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Abstract

This research study aims at examining the long-term trend of EV sales in Thailand, utilising the system dynamics (SD) modelling
approach. This approach is commonly used to model complex systems with causal relationships among key factors within the
system. The developed SD model consists of five key factors affecting electric vehicle (EV) sales, namely, the environment,
economy, charging infrastructure, government support, and battery maintenance. The simulation results show the increase in EV
sales by ten times in the next 20 years with implementation plans related to the five key factors. The government support factor
is the most important in enhancing EV sales in the short term. Several government support plans should be initiated to attract
more EV consumers, such as subsidies and tax reductions. The environment and charging infrastructure factors are crucial to
increasing EV sales in the long term. The enforcement of the CO2 tax and the provision of charging stations all around the country
should be established to achieve a sustainable EV market in the long term. This research study contributes to the Thai government
and automotive industry to better understand the complex relationships among key factors affecting EV sales. The related sectors
may use the study results to plan for EV campaigns to promote the use of EVs and achieve a sustainable EV market.

Keywords: electric vehicle, system dynamics modelling, trend, Thailand
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Abstract

The paper investigates the main approaches to determining the structure of the economic potential of the enterprise.
The economic potential of the enterprise should be understood as a combination of available resources and the ability
to transform them to achieve economic benefits. The article also discusses the structure of economic potential of the enterprise.
Structuring the economic potential of an enterprise is the foremost condition for the distinguishing of its leading characteristics
to apply, develop, reproduce and extend capacity, the formation of its state in accordance with the objectives. The study results
provide an opportunity to comprehensively assess the enterprise state, its resources, the efficiency of the use of existing
economic potential, taking into account the selected components, as well as finding opportunities for its growth, to justify the
managerial decisions that are made. The enterprise should be considered as a complex system that is influenced by factors that

are

constantly changing and evolving. The effectiveness of management decisions depends on the analysis conducted.

Keywords: structure, economic potential, resources, approaches, methods.
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Abstract

Implementation of robotic solutions has affected practically every area of human activity, improving efficiency, bringing higher
quality and repeatability, as well as economic benefits by lower production costs. According to World Robotics 2020 - Service
Robots report, the market value of logistics robots sold or leased rose from 0.9 to 1.9 hillion U.S. dollars in 2019, and it is predicted
to reach 7.5 in 2023. Robotic solutions in logistics systems in manufacturing and non-manufacturing environments are mainly
automated guided vehicles (AGVs), Autonomous Mobile Robots (AMR), cargo handling, personal transportation. Collaborative
robots are designed for direct interaction with a human. In logistics, their main applications are pick and place activities,
palletizing and assembling tasks, support for AGV/AMR. The paper presents the possibilities of using collaborative robots in
packaging and palletizing operations. Collaborative robotic systems have great potential to improve the productivity of palletizing
operations. The article describes the process, algorithm, and program for a demonstration system developed with the use of the
UR3 robot. A set of experiments is designed and performed to investigate the assumed scenarios and use cases of packing rules
and the performance of the proposed models. The aim is to examine and review the potential of collaborative robots in the process
of packaging finished parts.

Keywords: collaborative robot, robot, cobot, programming, packing, palletizing, Universal Robots (UR).

References

[11  International Federation of Robotics. Available online: https://ifr.org/ (accessed on 27.04.2021).

[2  Maurtua I; Ibarguren A.; Kildal J.; Susperregi L.; Sierra B. Human-Robot Collaboration in Industrial Applications: Safety,
Interaction and Trust. International Journal of Advanced Robotic Systems 2017, Vol. 14, pp. 1-10.

[3] Atzeni G., Vignali G., Tebaldi L., Bottani E. A Bibliometric Analysis on Collaborative Robots in Logistics 4.0 Environments.
Procedia Computer Science 2021, Vol. 180, pp. 686-695.

[4] LamonE., Leonori M., Kim W., Ajoudani A. Towards an Intelligent Collaborative Robotic System for Mixed Case Palletizing.
In Proceedings of the 2020 IEEE International Conference on Robotics and Automation (ICRA); IEEE: Paris, France, May
2020; pp. 9128-9134.

[5]  Universal Robots. Available online: https://www.universal-robots.com/ (accessed on 27.04.2021)

29



11th International Conference on Engineering, Project, and Production Management EPPM2021

ARIMA Models in Electrical Load Forecasting
and Their Robustness to Noise

Ewa Chodakowska 2, Joanicjusz Nazarko °, tukasz Nazarko ©

3 b, SBialystok University of Technology, Wiejska 45 a, 15-351 Biafystok, Poland,
3e.chodakowska@pb.edu.pl, bj.nazarko@pb.edu.pl, °l.nazarko@pb.edu.pl

Abstract

The paper addresses the problem of insufficient knowledge on the impact of noise on the auto-regressive integrated moving
average (ARIMA) model identification. The work offers a simulation-based solution to the analysis of the tolerance to noise of
ARIMA models in electrical load forecasting. In the study, an idealized ARIMA model obtained from real load data of the Polish
power system was disturbed by noise of different levels. The model was then re-identified, its parameters were estimated, and
new forecasts were calculated. The experiment allowed us to evaluate the robustness of ARIMA models to noise in their ability
to predict electrical load time series. It could be concluded that the reaction of the ARIMA model to random disturbances of the
modeled time series was relatively weak. The limiting noise level at which the forecasting ability of the model collapsed was
determined. The results highlight the key role of the data preprocessing stage in data mining and learning. They contribute to
more accurate decision making in an uncertain environment, help to shape energy policy, and have implications for the
sustainability and reliability of power systems.

Keywords: ARIMA,; electricity load; forecasting; model identification; tolerance to noise; robustness; simulation
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Abstract

The article analyses production of organic products dynamics aimed at exports in Ukraine. The top 10 countries of importers
of Ukrainian organic products were identified. The main criteria and conditions for choosing a strategy for promoting domestic
organic products on the foreign market are described. In general, the choice of how to enter foreign markets can be made
according to the following criteria: the form of capital movements; the level of costs associated with entering a foreign market;
the investing attractiveness degree; the market control; the level of risk, and the possibility of exiting the market. According
to another classification, there are internal and external factors. Internal factors include: product characteristics, corporate policy,
competitive positions, resource opportunities. External factors comprise: national government policy, financial and price
parameters of the market, geo-cultural environment, market opportunities, the level of economic development and economic
situation, political environment. A SWOT analysis of the export potential of the Ukrainian producers of organic products was
conducted. Based on the identified external environment opportunities and the strengths of domestic producers of organic
products, the four highest priority strategies for promoting these products on the foreign market and the development of export
potential were identified.

Keywords: organic products, promotion, strategy, foreign market.
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Abstract

The National Department of Public Works and Infrastructure (NDPWI) has the mandate from parliament to provide
accommodation and other infrastructure to some public service departments. Each department communicate with NDPWI about
their infrastructure requirements. However, between project briefing and actual delivery of the infrastructure takes considerable
length of time. Therefore, it became imperative to evaluate the causes of delay and proffer solutions to enhance customers’
satisfaction. The multiple sites case study method of qualitative research was adopted. The participants were officers in the rank
of deputy directors and above, from three regional office of NDPWI in Bloemfontein, Cape Town and Kimberley, and the
professional service department at the headquarter, in Pretoria. The Delphi technique was used as instrument for data collection
and complemented with a focus group session. The findings revealed that NDPWI, as service provider, contributed the highest
number factors responsible for the delays in project execution. Some of these factors include poor planning by project execution
team (PET), ineffective monitoring of projects and over centralization of decision-making process. The theoretical contribution
of this research is that efforts aimed at ameliorating the negative effects of delays in the execution of infrastructure development
projects should embrace the concept of decentralisation of project governance, which could encourage semi-autonomy and
innovation. NDPWI need to undertake skills audit, implement strategic employments in areas of deficiencies, be committed to
continuous professional development and practice the concept of decentralisation of project governance. Therefore, this research
recommended that the project manager should be adequately resourced and empowered, to effectively coordinate the PET
members, in the delivery of projects on schedule.

Keywords: causes of delay, customers’ satisfaction, Delphi technique, participants, project execution team.
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Abstract

This study aims to diagnose three worldviews, namely traditionalism, modernism and postmodernism (all of them relate to the
stages of Western culture described by Bauman) and value systems (referring to the Rokeach theory). The constructs were
measured according to the Borowiak Questionnaire “How do you view yourself and the world around you?” and the Rokeach Value
Survey (RVS). The research was conducted on a sample of 368 Polish students. The authors sought answers to the question
of which values - collectivist or individualistic - are associated with the indicated worldviews. It appeared that
a worldview and values (giving a desired direction in life) are linked in the following manner: a traditionalist worldview
is correlated with collectivist values, modernist and postmodernist worldviews - with individualist values (although these values
do not overlap).

Keywords: traditional, modern, post-modern worldview, values, the Rokeach Value Survey (RVS).
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Abstract

Numerous research indicate an urgent need for broadening theoretical explanations of consumer’ intentions to adopt pro-
environmental behaviours and consumption. Understanding sustainable consumption is crucial not only for companies
transitioning towards Circular Business Model, but also for customers, who take into account social issues and are concerned
about the environment. At the same time, emerging body of evidence suggests the value-action gap (what consumers think -
how they behave) in the purchasing behaviour. Hence, there is a need for a multidimensional analysis of the factors affecting the
green buying decisions of consumers. In this contribution we investigate the Millennial generation as this group is the most willing
to pay extra for sustainable offerings and have potential to influence others towards sustainability and environmental protection.
The aim of the research was to understand the perception of the concept of sustainable consumption by young consumers and
to identify factors contributing to their pro-ecological behaviour. Understanding purchase motives will be presented using the
example of Polish young consumers. A qualitative methodology was used, and online focus group interview was employed for
the data collection. The data presented in this contribution allow to further unpack the understanding of the sustainable
consumption from young consumers’ perspective.

Keywords: pro-environmental behaviour, sustainable consumption, young consumers.
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Abstract

The purpose of the paper is to present the process dynamics of a large European project on the basis of its information activity
in social media. Social media are a powerful means of reaching a wide audience, while activity in this sphere reflects the degree
of organisation of project partners and their involvement in achieving the project's objectives. The paper makes use of the
experience gained while promoting the results of the GoSmart BSR project via social media. The GoSmart BSR project is concerned
with enhancing the low capacity for innovation in less developed Baltic Sea Regions (BSR) through mutual learning, translating
smart specialisation strategies (S3) into practical joint activities of small and medium enterprises (SMEs), and applying best
practices used in better developed regions. The project is fully integrated with 3S and aims at promoting efficient co-operation
between the industrial sector, the R&D sector and the authorities, following a transnational approach. The obtained findings reveal
a noticeable upward trend, as well as an interest on the part of various international projects, in making the accomplished results
public via social media channels.

Keywords: GoSmart BSR, Interreg, project management.
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Abstract

The paper attempts to create a universal model of competences for international innovation brokers combining knowledge, skills
and attitudes in the context of tasks aimed at internationalisation and development of innovation in SMEs. The article reviews the
relevant literature, uses a bibliometric study identifying the brokers’ attributes, innovation and competences using the VOSviewer
tool, and presents qualitative research — a case study of the GoSmart BSR project. The paper resulted in a synthetic model
of competences for international innovation brokers, taking a holistic approach to defining competences. The presented model
is a synthesis of previous experiences with formulating competences for international innovation brokers. The elements of the
model of competences and their components are equally significant for accelerating the internationalisation of SMEs and
implementing innovations. This model is practical and universal, so it can be used in various organisations working towards the
internationalisation and innovation of SMEs. Lessons learned from the GoSmart BSR project can be an inspiration to experiment
and introduce new ideas and concepts. The identified competence elements can be considered universal and key in the work of
an international innovation broker, but neither their list nor competence components are exhaustive. Therefore, the issues
discussed in the article may form the basis for further research in this area.

Keywords: innovation brokers, internationalisation, GoSmart BSR project, competences.

References

[11  AbrahamS.E., Karns L.A., Shaw K., Mena M.A. Managerial competencies and the managerial performance appraisal process,
Journal of Management Development 2001, Vol. 20, pp. 842-852.

[2 Bhardwaj A., Punia B.K. Managerial competencies and their influence on managerial performance: a literature review,
International Journal of Advanced Research in Management and Social Sciences 2013, Vol. 2(5), pp. 70-84.

[81  Moczydtowska J.M., Serafin K. Doskonalenie kompetencji zawodowych w profesjonalnie zarzadzanej organizacji, Katowice,
Poland: Wydawnictwo Naukowe Sophia, 2016.

[4]  Mueller-Using S., Urban W., Wedemeier J. Internationalization of SMEs in the Baltic Sea Region: Barriers of cross-national
collaboration considering regional innovation strategies for smart specialization, Growth and Change 2020, Vol. 51(4),
pp. 1471-1490.

[5]  PrasannaR., Samarakoon J., Naradda Gamage S. K., Ekanayake E., Rajapakshe P., Abeyrathne G. Sustainability of SMEs in
the Competition: A Systemic Review on Technological Challenges and SME Performance, Journal of Open Innovation:
Technology, Market, and Complexity 2019, Vol. 5(100), pp. 1-18.

[6]  Szydio J., Grzes-Buktaho J. Relations between National and Organisational Culture - Case Study, Sustainability 2020, Vol.
12(4), pp. 1-22.

[71  van Eck N. J., Waltman L. VOS: a new method for visualizing similarities between objects, studies in classification data
analysis, and knowledge organization, Berlin, Heidelberg, Germany: Springer, 2007.

36



11th International Conference on Engineering, Project, and Production Management EPPM2021

Factors that Influence the Behavioral Intention
to Use E-learning at University Level

Joanna Ejdys ?
4 Bialystok University of Technology, Wiejska 45 a, 15-351 Biatystok, Poland, j.ejdys@pb.edu.pl
Abstract

The dynamic development of information and communication technologies (ICT) has brought significant changes in every aspect
of social life, including education as well. The development of e-learning has provided an opportunity to meet the ever-growing
needs of contemporary education by facilitating learning without time and space limitations. The outbreak and rapid spread of
the coronavirus pandemic, further exposed the need to focus human activities towards ICT. According to UNESCO (2020), this
decision affected 72.4% of learners from 177 countries. Ensuring the proper functioning and effectiveness of distance learning
is a challenge for educational institutions and requires more complex and often different measures than in the case of traditional,
stationary education. Regardless of the effort and commitment of educational institutions towards the popularization of new
ICTs, the success of e-learning systems mainly depends on the level of acceptance and satisfaction of the final users. With the
growing interest in e-education, particularly in the context of a pandemic situation, a greater number of studies have recently
been undertaken to analyse and identify factors influencing the acceptance of e-learning tools. Identification of critical success
factors in all stages of the e-learning technology adoption process seems to be an important element. The article aims to identify
the factors and their interlinks that explain satisfaction and the future intention to use e-learning system by university students in
Poland. Out of many factors analysed in the literature, the author examined the relationship between: facilitating conditions (FC),
computer self-efficacy (CSE), satisfaction (S), and future intention to use of e-learning (FI). The selection of the studied variables
for the model determining the future intention to use e-learning was based on the literature review on the application of technology
acceptance models in relation to e-learning. The influence of two variables: facilitating conditions (FC), computer self-efficacy
(CSE) on users' satisfaction from using e-learning tools and the influence of variable satisfaction (S) on future intention to use e-
learning at university level (Fl) were evaluated. The elaborated model made it possible to take into account, on the one hand, the
internal factor reflecting the users' self-efficacy in using IT tools and, on the other hand, the external factor related to the expected
external support of users by administration, IT staff.
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Abstract

Society ageing is at an unprecedented pace worldwide making implications for the health and social care. Gerontechnology has
been recognized as a solution to increase and support the independency and well-being of older adults at their home. The article
aims to identify the success factors affecting the adoption of assistive gerontechnology by older adults. The object of the authors'
interest was Robot Rudy - an Al-enabled mobile solution helping users remain physically healthy, mentally sharp, and socially
connected. The data was collected among Polish citizens using the CATI technique reaching 824 returned questionnaires. The
authors used Generalized Least Squares (GLS) of Structural Equation Modelling (GLS-SEM) to verify the hypotheses. The obtained
results confirmed statistically significant relationships between the variables of perceived usefulness of Robot Rudy and attitude
reflecting the willingness to use this technology, but also between perceived ease of use and perceived usefulness of robot.
However, relationship between perceived ease of use and attitude to use this technology in future was not statistically significant.
The conducted research confirmed that the functionality of the analysed Robot Rudy for older adults care positively influences
their intension to use it in future for their own needs or by family members.

Keywords: assistive technologies, gerontechnology, technology acceptance model, robot; older adults.
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Abstract

Disputes become pertinent issue in the construction industry and often affect budget, time and quality of the projects. Disputes
may end up with serious failures such as abandonment of project and bankruptcy of contractor. This encourages the construction
industry to step towards dispute prevention which could begin at the early stage of a project. Therefore, this research investigates
the readiness of Sri Lankan construction industry to adopt dispute avoidance strategies. A questionnaire survey was completed
by seventy-eight professionals who were involved in construction disputes, recruited using the snowball sampling technique. The
relative importance index was calculated to identify the dispute avoidance strategies in Sri Lanka. The literature review identified
31 strategies that were further evaluated in the questionnaire survey. The research revealed that strategies such as provision for
dispute resolution and use of standard forms of contract are practiced highly in Sri Lankan construction projects. Most of the
strategies (28) are found to be practiced at medium level. Therefore, the research suggests construction professionals to improve
their skills in adopting measures for proactive ways to avoid disputes beforehand.

Keywords: disputes, avoidance, strategies, readiness, Sri Lanka.

References.

[11  Allen M. Global construction disputes; ARCADIS, USA, 2014.

[21  Ashworth A. Contractual procedures in the construction industry (5th ed.); Person Education Ltd., England, 2007.

[3] Cakmak E., Cakmak P.I. An analysis of causes of disputes in the construction industry using analytical network process.
Social and Behavioral Sciences 2014, Vol. 109, pp. 183-187.

[4]  Farooqui R.U., Azhar S. Key Causes of Disputes in the Pakistani Construction Industry- Assessment of Trends from the
Viewpoint of Contractors. 50th ASC Annual International Conference Proceedings. Pakistan: Associated Schools of
Construction, 2014.

[5]  Gerber P.A. Dispute Avoidance Procedures (“DAPs”) - The changing face of construction dispute management. International
Construction Law Review 2001, Vol. (1), pp. 123-129.

[6] Hasanzadeh S.M., Hosseinalipour M., Hafezi M. Collaborative procurement in construction projects performance measures,
Case Study: Partnering in Iranian construction industry. Social and Behavioral Sciences 2014, Vol. 119, pp. 811-818.

[71 Jannadia M.O., Assaf S., Bubshait A.A., Naji A. Contractual methods for dispute avoidance and resolution (DAR).
International Journal of Project Management 2000, Vol. 18, Vol. 41-49.

[8] Love P., Davis P., Jefferies M., Ward P., Chesworth B. Dispute Avoidance and Resolution. Australia: Cooperative Research
Centre for Construction Innovation. CRC for Construction Innovation Rep, 1., 2007.

[91  McGeorge D. Dispute Avoidance and Resolution; A litrature review; lcon.Net Pty Ltd, Brisbane, 2004.

[10] NgH.S., Pena-mora F., Tamaki T. Dynamic conflict management in large-scale design and construction projects. Journal of
Management in Engineering 2007, Vol. 23(2), pp. 252-266.

39



11th International Conference on Engineering, Project, and Production Management EPPM2021

Sustainable Printing 4.0 - Insights from the Survey in Poland

Bartlomiej Gladysz &, Krzysztof Krystosiak ?, Krzysztof Ejsmont &, Aldona Kluczek 2,

Aleksander Buczacki @
3Faculty of Mechanical and Industrial Engineering, Warsaw University of Technology, Narbutta 85, 02-524 Warsaw, Poland, sustain_4.0@pw.edu.p!

Abstract

The transformation trend towards digital technology to achieve sustainability targets and meet legal regulations has been visible
in many industries. The printing sector has already been increasingly boosting sustainability performance through digitalization
to automate workflows of processes. The goal of this paper is to initially diagnose a sustainable performance of Printing 4.0
(Industry 4.0 in the printing sector). To achieve this goal, qualitative interviews were carried out with representatives of eleven
printing companies. Results of the diagnostic study demonstrated that advanced technologies have a positive impact on
sustainability in the analysed printing companies due to the higher awareness of sustainability. It has been observed in the
surveyed sample that interviewees confirmed such an assumption. These companies which tailor their operational activities
toward digitalization, have more quickly noticed a positive effect on their sustainable businesses. This survey has served as
a basis for more extensive research.

Keywords: Industry 4.0, digital technology, sustainable development, sustainability, sustainable printing, printing sector,
interviews.
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Abstract

This paper addresses the problem of transportation systems in remote areas, defined by a set of constraints deriving from sparse
population, infrequent location of transportation means stops and cost-effectiveness of the system. Remote areas attractive
to tourists additionally require transportation services designed with respect to changeable demand and necessity to provide
transportation solutions limiting detrimental influence on environment. The outcomes of a Delphi method investigation pointing
to the future of mobility in such areas conducted with experts representing universities and local government institutions from
seven EU member states, Norway and Russia (participants of the project ,MARA - Mobility and Accessibility in Rural Areas -
New approaches for developing mobility concepts in remote areas”, implemented under the Programme Interreg Baltic See Region
2014-2020) are discussed. The experts evaluated and discussed the relevance of theses on the future of mobility in remote areas
and assessed factors favouring or hindering the implementation of the theses and indicated time perspectives for their
implementation. The selected aspects include: potential changes in travel preferences as a consequence of the Covid-19
pandemic, transport solutions adapted to older people with reduced mobility, the introduction of integrated intermodal systems,
the use of electric or hydrogen-powered vehicles, or the improvement of transport infrastructure development through public
policies intensifying cooperation between authorities at local, regional and national level in transport planning. The outcomes of
the study comprise a contribution to a vibrant field of innovative transport solutions in line with sustainable development as well
as a source of knowledge for bodies responsible for transport planning.

Keywords: mobility solutions, remote areas, transport system, sustainable transport, Delphi method.
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Abstract

The current global pandemic highlights precisely the importance of futures thinking, developing foresight and preparedness, but
also an abhility to embrace emergence, adapting to unforeseen circumstances that might impact participants’ professional lives.
The aim of the article is to present an European project entitled Future laboratories for professional and personal development -
FUTURES. In particular, the project underlines the need to develop skills of young people, for anticipating and promptly reacting
to scenario changes, and imagining professional career paths. A key theoretical and practical contribution of the project is the
transfer of foresight to the individual level. The project aims to develop the innovative, future-oriented processes, tools, and
methods that will foster personal and professional development among European university students, early stage researchers
and high school students, including also those that aspire to enrol in University.

Keywords: foresight, Futures project, Futures Literacy, individual foresight.
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Abstract

Aiming to ensure current market needs, manufacturing companies search for tools and methodologies that would help them
deliver their products efficiently, cost-effectively and enable them to become a part of Industry 4.0. Digital twins are a technology
created based on the idea of the Fourth Industrial Revolution. The solution helps recreate physical devices in virtual space based
on gathered data. It supports performance tests, configuration changes, and predictive maintenance without engaging existing
machines. The research focused on market awareness of the described technology. It also examined how companies use
employee suggestions to improve their organisations and the factors that influence process efficiency. The methods used for the
research were literature review and cross-sectional survey, conducted with 50 employees of manufacturing and IT companies.
The research showed the need to implement digital twins in enterprises. Half of the survey respondents replied that the technology
would help improve the efficiency of the company’s processes. The main benefit of the conducted research is identified
awareness of the technology among industry representatives. In the future, the research will be extended to include the analysis
of specific cases affecting the implementation of digital twins in enterprises.
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Abstract

The changing market conditions affect enterprises and scientific entities with increasing challenges related to the production of
innovative products and services. An inseparable element of creating innovations is research and development activity (R&D). It
includes several activities aimed at generating new knowledge and defining new applications for existing scientific achievements.
It concerns both technical and management knowledge as well as knowledge about humankind, culture, and society. To fully
exploit the opportunities arising from this process, it is necessary to introduce appropriate project management methodologies.
The main objective of the conducted research was to identify, evaluate and develop the author's classification of methodologies
used to manage research and development projects. Additionally, this study aimed to gain knowledge on the possibilities of using
agile and hybrid methodologies in R&D projects and project areas where they can be implemented. The research took into account
the nature of the work carried out (theoretical and empirical), the level of use of the methodology among representatives of
science and industry and the factors that may limit the use of agile approaches in projects. Among the research methods used
were surveys targeting project team members and academics, descriptive statistics methods, classification trees, and a literature
review. The research demonstrated that the applicability of agile and hybrid approaches in research project management could
provide benefits and increased flexibility in project delivery while minimizing the risk of project failure.
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Abstract

The construction industry is one of the major contributors that emits carbon into the environment. However, there seems to be
less focus on carbon emission studies in the Sri Lankan construction industry. Hence, this study aims to calculate the carbon
footprint in the Sri Lankan construction industry through the input-output tables (I0Ts) with a bottom-up approach and thereby
propose strategies to minimise carbon emission. The required data were extracted through the government documentaries to
carbon footprint calculations and questionnaires were presented to the forty-four experts who have sound knowledge about the
carbon footprint to identify the effective strategies to minimise the carbon emission. The study concludes that cement-based
activities (50%) and road and railways sector (40%) are the highest carbon emission activities and sector, respectively through
Inter sector I0Ts. Industry-by-industry 10Ts exhibits that over 20 million tons of carbon dioxide emissions take place due to
construction sector activities in the Sri Lankan construction industry. Finally, the study recommends the use of environmentally
friendly energy technologies, education and training, and the adaptive re-use, recycle, and leasing of components as the most
suitable carbon emission minimisation strategies that can be used in the Sri Lankan construction industry.
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Abstract

The implementation of strategic innovation requires organizations to develop both a dynamic culture and flexible internal systems
that yield to major external changes in their industry. Such changes could include supply - or value-chain adjustments, changes
in consumer behaviour or the responses of competitors. This paper examines the planning and deployment of project portfolio
management tools in organizations with a mid-range planning horizon who are required to innovate in a strategic context.
It relates strategic foresight to the ability of the firm to adjust tactically including in the utilization and development of internal
tools, processes, systems and culture. The paper further reviews project portfolio management models, the influence of
organizational maturity and maintaining a balance between the utilization of organizational assets and the benefits achieved from
this strategic agility. It argues that strategic innovation is closely tied with the ability not just to innovate, but to absorb this
innovation within the organizational processes.
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Abstract

Along with the increasingly visible trend of an ageing society, there is a need to create technologies supporting the functioning
of the elderly. Therefore, more and more gerontechnologies are emerging that are designed to help the elderly in their daily
functioning. The variety of technologies is large, from devices monitoring the health of an elderly person, through special trolleys
improving the mobility of a senior, ending with special Virtual Reality devices, thanks to which an elderly person can actively learn.
This article focuses on the analysis of which group of gerontechnologies is most desired by current and future users. Much
attention was paid to individual assessments of the most desirable group of gerontechnologies in terms of various criteria. It was
also important to investigate for which criterion the selected group of gerontechnologies was rated the highest. The authors
distinguished 7 groups of criteria against which the gerontechnology group was assessed: technologies innovation, technology
demand, social and ethical criteria, technology usability, technology functionality, technology ease of use and technology use
risk. The survey was conducted in the form of a questionnaire, using the CAWI (Computer-Assisted Web Interview) and CATI
(Computer-Assisted Telephone Interview) methods, and the research sample size was 1,152 people who were residents of Poland.
It is worth adding that so far no studies have been conducted to evaluate this group of technologies in terms of the above-
mentioned criteria.
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Abstract

The smart city concept consists of six dimensions: smart economy, smart mobility, smart environment, smart governance, smart
living, and smart people. An important dimension of smart city in the context of an aging society is the dimension of smart living
because the measure of smart living includes living conditions (health, safety, and housing). In the current perception of the smart
city concept, there is a return to the needs and preferences of residents. They are at the centre of attention and technology is
designed to pursue their interests. In the context of the emerging society, the development of gerontechnology is very important
in the development of smart city. Therefore, it can be shown that gerontechnology is a technology that will meet the needs of city
dwellers (aging society). The article aims to show the connection between smart city and technologies designed to support the
functioning of older people on the basis of selected technologies.

Keywords: gerontechnology, smart city, ageing society, technology, smart living, older people.
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Abstract

There are many challenges of digital transformation toward Industry 4.0 in Thailand, especially for the traditional manufacturing
firms that have been operating without using digital technologies. This paper presents a case study of safety shoes manufacturer,
CPL Group Public Company Limited, adopting digital technologies to transform its production system that has been operating for
40 years. We explore how the company changed the organization's mindset to embrace digital transformation and how they adopt
Aland loT technologies for the productivity improvement. This research uses inductive case study research design by interviewing
the executive level and participating in the project development of digital tracking using loT sensor and image processing. The
findings reveal the key practical practices and recommendations for digital transformation in manufacturing, strategies required
for development, and preliminary results of loT implementation in the production line.
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Abstract

The industrial sector of the Polish economy plays an important role in ensuring the socio-economic development of the country.
The Polish industry accounts for 24.1 per cent the country's employed population and 25.1 interest of the GVA. The aim of the
article is to model the structural parameters of the industrial sector of Polish economy according to the criterion of increasing
the level of product innovation on the basis of a comprehensive assessment of the performance of Polish industry in the regional
context. The author's method of estimating the industrial sector of the economy at the macro and meso levels on a set of
indicators of investment, innovation and labor activity as well as profitability. Using the methods of correlation-regression
analysis, the author’s hypotheses about the impact of product innovation on employment and wages in industry were proved.
To optimize the structure of the industrial sector of Polish economy, an economic-mathematical model was developed, which
was solved by the method of linear programming. The target functionality of this model is the level of product innovation at which
the gross average monthly wage of Polish industry workers will double (to the EU average). The results of the simulation, which
were based on data from the Central Statistical Office of Poland, provide an analytical basis for selecting industrial policy
benchmarks of Poland.
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Abstract

The article studies the problems and prospects for the formation of the modern concept of socially responsible marketing in the
companies of Ukraine, which should become not only a tool for achieving business goals, but also becomes an effective
instrument of regulation of social and labour relations between employers and employees. It is proved that socially responsible
marketing is the embodiment of the concept of corporate social responsibility. The basic social programs and conditions of
successful implementation of the concept of socially responsible marketing in the company were identified. As a result of the
study, it was proved that the company's activities, in favour of its own employees, also provide the above-mentioned competitive
advantages and form the image and brand of the employer in the labour market. The formation of social and labour relations of
a new type requires the development of appropriate management strategies. It was determined that for the successful
implementation of the concept of socially responsible marketing in the companies of Ukraine, it is necessary to ensure its
promotion, renting and PR. The use of modern marketing technologies in the management of the company and its human
resources management is one of the important factors in ensuring the competitiveness of companies on domestic and
international markets and at the same time a factor shaping the image of the business and employer.

Keywords: marketing, social responsibility, social marketing, socially responsible marketing, social and labour relations, concept,
company.
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Abstract

The changing market circumstances, including digitalisation, striving for customisation of products and services causes an
increase in interest of organisations in building a competitive advantage using a process approach to management. One of the
main challenges in implementing process-oriented management in the organization is establishing a process governance
mechanism. It creates a coherent framework for the execution, management and perception of business processes, which is the
foundation of consistent Business Process Management (BPM) in the organization. Process governance (PG) refers to an
organisation's ability to manage its relationships with all process stakeholders and support the value chain for their customers.
Its implementation involves establishing process regulation mechanisms and stakeholder-oriented criteria to support
prioritisation, cascading, and management of change within BPM initiatives. A review of the domain literature reveals that while
process governance has been discussed from several but separated perspectives (strategy, business roles, performance, and
maturity), there are only a few studies identifying and synthesizing the barriers to its implementation in organisations. The main
aim of the paper is to identify and classify the key barriers to the implementation of process governance. The author’s approach
refers to the six core elements of BPM capability and process governance frameworks. Results of the research confirm the
significant role of empowerment, clear division of responsibilities, communication as well as end-to-end process understanding
and monitoring. The research contributes to the literature on management through the identification of potential barriers to
business process governance that constrain BPM initiatives. The PG challenges identified can provide a basis for developing
a theoretical framework of Business Process Management success factors.

Keywords: business process management, process governance, success factors, barriers.
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Abstract

The coronavirus pandemic is the most globally disruptive and contributes to global economic slowdown. The automotive industry
is one of the major sectors that accounts for approximately 12% of the overall GDP in Thailand. In March 2020, when the first full
lockdown in Thailand was announced, the sales and the automotive production amount was affected significantly and continued
for several months later. However, a few Thai companies quickly recover from the crisis , while supply chain partners were still
struggling. The objective of this research is to identify the key factors that keep these firms resilient to the pandemic. We selected
three outstanding tier 1 firms to conduct case studies. The CEOs and general managers were interviewed by using semi-structured
questions. The thematic analysis was conducted to identify the patterns of resilient activities and key success factors. The results
and detailed analysis are presented in the paper.

Keywords: COVID-19, manufacturing, Thailand, resilient.

References

(1

(2

3]

4

(5]

(6]

(7

(8]
9l

Belhadi A., Kamble S., Chiappetta Jabbour C. J., Gunasekaran A., Oly Ndubisi N., Venkatesh M. Manufacturing and Service
Supply Chain Resilience to the COVID-19 Outbreak: Lessons Learned from the Automobile and Airline Industries.
Technological Forecasting and Social Change 2021, Vol. 163, 120447.

Cai M., Jianwen L. 2020. Influence of COVID-19 on Manufacturing Industry and Corresponding Countermeasures from Supply
Chain Perspective. Journal of Shanghai Jiaotong University (Science) 2020, Vol, 25(4), pp. 409-416.

Wu H., Zhang Z., Li W. 2021. Information Technology Solutions, Challenges, and Suggestions for Tackling the COVID-19
Pandemic. International Journal of Information Management 2021, Vol. 57, 102287.

Ishida S. 2020. Perspectives on Supply Chain Management in a Pandemic and the Post-COVID-19 Era. |IEEE Engineering
Management Review 2020, Vol. 48(3), pp. 146-152.

Lai C.C., Shih T.P., Ko W.C., Tang H.J., Hsueh P.R. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
coronavirus disease-2019 (COVID-19): The epidemic and the challenges. International Journal of Antimicrobial Agents 2020,
Vol. 55(3), 105924.

Lombardi S., Pina e Cunha M., Giustiniano L. 2021. Improvising Resilience: The Unfolding of Resilient Leadership in COVID-
19 Times. International Journal of Hospitality Management 2021, Vol. 95, 102904.

Margherita A., Heikkild M. Business Continuity in the COVID-19 Emergency: A Framework of Actions Undertaken by World-
Leading Companies. Business Horizons, 2021.

Mentzer, J.T. 2008. Global Supply Chain Risk Management. Journal of Business Logistics 2008, Vol. 29(1), pp. 133-55.
Narayanamurthy, G., Guilherme T. 2021. Impact of COVID-19 Outbreak on Employee Performance - Moderating Role of
Industry 4.0 Base Technologies. International Journal of Production Economics 2021, Vol. 234, 108075.

53



11th International Conference on Engineering, Project, and Production Management EPPM2021

The Impact of COVID-19 PANDEMIC on Logistic Firms
and their Resilience: Case Studies in Thailand

Sun Ketudat @ Chawalit Jeenanunta >

aSchool of Manufacturing Systems and Mechanical Engineering, m6322041184@g.siit.tu.ac.th,
bschool of Management Technology, Sirindhorn International Institute of Technology, Thammasat University, 131 Moo 5, Tiwanont Road, Bangkadi
Muang Pathum Thani 12000, Thailand, chawalit@siit.tu.ac.th
*corresponding author

Abstract

The novel Coronavirus (COVID-19) is an infectious diseasecausing challenges and opportunities in all sectors around the world.
Logistic Industry plays a huge role to keep the countries intact, in which it is accounted for 13.4% of the overall GDP in Thailand.
The purpose for this article is to justify and identify key factors for the successes and failures in the Logistic Industries brought
upon by the Pandemic. During March to July 2021, which is in Phase 4 of the Pandemic, we conducted our research by means of
semi-structured interviews with the top-managements of three companies. Then we analysed our findings through the thematic
analysis to understand the key factors within the industry. We selected logistic companies with different sizes to be used as our
case studies to identify the resemblance of the effects within and see the relationship between the companies on their resilience.
The results and finding analysis are presented in the paper.

Keywords: COVID-19, logistic Industry, business continuity plan, thematic analysis, Thailand, resilient, cross-comparison.
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Abstract

The development of market relations in Ukraine makes new demands on the quality level of enterprise management, the nature
of the tasks to be solved, as well as the methods for their solution. This applies to some extent to all self-employed entities.
A new management concept is needed that adequately reflects changes in the economy. Such a new concept for the Ukrainian
economy is strategic management, the basis of which is strategic planning taking into account the increased risks. In modern
enterprises, the process of short-term, operational planning is usually quite well established, but there is no clear plan for the
strategic planning process. This results in the fact that the company does not have a clear strategy for further development. The
situation is complicated by the increased uncertainty and variability of the external environment of the enterprise, which makes
long-term planning impossible. Strategic planning is the main means of determining and developing the course of development
of the enterprise in order to achieve its mission and goals in conditions of uncertainty and increased risk.

Keywords: strategy, mission, enterprise, strategic planning, risk, uncertainty, risk management system.
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Abstract

Production efficiency is highly dependent on the location of production equipment within the plant. The layout of the machines
within the production line takes into account the optimal use of available space, time and cost of material flow, and production
flexibility. There are many factors influencing the shape and operation of production lines, such as: number of shifts, batch size
and their nature, types of transport and storage. The article presents a review of the existing methods of optimization of the
production layout and identification of the determinants of the selection of production system optimization methods. The
literature review as the main problems related to the design and operation of production lines indicates: the determination of the
number of machines within the lines, the location of intermediate buffers and their size, and the layout of machines and
workstations within the plant. Among the determinants of the selection of optimization methods for the deployment of
workstations one can distinguish, among others, the type and characteristics of the production process, factors influencing the
shape of the production line and the optimization criterion. However, the most important determinant is whether a new layout is
designed or an existing one is changed.

Keywords: facility layout, production lines design, optimization method selection, production optimization methods, workplace
planning.
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Abstract

Design is the most critical stage in the project lifecycle. Improper design may not only lead to change orders, but also reduce
constructability, therefore increasing project duration and costs. This study aims to enhance design correctness by applying lean
production and concurrent design concepts through developing a Lean Concurrent Design Model. The concepts of concurrent
design, building information models, and system dynamics are first explored. Lean production and concurrent design concepts
are then used to develop the Lean Concurrent Design Model, in which Building Information Modeling (BIM) and Three-Dimension
(3D) techniques are presented through the Industry Foundation Classes (IFC) protocol that allows for the sharing of design
information. Finally, feasibility of the proposed design model is validated using system dynamics. Analysis results show that
applying lean production and concurrent engineering in the design phase may reduce design errors and increase design reliability.
Keywords: design correctness, lean construction, concurrent engineering, system dynamics.
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Abstract

This article is aimed at studying modern approaches to the formation and development of creative management as a factor in the
formation of organizational culture in the enterprise. It systematises and generalises scientific approaches to the interpretation
of the concept of modern creative management. The content, principles, goals, tasks of creative management of the enterprise
for increase of its own creativity are defined. Internal and external prerequisites for the formation of creative management at the
enterprise are established. It was found that creative management involves the transition to a new model of cost management,
product quality assurance and certification, taking into account current national and international standards. It also revolves
around the transition to an innovative model of enterprise development, the implementation of constant monitoring and evaluation
of technical and technological base, to name but a few.

Keywords: enterprise, creative potential, creative management, organizational culture, principles, functions, tasks.

References

(1l

(2
3]

(4]

(5]

(6]

(7

(8l

[l

(10]

(11]

Svydruk L.I., Yu.l. Ossik, Prokopenko 0.V. Creative management: theoretical foundations: monograph; Drukarnia Cyfrowa,
Chorzéw, Poland, 2017.

Kirsanov K. Creative and heuristic management and inventive creativity. Naukovedenie 2011, Vol. 4, pp. 21-35.

Lytvyn I.V. Osoblyvosti poshuku innovatsiinykh idei u systemi kreatyvnoho menedzhmentu. Nauk. visnyk NLTU Ukrainy 2011,
Vol. 21(7), pp. 360-364.

Doroshenko 0.S. Stanovlennia kreatyvnoho sektoru hlobalnoi ekonomiky: avtoref. dys. na zdobuttia nauk. stupenia kand.
kon. Nauk : spets. 08.00.02 - svitove hospodarstvo i mizhnarodni ekonomichni vidnosyny; K. : KNEU im. V. Hetmana, 2014.
Kalinichenko Yu. B., Smirnova Ya. I. Kreatyvnist yak osnova menedzhmentu orhanizatsii. Marketynh i menedzhment
innovatsii 2011. Vol. 4(Il), pp. 186-191.

Komelina 0.V. Modern principles of formation of innovative and creative model of economic development. Modern
innovation and investment mechanisms of national economy development: abstracts of the international scientific-practical
Internet conference, October 27, 2016. Part 1. Poltava, 2016. pp.17-20.

Bozhydarnik T.V. Kreatyvnyi menedzhment : navch. Posibnyk; Kherson: OLDI-PLIuS, 2014.

Vartanova 0.V. Kreatyvnyi menedzhment yak pidgruntia rozvytku kreatyvnykh pratsivnykiv pidpryiemstva Available online:
http://stvua.com/?wpfb_dI=18

Onyshchenko V.0., Redkin 0.V., Komelina 0.V., Tolkachov D.M. Upravlinnia Proektamy. Teoriia i praktyka profesiinoho
upravlin-nia biznes-proektamy ta prohramamy rozvytku; Chastyna 2. Orhanizatsiia y upravlinnia protsesamy pidhotovky,
rozroblennia ta planuvannia proectiv i prohram; PoltNTU, Poltava, Ukraine 2017.

Xu F., Rikards T. 2007. Creative Management: A Predicted Development from Research into Creativity and Management.
Creativity and Innovation Management 2007. Vol. 3. pp. 216-228.

Torrance E.P. Guiding Creative Talent, Englewoodcliffs, Prentice-Hall, New York, USA, 1962.

58



11th International Conference on Engineering, Project, and Production Management EPPM2021

The Impact of Foresight Maturity on Organisational
Ambidexterity

Anna Kononiuk @
3Bialystok University of Technology, Wiejska 45 a, 15-351 Bialystok, a.kononiuk@pb.edu.p!

Abstract

In Western practice, organisational foresight has become an annual ritual for many future-oriented companies. The research field
is still immature and dominated by exploratory research, most often based on case studies or expert opinion, used to create
arbitrary categories to order empirical observations. As foresight implemented in the enterprise is still a new area of research,
the apparent unavailability of empirically validated foresight constructs and measures may not be surprising. Such constructs
and measures are arguably key to growth and progress in this area of research. The aim of the article is to present the influence
of foresight maturity on organizational ambidexterity understood as the ability of an organisation to simultaneously exploit
existing competencies and explore new opportunities. The application of structural modelling (SEM) made it possible to identify
the constructs of foresight maturity and organisational ambidexterity as well as the indicators associated with them. The study
covered 580 Polish industrial processing companies. The selection of the enterprises was motivated by the fact that they most
often compete globally, experience changes of the technological environment and demonstrate a significant innovative potential.
The key contribution of the article is the presentation of the empirical relationship between foresight maturity and organisational
ambidexterity. It has also been demonstrated that the level of maturity depends on the size of the enterprise, its type, area
of activity and the industry represented.

Keywords: foresight, foresight maturity, organizational foresight, SEM modelling, ambidexterity.
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Abstract

The importance of vocational guidance is growing, and the focus on modern tools enabling the development of competences
such as flexibility, the ability to identify trends shaping the labour market and considering alternatives are natural consequences
of the detected changes. The aim of the article is to present a comprehensive methodology (based on the SERVQUAL model) and
the results of a nationwide survey focused on the disconfirmation between the ideal features of the courses offered and the
perception of the courses completed by career guidance practitioners in Poland. The research methods used in the research
process are: the literature review, bibliometric analysis and the analysis and logical construction method. To diagnose the
educational offerings in the field of career guidance training, the authors applied a modified SERVQUAL model. The results of the
analysis carried out allow us to conclude that the themes of the analysis of scientific and technological trends, such as
automation, robotization, and digitization, are treated marginally within the framework of the education completed by the
respondents. This demonstrates a major challenge for including this curriculum content in the area of vocational guidance. The
modified SERVQUAL model developed by the authors of the study for the diagnosis of educational offerings in the field of
vocational guidance can be used to evaluate the educational offerings in other countries.

Keywords: SERVQUAL model, educational offering, Industry 4.0, career guidance.
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Abstract

Modern construction technologies strongly affect the environment. Taking this into consideration, design and building
construction should also follow the principle of sustainable development. In this case, design and construction work based on
the principle of sustainable development should be aimed at the creation of the safe and healthy living environment, the economic
use of natural resources and the stimulation of economic development for creating the welfare of humans and favourable natural
conditions. In the article, a mathematical algorithm is proposed as a comprehensive solution for the planning construction site -
from calculation of earthworks till automated creation of engineering geological cross sections. The paper integrates
mathematical modelling with BIM technology. The application of the building information model is undoubtedly one of the most
advanced technologies used in the construction sector, whose advantages have been shown by researchers. At the preliminary
stage of construction, the decisions, as well as the material and human resources, schedules and estimates, should be analysed
and planned. The paper presents a description of the developed principal mathematical model created by the authors for
designing a construction site by using the BIM technologies. The main formulas of a mathematical algorithm aimed at the
selection of the objects used on the building site and the need for them are presented. The main principles and methods of
selecting the mechanisms used at the construction site are given. To avoid using the irrelevant information in planning the
construction site, the technologies of virtual reality are used. Having the important and new information about the construction
site, all the obstacles found at the construction site, i.e. the plants, the surrounding constructions and other relevant objects, are
known.

Keywords: building technologies, sustainable construction, selection of building equipment, building information modelling,
building site planning.
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Abstract

Along with the rapid technology development and the growing importance of technology impact on the competitiveness and
performance of companies, the selection of the appropriate one that meets all requirements constitutes a challenging strategic
decision problem faced by entrepreneurs and institutions. This paper aims to answer the following research questions: What are
the main research directions in the application and adaptation of multi-criteria analysis in the field of technology selection? Which
multi-criteria analysis (MCA) methods are most often used in the technology assessment process? Which features of the
technology are key as criteria in the selection process and whether and how they determine the choice of MCA methods? The
research methodology is based on a systematic literature review on the use of multi-criteria analysis in decision-making processes
regarding technology selection and technology assessment. Text analysis methods and visualization of their results were also
applied. This study contributes to the theory of technology assessment and multicriteria analysis by recognition the state-of-the-
art in the existing published works and identification of possible research directions in the future. Furthermore, an in-depth
analysis of the chosen articles was carried out to identify the critical features of technology and key criteria in the technology
selection process. In addition, an attempt was made to diagnose whether there is a pattern in the use of specific MCA methods
in a particular sector, which may constitute a practical implication of this study.
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Abstract

The purpose of this study is to design vehicle routes based on both cost minimization and greenhouse gases (GHG) emissions
minimization to help companies solve the VRPPD problem via particle swarm optimization (PSQ). Effective metaheuristics search
technique called particle swarm optimization (PSO) is applied to design the optimal route for these types of problems. Simulated
data from Li and Lim (2001) are used to evaluate the PSO performance for solving green vehicle routing problems by pickup and
delivery requests (Green VRPPD). The findings suggest that green vehicle routing problems with pickup and delivery requests
should be used when distributing products to customers living in a specific area called a cluster. However, the design of vehicle
routes by Green VRPPD costs more when it is used to distribute products to customers living randomly in a coverage service area.
When logistics providers decide to use Green VRPPD instead of VRPPD, they need to be concerned about possible higher costs if
an increase in the number of vehicles is needed. PSO is confirmed to be used for designing solving VRPPD effectively. The results
based on the use of two different objective functions with fuel consumption from diesel and liquefied petroleum gas (LPG) are
compared. It indicates that solving VRPPD by considering the emissions of direct greenhouse gases as an objective function
provides cleaner routes, rather than considering total cost as the objective function for all test cases. However, this requires more
total cost than considering the total cost as the objective function. The reason is the Green VRPPD requires a greater number of
vehicles and longer traveling distance. Considering the types of fuels used, it is obvious that using LPG is more environmentally
friendly than the use of diesel by up to 53.61%.
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Abstract

Purpose: The concept of "Prevention through Design (PtD)" considers construction safety during the design process. Several
countries are currently practicing PtD, including UK, Singapore, Malaysia, Australia, and the USA, which is still not the case in the
Philippines. The study presented in this paper aimed to indicate the current level of awareness of the concept of PtD among the
structural engineers and purposed to generate a basis of initiatives to introduce or improve the understanding and adoption of
PtD in the Philippines. A knowledge, attitude, and practice (KAP) questionnaire was distributed to survey respondents obtained
through a snowball sampling method, consisting of structural engineers currently working in the Philippines. Sixty-one (61)
structural engineers responded and their answers were analyzed in this study. Results indicated that PtD was relatively a new
concept for most structural engineers in the Philippines. Similarly, the designers' knowledge of the concept was still low. However,
structural engineers viewed PtD as necessary, and its implementation will be essential in the construction industry. Despite the
known concerns in PtD implementations, structural engineers favored the adoption of the concept. The paper also discussed
challenges and key drivers for implementing PtD in the Philippines based on the questionnaire results and supporting literature
reviews. The findings and methodology presented in this paper could serve as a baseline for a larger sample size covering other
design trades such as architectural, electrical, and mechanical design services leading to the broader adoption of PtD in the
Philippines. Furthermore, the framework of this study could also be applicable to other countries with similar contexts.
Keywords: construction safety, Prevention through Design, Design for Safety, Philippines, KAP, structural design.
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Abstract

Industry 14.0, driven by the need to access real-time insights and information across the manufacturing process, creates
a disruptive impact on industries. Large-scale machine-to-machine communication, virtual reality (VR), the Internet of Things (loT),
simulation technologies and network management are integrated for increased automation, machine learning, self-controlled
social and technical systems (Smart Factories). The uptake of advanced manufacturing solutions represents a challenge for
business and for SMEs in particular. SMEs possess neither the organizational capability nor financial resources to systematically
investigate the potential and risks of introducing Industry 4.0. However, the so-called fourth industrial revolution is not only a
matter of technology, but also a matter of cooperation between European regions to share knowledge concerning alternative
regional and national approaches to successful support of the 14.0 implementation. Therefore, the primary aim of this paper is to
analyse practical experience on how European policies related to Structural Funds can unlock the full potential of Industry 4.0
and overcome the fragmentation of Industry 4.0 solutions. Case studies of successful transfer of 14.0 to SMEs in Europe and
supporting regional instruments presented in the paper could inspire and enable the potential of digitalization by dealing with
main challenges hampering their diffusion into the business ecosystem.
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Abstract

A wide methodological spectrum regarding future research is offered by anticipation studies, with a special role of foresight
studies. Many studies of this type focus on generating the desired future, taking into account the fact that it is accompanied by
uncertainty. The author of this publication postulates to treat uncertainty as an equivalent -- in relation to the future -- research
object. This approach allows us to formulate general assumptions for a model of the anticipatory management of systemic
uncertainty in loT networks. The goal of such a model will not be to eliminate or even minimize uncertainty, but to regulate it to a
desired level. Such an action can bring much more benefits than trying to zero out uncertainty. On the general side, uncertainty
can be studied in 2 ways: 1) as an abstract idea; or 2) as a feature of a particular structure, also with elements of research on its
abstract component. In this paper the attention is focused on the second approach. The main research area is the loT network in
its broadest sense, with a particular role of the social construct, in the context of the study of systemic uncertainty in relation to
selected anticipatory actions. The overarching goal is to define a desired state, or to determine what such a desired state is, of
anticipatory loT uncertainty.
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Abstract

One of the key roles in the development of Industry 4.0 systems are played by "emerging technologies” as new tools with promising
- but with high level of uncertainty - capabilities. The management of such systems should be based on a comprehensive -
future-oriented - research approach. Such activities are enabled by foresight methodology. The main purpose of this publication
is an attempt to answer the following research question: “What levels of fore-knowledge and knowledge in the context of
development of emerging technologies - in relation to their feature in Industry 4.0 - should be taken into account during analysis
of uncertainties in the sense of foresight research?” In detail, the relationship of classes of research foresight methods in their
relation to types of future, scopes of uncertainty, cycles of knowledge and original levels of foreknowledge in the field of
development of emerging technologies in Industry 4.0 was examined. Emerging technologies combined with the research of
foreknowledge and uncertainties, is an interesting research area with many theoretical and practical potential implications. The
study uses the results of the analysis and criticism of the literature, mental experiment and the intuitive method as the main
research methods. On this basis a conceptual modelling was performed .

Keywords: uncertainty, knowledge, foreknowledge, emerging technologies, futures studies, foresight methods.
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Abstract

An infrastructure master plan, in a higher education institution, serves as a blueprint for the coordinated and progressive
development of the physical infrastructure and services to create a suitable academic environment required for the execution of
the core functions of teaching, learning and research. Master plans are usually developed for a long period in the life of the
institution, subject to rational and objective modification due to the dynamics that are internal and external to the academic
institution. The single case study method of qualitative research was adopted in the exploration of the implementation process
of the infrastructure master plan of a higher education institution in Zimbabwe. The findings revealed that internal and external
factors were successfully managed through the consultative approach adopted by the institution’s University Council / Board and
the Building Committee. Other findings include the fact that the institution adopted the mixed methods of infrastructure
development, which include new construction, renewal of existing buildings, purchase and renting of suitable properties in order
to keep up with the aspirations of the academic plan. Therefore, this research concludes that success in the implementation of
infrastructure master plan requires the tenacity and commitment of suitable internal operatives through collaborative monitoring
and evaluation of the various projects undertaken by those involved.

Keywords: academic institution, infrastructure, implementation, internal and external factors, master plan.

References

[1]1  Abiad A., Aimansour A., Furceri D., Granados C.M., Topalova P. World Economic Outlook: Is it time for an infrastructure
push? The macroeconomic effects of public investment, IMF Research Department’s Economic Modeling and Development
Macroeconomics Divisions, 2014, Available online: http://www.eco.uc3m.es/ temp/ppt_WEO_Ch3.pdf (accessed on 10
January 2021).

[2] Hameed R., Nadeem 0. Challenges of Implementing Urban Master Plans: The Lahore Experience. International Journal of
Humanities and Social Sciences, Educational, Economic, Business and Industrial Engineering 2008, Vol. 2, No. 12, pp. 1297-
1304.

[3] PellaM.D.A., Sumarwan U., Daryanto A. Factors Affecting Poor Strategy Implementation. Gadjah Mada International Journal
of Business 2013, Vol. 15(2), pp. 183-204.

[4]  Alharthy A.H., Rashid H., Khan, F. Identification of Strategy Implementation Influencing Factors and Their Effects on the
Performance International Journal of Business and Social Science 2017, Vol. 8, pp. 34-44.

[5]  Okumus F. A framework to implement strategies in organizations. Journal of Management Decision 2003, Vol. 41(9), pp.
871-882.

[6]  Al-Kandi I, Asutay M., Dixon R. Factors influencing the strategy implementation process and its outcomes: evidence from
Saudi Arabian banks. Journal of Global Strategic Management 2013, Vol. 7(2), pp. 5-15.

[71 Walleri D.R., Becker W.E., Linn C. From Academic Vision to Physical Manifestation, 2002, Available online:
https://eric.ed.gov/?id=ED467620 (accessed on 12 April 2020).

[8] Caruthers J.K., Layzell D.T. Campus Master Planning and Capital Budgeting. Roles and Responsibilities of the Chief Financial
Officer: New Directions for Higher Education 2003, Vol 107(99), p. 73.

[9] Lick, D.W., Kaufman R. Change Creation: The Rest of the Planning Story. Journal of Planning for Higher Education 2001, Vol.
29(2), pp. 24-36.

[10] Rudden M.S. Ten Reasons Why Colleges and Universities Undertake Campus Master Planning (and How to Align Your Campus
Planning Effort to Best Address Them). Journal of Planning for Higher Education 2008, Vol. 36(4), pp. 33-41.

[11] Guckert D.J., King J.R., The High Cost of Building a Better University. Journal of Planning for Higher Education 2004. Vol.
32(2), pp. 24-29.

68



11th International Conference on Engineering, Project, and Production Management EPPM2021

Methods for Evaluating and Ensuring the Efficiency
of the Energy Saving System in the Enterprise

Inna Miniailenko 2, Volodymyr Byba ®

abpational University «Yuri Kondratyuk Poltava Polytechnic» 24 Pershotravnevyj Ave., Poltava, 36-011, Ukraine,
2inna.minyaylenko@gmail.com, ®bibavv1@ukr.net

Abstract

The article presents the method of the improvement of evaluating the efficiency of the energy saving system in the enterprise.
The main factor in the efficiency of the energy saving system of the enterprise is the orderliness of a set of methods that are
synchronized with the current objectives of its production. As a result of the scientific works analysis, it is determined that the
criterion of innovation and investment activity of the enterprise is used in assessing the system of energy saving efficiency
measures in the enterprise. The importance of applying a three-component quality indicator of production energy management
is stressed and a system of indicators of the internal component of energy saving of the enterprise is formed. The indicators
of stimulants that have a direct impact on strengthening the level of the enterprise energy security and disincentives that have
a reverse effect on the security level were identified. A method for assessing the level of energy efficiency supply system
management is proposed to identify advanced methods in the management process of system development plans taking into
account the directions and real capabilities of the enterprise and reasons for determining high, medium or low level of energy
management efficiency.

Keywords: energy saving, system, methodology, indicators, efficiency level, matrix.
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Abstract

Cement is an important construction material in the production of concrete; however, it is expensive and unaffordable for many
low income and rural communities in developing countries. Rice husk is a by-product from rice mill process, with an approximate
ratio of 200 kg rice husks per one tonne of rice produced. The aim of this experimental study was to investigate the integrity of
concrete produced in Zambia using Rice Husk Ash (RHA) as partial replacement of cement. The primary goal was to carry out a
cost benefit analysis on the use of RHA in concrete. (RHA) was used to partially replace cement with ratios of 10%, 20% and 30
%. The 20% cement replacement mix produced the optimum results of 18 MPa concrete strength at 0.5 water/binder ratio. This
translated in cost reduction of concrete by 12.5% which is significant particularly for higher Vol.s of concrete. This concrete
produced is suitable for lightly loaded structures such as foundation footings, surface beds and walkways to benefit low-income
communities. The study further concluded that the RHA based concrete was more cost-efficient in structures that are of close
proximity to areas of rice production due to reduced transportation costs of the RHA.

Keywords: rice husk ash, partial replacement, concrete, cost reduction.
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Abstract

The concept of circular economy (CE) has been present in the literature since the 1960s. However, in recent years it has
significantly gained prominence both in scholarly and policy circles. Circular economy concept has been introduced into the
European Union (EU) policies and strategies. Transformation of the dominant economic model is a long-term process, and the
activities leading to the implementation of the circular economy paradigm are gradual. Measuring the progress towards the
circular economy model at micro, meso, and macro level is a demanding task, mainly due to the fuzziness, complexity, and
multidimensionality. The assessment of the transition towards the CE based on selected sets and subsets of indicators are
a subject of numerous publications that include both simple and more sophisticated comparisons, quantitative and qualitative
evaluations. One of the widely exploited methods to assess the sustainability, especially of transforming labour, capital, and
energy into GDP considering pollutants (mainly greenhouse gas emissions) and renewables is Data Envelopment Analysis (DEA).
The article proposes to apply the Rough Set theory introduced by Pawlak (1982), supported with cluster analysis, to reduce the
number of indicators from a given set and rules induction to assess the state of transition towards the circular economy in the
EU. Rough Set theory is a mathematical approach to vagueness addressing the issues of pattern discovery in data, decision rule
generation, and reduction of data. The main contribution of the article is to develop a model to reduce the arbitrariness of the
criteria selection in monitoring the state of transition towards the CE.

Keywords: rough set, cluster analysis, circular economy (CE), sustainability, Sustainable Development Indicators (SDI), European
Union (EU).
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Abstract

The paper presents the results of research which aimed at studying the problematic of reflexivity and responsibility in production
and service enterprises. The study was carried out in 2021 on a sample of 100 medium enterprises (between 50 and 250
employees) operating on the Polish market. The primary data was gathered through interviewing (CATI/CAWI) the top
management or owners of the companies. The following research questions are addressed in the paper: 1) How unexpected
events in the enterprise’s environment affect its competitive position? 2) Do enterprises express the need to acquire competences
related to the systematic exploration of multiple socio-technical futures (foresight)? 3) What groups of stakeholders do
enterprises feel responsible to when developing new products and services? 4) What grand societal challenges are mostly
addressed by newly developed products and services? 5) Is enterprise’s future orientation is related with its understanding and
practice of responsibility? General findings include the conclusion that companies are aware of the impact of unexpected events
on their operations and the long-term viability. They have mixed assessment of the possibility to anticipate such events and they
generally don't indicate the need for more foresight competences. In developing new products and services they mostly attempt
to address the issues of energy consumption, health and security. They feel responsible mainly to their customers and
subcontractors.

Keywords: Responsible Research and Innovation (RRI), responsible innovation, future orientation, foresight, industry, enterprise,
Poland.

References

[11  Nieminen V., Ikonen I. A future-oriented evaluation and development model for Responsible Research and Innovation. In:
Assessment of Responsible Innovation. Methods and Practices; Yaghmaei E., van de Poel I., Eds.; Routledge: London and
New York, 2021, pp. 248-271.

[2] Ejdys J., Nazarko t. Foresight gospodarczy - instrumentem orientacji na przysztos¢. Prace Naukowe Uniwersytetu
Ekonomicznego we Wroctawiu 2014, Vol. 340, pp. 651-664.

[3] Glinska U., Kononiuk A., Nazarko t. Przeglad projektéw foresightu branzowego w Polsce. Nauka i Szkolnictwo Wyzsze 2008,
Vol. 2(32), pp. 66-73.

[4] Nazarko t. Responsible Research and Innovation in Industry: from Ethical Acceptability to Social Desirability. In: Corporate
Social Responsibility in the Manufacturing and Services Sectors; Golifiska P., Spychala M., Eds.; Springer: Berlin and
Heidelberg, 2019, pp. 127-138.

[5]  Ejdys J. Strategic Orientation of Small and Medium Size Entreprises. Economics and Management 2014, Vol. 19(4), pp. 346-
358.

[6] Halicka K. Prospektywna analiza technologii - metodologia i procedury badawcze, Oficyna Wydawnicza Politechniki
Biatostockiej, Biatystok, Poland, 2016.

[71  Nazarko J., Ejdys J., Halicka K., Nazarko t., Kononiuk A., Olszewska A. Factor Analysis as a Tool Supporting STEEPVL
Approach to the Identification of Driving Forces of Technological Innovation. Procedia Engineering 2017, Vol. 182, pp. 491-
496.

[8] Nazarko J., Ejdys J., Halicka K., Nazarko t., Skorek A. Application of enhanced SWOT analysis in the future-oriented public
management of technology, Procedia Engineering 2017, Vol. 182, pp. 482-490.

[9  Nazarko J., Ejdys J., Halicka K., Nazarko ., Kononiuk A., Olszewska A. Structural Analysis as an Instrument for Identification
of Critical Drivers of Technology Development. Procedia Engineering 2017, Vol. 182, pp. 504-509.

[10] vande Poel, I. RRI measurement and assessment: some pitfalls and a proposed way forward. In: Assessment of Responsible

Innovation. Methods and Practices; Yaghmaei E., van de Poel I., Eds.; Routledge: London and New York, 2021, pp. 339-360.

72



11th International Conference on Engineering, Project, and Production Management EPPM2021

Delays in the Execution of Construction Projects
are Beyond Adequate Funding

Edoghogho Ogbeifun?, Jan-Harm C Pretorius®

a"’Postgraduate School of Engineering Management, University of Johannesburg, South Africa, 2edobunmi@gmail.com, bjhcpretorius@uj.ac.za

Abstract

Several researchers have identified funding (delayed payments and low cash flow of contractors) as a critical delay factor in the
execution of construction projects. However, experiencing delays in projects with adequate funding requires further examination.
The case study method of qualitative research was adopted, involving representatives from five universities that benefit from
infrastructure funding sponsored by a government agency in Nigeria. The Delphi technique was used for data collection and
analysis, complemented with interviews. The findings revealed six factors, namely, faulty contractor selection process, delays by
contractors and the failure to complete appropriate phases of project, complexity in project governance system, delays from fund
administration policy and the over-centralised process of inspection, monitoring and evaluation. The main contribution of this
research is the fact that delays in the execution of sponsored projects emanate from the combined effect of lapses in project
management by benefiting institutions and deficiencies in the project governance system of the funding agency. The outcomes
of this study will assist the Directors of Physical Facilities in universities to manage their internal operations and provide them
with objective information for continuous engagement with the funding agency. Improvements in project cash flow can
significantly ameliorate the associated delays in project delivery. Therefore, improvements in the in-house processes of
contractor selection and the decentralisation of the project governance structure of the funding agency, can facilitate timely
inspection, monitoring and evaluation, which enables the quick release of necessary project funds.

Keywords: adequate funding, construction projects, delays, Delphi technique, funding agency, project governance.
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Abstract

The rapid growth during the last decade has been accompanied by active construction, which in some instances neglected the
impact on the environment and human activities. Policies to promote the rational use of electric energy and to preserve natural
non-renewable resources are of paramount importance. Low energy design of urban environment and buildings in densely
populated areas requires consideration of a wide range of factors, including urban setting, transport planning, energy system
design and architectural and engineering details. The focus of the world’s attention on environmental issues in recent years has
stimulated response in many countries, which have led to a closer examination of energy conservation strategies for conventional
fossil fuels. One way of reducing building energy consumption is to design buildings, which are more economical in their use of
energy for heating, lighting, cooling, ventilation and hot water supply. However, exploitation of renewable energy in buildings and
agricultural greenhouses can, also, significantly contribute towards reducing dependency on fossil fuels. This will also contribute
to the amelioration of environmental conditions by replacing conventional fuels with renewable energies that produce no air
pollution or greenhouse gases. This study describes various designs of low energy buildings. It also outlines the effect of dense
urban building nature on energy consumption, and its contribution to climate change. Energy saving measures in buildings are
also presented.
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Abstract

The project management office (PMO) is an organisation structure with the authority to ensure efficient resource utilisation,
proper division of work, and interaction among project units. Although, a PMO often operate within an existing structure (e.g.
matrix), the complexity associated with contingency features and human dynamics of its design elements can influence efforts
to achieve a project objective. In this study, using quantitative methods of operations research, the structure of a PMO was
modeled to maximise personnel utilisation function. The work content and numbers of employees at Supervisory (S), Management
(M) and Top Management (TM) levels were determined through work sampling methodology. The human utilisation factor of the
firm and span of control at S, M and TM levels were (0.9640, 0.8608, 0.8674) and (6,3,3), respectively. The PMO can effectively
discharge its duties with 38, 6, 2 and 1 personnel at operation, supervisory, managerial and managing director positions,
respectively. This study revealed how operations research paradigm can enhance research opportunities in project-based
organisations and organisation design theories. The use of quantitative approach in organisation design can optimise manpower
utilisation decisions and associated cost implications in a Project Management Office.

Keywords: project, project management office, organisation structure, personnel, modeling.
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Abstract

The issue of ensuring economically stable and safe operation of financial institutions has always been relevant. Given the today's
realities, this question gains in importance. The paper analyses and advances the theoretical justification for the need to
implement institutional forecasting. It describes the concept of economic security in relation to the results of scientific research.
The paper provides forecasts and its main functions. The positive effects of the implementation of forecasting methods in the
economic security system are determined. In addition, the interdependence between short-term and long-term systems
of economic security is characterized. An adequate model for forecasting has been updated, which could be treated as universal.
Keywords: economic security, threats, forecasting, financial institution.
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Abstract

This paper investigates the prediction capability of deterministic methodologies in estimation construction productivity in
earthmoving operations. Published literature includes several estimation methodologies stemming from (a) equipment
manufacturers’ manuals, (b) editions from German contractors’ associations or individual researchers and (c) textbook editions.
The purpose of this research is to assess the yielded productivity estimation results under the prism of fourteen estimation
methodologies. Itis - to the authors’ best knowledge - the first research attempt for the comparative evaluation of such a diverse
set of estimation methodologies, with the aim of quantifying their effects on the operations analysis in earthmoving works. A
uniform mathematical modelling approach is used to formulate the relevant estimation equations and, subsequently, a real-case
scenario of an earthmoving project in Greece is used as a benchmark against which the robustness of each methodology is
assessed. A sensitivity analysis on main productivity factors concludes the research. The preliminary results indicate that
equipment manufacturers’ methods are more optimistic and present higher sensitivity to specific productivity factors (e.g. swing
angle), whereas the German-oriented approaches are more conservative with less variability due to differing productivity factors.
Keywords: construction productivity, estimation, excavation, statistical analysis.
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Abstract

The article investigates some aspects of disciplinary liability for corruption offenses in Ukraine. The application of disciplinary
liability for corruption offenses is analysed to improve the anti-corruption legislation of Ukraine. Fighting corruption is one of the
main problems of the country, which should consider certain directions of European integration. Corruption includes a set of
various offenses, in particular crimes, administrative and disciplinary offenses, which together pose a threat to national security
and, violate fundamental rights and freedoms. The analysis of disciplinary liability for corruption offenses in Ukraine
demonstrated that the main problems of liability for corruption offenses are related to the imperfections of courts, delaying the
judicial process, and disadvantages of Ukrainian anti-corruption laws. These problems could be solved by establishing tougher
measures of liability for corruption and disciplinary liability in the form of dismissal for committing administrative offenses related
to corruption. Disciplinary liability in the form of dismissal is a consequence of bringing a person to criminal and administrative
liability for corruption offenses. Such responsibility should apply not only to civil servants, but also to local government officials.
Relevant changes to the legislation will reduce the number of offenses and in general reduce the level of corruption in Ukraine.
Keywords: disciplinary liability, corruption offenses, legislation of Ukraine.
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Abstract

Green Retrofit (GR) technologies have been introduced as one of the solutions to achieve sustainability in existing buildings.
However, the significance of GR technologies is varied with their implications on sustainability pillars: environmental, social, and
economic. Hence, this study was carried out to identify significant technologies in terms of each individually as well as all three
pillars. A survey among a sample of thirty (30) experts who have involved in green building activities, having sound knowledge
about GR technologies offered their views on the relative significance of those technologies using the mean and standard
deviation values. According to analyses, most of the significant technologies were in the main category of energy & atmosphere
(E&A) and water efficiency (WE) and contributing to sustainability from all perspective. The top four technologies include use of
solar energy power generation systems, energy-efficient equipment, biomass boiler, and green roof technology However, the level
of significance of GR technologies varies according to selected sustainability pillar (s). Therefore, the study recommends that the
sustainability principles should be one of the criteria along with others in selection of appropriate GR technologies for a given
context.

Keywords: Green Retrofit, sustainability, sustainability criteria, technologies.
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Abstract

The paper is a research result of recent publications of the same authors regarding the use of alternate means in aerial work.
It presents general assumptions and results of the studies on theoretical and practical aspects of providing selected services
with alternative technical means. The study focused on the areas of aircraft application in building and utilising linear objects,
but its results can be used in a wide range of aerial work. Specific conditions for the chosen area induce the formation of the
base of rules and the base of knowledge in applying alternative technical means. It will be essential to prepare the approximate
inference standards leaning on insecure or incomplete knowledge. Additionally, the article contains a list of examined factors
influencing the adaptation of Unmanned Aircraft Systems as components of the model of conversion of services that could have
an impact on decision-making in terms of applications of alternative air platforms. The presented method of using machine
learning for decision making in that area gives a possibility of model development and innovation in aerial work.

Keywords: aerial work, service provision effectiveness, process management, air services, air-services, Unmanned Aircraft
Services (UAV/RPAS), alternative technical means.
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Abstract

The paper is focused on the problem of supporting the management of the processes of the generation, realisation, and the
implementation of technological innovations. It is aimed at presenting an original methodology for supporting the development
of technological innovations at an R&D organisation. The development of the methodology is preceded by extensive literature
review and case study analyses, and is based on the author’s practical experience in managing research project. The methodology
assumes the integration of the triad of tools, i.e. future research (foresight), technology assessment, and organisational
capabilities assessment. An original matrix approach is adopted where the individual tools in the triad are applied in a way
enabling their mutual complementation at successive stages of the innovation process. It is an original contribution to the body
of knowledge as an integrated use of the tools in question is still a rare phenomenon and the identified single examples relate
mainly to combining only two out of the three considered tools. Furthermore, the tools are not used comprehensively, but only
selectively, e.g., at some stages of innovative processes. The usefulness of this methodology has been demonstrated in the
course of executing strategic research projects in the field of machine construction and maintenance.

Keywords: R&D organisation, technological innovations, future research, technology assessment, organisational capabilities
assessment.
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Abstract

The problems related to R&D results commercialisation constitute an area of in-depth analyses due to a significant importance
of applying research results in the economy, high level of their complexity and numerous barriers hampering effective application
of innovations in enterprises. The remedy for overcoming or limiting the existing barriers are effectively conducted
commercialisation processes with the use of dedicated models. Although commercialisation processes models are a subject of
theoretical investigations and practical applications, there is a research and empirical gap concerning commercialisation
processes models for the use by R&D organisations. The article is aimed at presenting a proposal of such a model, composed of
several hybrid submodels, meant for the use at R&D organisations, based on the input criteria (the type of innovation, the
production scale) conditioning the choice of the commercialisation path (sale, licence, service, spin off), while taking into account
the sets of dedicated marketing tools (ATL, BTL). The model, with a focal point of an R&D result (innovation), comprises the phase
from the idea generation (R&D concept) to the phase of its marketisation (launch). The article presents good practices on the use
of the developed model while implementing R&D results in the fields of, e.g., materials engineering and optomechatronics.
Keywords: commercialisation, R&D organisation, models of the commercialisation process, marketing tools.
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Abstract

The authors address the main risks and threats faced by businesses oriented towards external markets. Since the national
economies of most of the world are affected by crises caused by forced quarantine, the identification of threats to business
structures is a pressing issue. The research was carried out on the example of the corporation «Kernel Group», which includes
JSC «Poltava oil extraction plant - Kernel Group», JSC «Kernel - Trade» and other structures. An analysis of the risks associated
with external economic activities in the context of the ongoing global pandemic revealed an increase. In particular, the risk of
increasing the economic egoism of highly developed countries is a desire to protect, first and foremost, their own national
economies from the negative impact of the pandemic, as well as the risk of recognizing quarantine as a force majeure for
business. The further research will focus on the development of methodological tools of risk management for business-oriented
foreign economic activities, under conditions of global pandemic and political instability in individual regions of the world using
the model «Three Lines of Protection» (3LOD) and DRG (dynamic risk management).
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Abstract

In general, construction projects suffer different risks during their lifecycles, depending on the project specifications and
environment. The COVID-19 pandemic has provided many challenges and difficulties for the construction industry. This study
presents an assessment of 47 major risks affecting construction projects funded by external sources. The studied risks were
categorized by using PESTLE technique that includes political, economic, social, technological, legal, and environmental risks.
A questionnaire survey was conducted on thirty-four construction organizations who implemented or supervised projects funded
by external sources. The six risk groups were assessed in terms of the probability of occurrence and the severity on both project
cost and project schedule. In conclusion, the results showed that the environmental and legal risks are the most important groups
of risks according to the respondents’ opinions. The results showed that the most important risk factors are the difficulty of
issuing licenses and permits, and the inappropriate definition of scope of work. This study indicates the difficulties and risks
faced by construction organizations involved with construction projects funded by external sources during the COVID-19
pandemic. This will help managers and fund providers to make decisions regarding risks during difficult health conditions.
Although this study was conducted in Jordan, it can be applied in other countries with similar properties and conditions.
Keywords: construction projects, risk factors, COVID-19 pandemic, crisis, external sources, PESTLE, questionnaire survey.
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Abstract

In this paper a review analysis and the presentation of three-dimensional effect of addition of zirconium, Zr, on the wear resistance
of commercial aluminum using a pin-on-disc apparatus at different loads, speeds, and periods and the loss of mass was measured
at each condition then taken as a criterion for comparison. Al-Zr master alloy was prepared followed by Al-Zr, Al-Ti-B, and Al-Ti-B-
Zr micro alloys preparations. After the casting process that produced cylindrical workpieces that were used in the wear test,
a modified and calibrated wear tester machine was used. The obtained results, presented three-dimensionally, indicated that the
mass loss is the function of the three parameters: load, speed, and time. The speed was found to be the main affecting factor,
where the grain refined alloy is recommended to work under the medium speed and load conditions for prolonged service. The
wear resistance of aluminum is appreciably enhanced by the addition of Ti-B as a grain refiner, but is deteriorated by adding Zr.
This work is original in that it was conducted on a set of Al micro alloys and the study was performed three-dimensionally i.e
taking into account load, speed, and time.

Keywords: aluminum, grain refinement, titanium-boron, zirconium, three dimensional, wear resistance.

References

[11  William Callister D. Materials Science and Engineering an Introduction7th edition; John Wiley, New Jersey, USA, 2007.

[2  Jones G.H., Person J. Factors Affecting the Grain Refinement of Aluminum Using Titanium and Boron Additives Met. Trans.
B, 1976, p. 223-234.

[3] Cibula A. J. Institute of Metals, Vol. 80 (1951-1952), p. 1-15.

[4]  Agmaz E. Experimental analysis and modeling of wear in rocket rail launchers [Msc thesis]. Cankaya Ankara: Middle East
Technical University; 2011

[5]  Abdel-Hamid, A.A. Effect of other elements on the grain refinement of Al by Ti or Ti and B. International Journal of Materials
Research 1989, Vol. 80(8), pp. 566-569.

[6]  Johnson M. Influence of Zr on the Grain Refinement of Al Z. Metallkd 1989, Vol. 85, pp. 786-789.

[71  Jones G.P., Pearson J. Factors Affecting the Grain Refinement of Aluminum Using Titanium and Boron Additives met. Trans.
B 1976) p. 223-234.

[8] Abdel Hamid A.A., Zaid A.l.0. Poisoning .of Grain Refinements Some Aluminum Alloys. In Current Advances in Mechanical
Design and Production, 2000, MDP-6, p. 323-331.

[9]  Zaid A.I.O., Abdel-Hamid A.A. Poisoning of Grain Refinement of Some Aluminum Alloys In Current Advances in Mechanical
Design and Production, 7th, Cairo Intern. The conference, Cairo, 2000, p. 331-338.

85



11th International Conference on Engineering, Project, and Production Management EPPM2021

Challenges and Barriers to Connect Manufacturing Continuous
Improvement Processes to Industry 4.0 Paradigms

José Daniel Rodrigues Terra 2, Fernando Tobal Berssaneti °, José Alberto Quintanilha ¢

ab.Escola Politécnica da Universidade de Sdo Paulo, Av. Prof. Luciano Gualberto, 1380 - Butantd, S&o Paulo/Brazil,
adaniel.terra@usp.br, *fernando.berssaneti@usp.br, ¢jose.quintanilha@gmail.com

Abstract

The article exposes the difficulties in integrating the vectors ‘industry practices 4.0’ and ‘World-Class Manufacturing’ due to the
rapid expansion of production systems and the increasingly complex data monitoring. The methodology applied was a study of
multiple cases, with the aid of a semi-structured questionnaire. Responses from 16 companies were analyzed. The companies of
different expertise, all of large size represented five countries and three continents. The results show when organizations' strategy
is linked to industry 4.0 practices and the World-Class Manufacturing method. The outcomes also demonstrate that human
resources are essential in this integration. However, the practices of continuous improvement do not keep up with the speed of
development that the industry 4.0 model proposes, requiring studies directed to the vectors ‘World-Class Manufacturing’ and
‘industry practices 4.0". Although if there is a coexistence of improvement and innovation in world-class manufacturers, the
literature has not yet provided a complete understanding of how this coexistence can be achieved at the manufacturing level. Like
this, the authors of the article present the main actions to overcome these barriers. The conclusions drawn suggest that the
barriers found for the increasing progress of these procedures, such as the costs associated with the use of technologies, the
lack of knowledge of the methods and tools applied, the lack of trained and qualified human resources and the resistance of
people to the use and application of the new practices adopted, has been shown to be robust in the face of the desired progress.
Keywords: Industry 4.0, World-Class Manufacturing (WCM), continuous improvement, strategy, case studies, human resources.
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Abstract

One of the most important issues in today's supply chain management is a choice of governance mechanisms that foster receiving
the highest possible supply chain performance. Supply chain governance consisted mainly of two dimensions: contractual and
relational. The substitute perspective emphasises that governance mechanisms are substitutes. However, in the dominant
perspective governance mechanisms function rather as complements. The interaction of relational and contractual governance
is called ambidextrous governance. The problem of how different supply chain governance mechanisms affect supply chain
performance it is still not solved. Additionally, the research shows different impact of governance mechanisms on collaboration
in supply chain and its influence on performance for buyers and suppliers . Therefore, the purpose of the study is to analyse the
ambidextrous governance impact on supply chain performance. Models taking into account buyers and suppliers’ perspective
were developed. The study is based on Computer Assisted Telephone Interviews among buyers and suppliers representing
manufacturing companies. The results prove that supply chain performance is influenced by relational governance in case of
buyers and suppliers. Furthermore, the presence of a second-order construct called ambidextrous governance and its effect on
supply chain performance for suppliers was proved. However, in case of contractual governance the impact on performance is
significant only for suppliers.

Keywords: supply chain, ambidextrous governance, relational governance, contractual governance, supply chain performance,
buyers, suppliers, model.
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Abstract

This work investigates the tensile strength (cUTS) of tests ASTM D3039 specified parts manufactured using UWFSW by Al 6082-
T6 material. Three parameters were varied in the fabrication of test specimens: rotational speed from 1000 to 1800 rpm, traveling
speed from 4 to 10 mm/s, and shoulder diameter from 10 to 20 mm. Using a polynomial fitting model of second-order, hybrid
optimization methodologies such as artificial neural network- genetic algorithm (ANN-GA), and adaptive neuro fuzzy interface
framework - genetic algorithm - (ANFIS-GA) are also used to optimise these process parameters. ANN-GA achieved the highest
precision of 98.99 %, resulting in optimum parameters like rotational speed 1800 rpm, travelling speed 4 mm/s, and shoulder
diameter 15 mm to produce a maximum tensile strength of 199.0212 MPa. The hybrid models developed could be used to predict
and maximise specific process parameters and impacts for a variety of industrial situations.

Keywords: underwater friction stir welding, ANN-GA, ANFIS-GA, RSM-GA, tensile strength.
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Abstract

This work provides a method to help optimize the underwater friction stir welding (UFSW) process of pipes based on the fuzzy
multi-criteria decision making (FMCDM) methodology. In the optimization phase ambiguity and vagueness are dealt with using
linguistic variables parameterized by triangular fuzzy numbers. In the UFSW an important consideration is the cooling effect
during the process on the surrounding water. A study is being conducted to conclude and optimize the effects of the UFSWoP
process parameters on the welded joint's mechanical properties. Experiments were performed at three levels of three parameters:
tool shoulder diameter tool, tool rotational speed and travel speed. For optimization, the MCDM methods were applied
as an approach for selecting the optimal values of the parameters. Using MCDM in optimizing the UFSW process is rare and has
a limited number of publications. The MCDM techniques used are the Evaluation Based on Distance from Average Solution
(EDAs), VlseKriterijumska Optimizcija | Kaompromisno Resenje (VIKOR), hybrid Fuzzy - EDAS and hybrid Fuzzy -VIKOR to find
the optimum process parameters which maximize the values of responses: the UTS and the VHN of the welded joint. Results
showed that hybrid Fuzzy-EDAS and Fuzzy-VIKOR theory can solve the limitations of using EDAs and VIKOR when uncertainty
problems exist in the data. For the used parameter ranges the optimum values were 20 mm, 1800 RPM and 4 mm / min respectively
for shoulder diameter, rotational speed and travel speed.

Keywords: UWFSW, aluminium pipes, EDAS, VIKOR, hybrid Fuzzy -EDAS, hybrid Fuzzy -VIKOR.
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Abstract

Life Cycle Cost (LCC) is a vital decision-making tool for realization of investments. However, it is often challenging to forecast
the LCC of a building as it comprises several elements which are influenced by a range of factors. Hence, this study was carried
out to identify the significant factors affecting LCC elements of buildings. Twenty-six factors identified through a comprehensive
literature review were presented to thirty-four experts in the construction industry through a questionnaire survey to collect their
views on the significance of those factors. Weighted mean was calculated for each factor to determine the relative significance
and thereby identify the affecting level of each factor for LCC elements of buildings. The six most significant factors include: plan
shape of the building, size of the building, number of occupants, quality of materials and equipment used, the function of the
building, and technology used. Further, the cost of most elements, such as utility, administration, services maintenance, cleaning,
external work, and maintenance management is highly influenced by the function of the building. Hence, the study recommends
that having a clear understanding on the factors affecting LCC elements is important to proper LCC planning.

Keywords: building, factors influencing LCC, LCC, LCC elements.
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Abstract

How can we think and shape collaborative manufacturing networks in digital ecosystems to support Sustainable Development
Goals of the United Nations? Since the introduction of “Industrie 4.0” ten years ago - igniting the vision of a fourth Industrial
Revolution - progress has been made in digitally connecting the shopfloor with the business level within smart factories.
According to the new 2030 vision for Industrie 4.0, the collaboration between factories and complementary actors in flexible and
globally networked value creation systems is at the forefront. An analysis of practice examples in that context revealed three
development paths towards a digital, networked and sustainable manufacturing industry of the future. This article describes and
analyses the collaborative vision and scenario building processes for Industrie 4.0 based on the concept of a multi-actor, multi-
level and multi-sector policy approach. Key findings underpin the relevance of interpersonal relationships and networks based on
mutual trust for successfully thinking and shaping futures in a participatory, systemic and integrative way. Based on some
practical implications for designing collaborative manufacturing networks in digital ecosystems the article concludes with a call
for collective action towards the Sustainable Development Goals to be achieved by the year 2030.
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Abstract

This paper studies the heat transfer (free convection) over a variable temperature plate in porous medium. The governing
differential equations are non-dimensionlized and solved by the Laplace transform technique. Exact solutions for the non-
dimensional variables (velocity and temperature) with variable temperature plate are obtained. The solutions agree with the
existing literature. The effects of temperature and velocity variations of the plate are analysed for different Prandtl number,
Grashof number and for Newtonian and non-Newtonian fluids.

Keywords: free convection, porous medium, variable temperature, Laplace transform, exact solution.
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Abstract

The current study presents in-depth analyses of five distinct risk dimensions concerning age, gender, country of origin and
existence of an entrepreneur in the family. A unique aspect of this study was the repeated analyses for the same hypotheses,
using data from three independent rounds of data collection. This design made it possible to identify inconsistencies in any data
trends. Individuals who had an active enterprise had significantly higher scores for risk-taking propensity and profit-contingent
risks than aspiring and non-entrepreneurs’ groups across all three rounds of data collection. On the other hand, entrepreneurs did
not have significantly different scores for risk aversion than the other two groups. A series of linear regression analyses indicated
that younger males from a developing country and existence of an entrepreneur in a family had significantly higher risk-taking
propensities. Inconsistencies in results for risk-enjoyment and creative risk dimensions may be better understood through
qualitative, longitudinal research.

Keywords: entrepreneur, risk-taking, personality, entrepreneurial personality, social entrepreneur.
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Abstract

The research aims to emphasise the relevance of the Design of Experiments (DOE) technique as a reliable method for ensuring
efficient use of statistical methods in routine industrial processes. A case study approach with a deductive strategy was used to
assess the effectiveness of different DOE methods to achieve the desired objectives. Screening, mid-resolution and high-
resolution DOE methods helped identify, characterise, and optimise an experimental variable against the desired output response.
A general framework for effective DOE is provided as part of DOE planning, including defining DOE objectives, selection criteria,
noise reduction, and application across industries. Overall, various DOE models proved successful in identifying a complicated
relationship between experimental variables and output response. However, when ideal DOE models may not be feasible, reducing
test run by choosing lower resolution DOE or fewer replicates can still provide important insights into the experimental variables’
impact on output responses.
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Abstract

The study provides knowledge on the adoption of the Robotic Process Automation (RPA) technology during the COVID-19
pandemic in 110 Polish service companies. As this research was the first of its kind in Poland, the objectives of the CAWI survey
were to identify the technology features of the RPA technology and the related determinants and barriers influencing the adoption
of the RPA as well as to determine correlations between them. Moreover, the statistical analyses involved considering whether
there were differences in the evaluation of individual RPA technology features, mainly in terms of perceived usefulness, ease of
use, security and functionality. The results of the study show that almost 60% of the respondents indicated that robotization tools
allowed maintaining continuity of business processes during the pandemic. The highest rated were features related to usefulness
of the RPA technology. Furthermore, the analysis pointed to the most frequently indicated barriers to technology implementation
that were related to non-optimized, non-standardized and non-digitized processes with a large number of exceptions. The study
contributes to scientific knowledge and has practical implications for process automation decision-makers concerned with the
adoption of the Robotic Process Automation technology. The obtained results can help them to understand the potential enablers
and barriers to the adoption of software robots by enterprises and may be an important determinant for companies’ managers in
the area of implementation of such solutions.
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Abstract

In business exchanges partners are rarely similar in terms of their resources and competencies, which cause differences in power.
The power asymmetry can be defined as the difference between the dependence level of the other relationship party which can
increase or decrease over time of the relationship. The power asymmetry is not a static concept as it changes over time, which
suggests the logic of dynamic viewpoint on power and power asymmetry. In our study we distinguished two types of factors being
externally positioned with regards to the relationship, factors occurred inside or outside the companies which constitute the
relationship. It is a need for better understanding of power dynamics factors in business-to-business relationships, which we
recognized as a research gap. The aim of the article is to identify and organize the factors which caused the most significant
increases and decreases of power in the business-to-business relationships from the weaker suppliers perspective in
manufacturing industries context. The applied research method is focused on a qualitative approach, in particular essays writing
by 23 suppliers’ representatives to analyse the factors of power change. We used Critical Incident Technique to identify situations
in which the power increased and decreased in researched relationships the most considerably.
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Abstract

This study aims to investigate how the different leadership levels can apply change management successfully in larger
organisations in order to facilitate business excellence. First, change models and leadership theories are analysed under EFQM
principles, as it is selected as the framework for excellence. Then, a theoretical change management process is synthesised in
alignment with leadership organisational levels. The research process is enriched by 6 semi-structured interviews in two different
case studies, while the previous findings are validated through 3 structured interviews in a third case study. The analysis shows
that although leaders believe that they identify the need for change, sometimes they do not, or they make sense of it too late. As
such, a five-step change process model is created as the conclusion of the theoretical and case studies analyses. The value of
this research is the connection between theory and practice as it tries to identify the responsible gaps for wrong or not fully
successful organisational change projects. The suggested model simplifies the theory into practical steps while the success
factors ensure that the enablers can support change efficiently. Further research based on the adoption of Senge’s systems theory
for network leadership level is recommended to organisations.

Keywords: business excellence, change management, model, process.
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Abstract

Currently, every company is competing to improve the performance of their supply chain. Therefore it requires risk management
in the supply chain to mitigate losses. This study aims to identify risks and develop risk mitigation strategies at PT. SPLP. In this
study, every risk in the Supply Chain Operation Reference is identified first so that the causes of each risk can be identified.
Furthermore, a mitigation strategy will be formulated based on the best based on the criteria. Based on the study results, it was
found that each division has its own risks and it was found that conducting a briefing at the beginning of each shift was believed
to be the best mitigation strategy. These results indicate that each company has different risks and the results of different
mitigation strategies due to different data processing methods. It takes risk management that is carried out and evaluated
regularly at PT. SPLP.
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Abstract

One of the world’s major problems is the issue of energy efficiency and energy saving. The level of energy consumption in Ukraine
is three times higher than in EU countries. According to government estimates, the energy consumption in the Ukraine could be
reduced by almost half by the introduction of energy efficient technologies in industry and the residential sector. Therefore, the
potential for the development of efficient energy use, particularly in the field of real estate exploitation, is very high. Ukraine has
been an outdated housing fund with a high degree construction period of 1950s and 1970s. Energy consumption of housing and
communal services is 31 %. This requires defining the directions of housing reconstruction on the basis of improving its energy
efficiency and energy saving. So, the proposals to increase the energy efficiency level of housing were further developed.
Comprehensive research of the volume of the rural building in relation with the energy-saving potential in this sphere was
conducted, based on foreign experience and the proposals regarding alternative energy development. Volumes and cost of energy
consumption indicators in the city and in the countryside were calculated. The role of energy consumption actors at the state and
local levels was justified. Directions for level energy efficiency increase in rural houses were suggested.
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Abstract

Cities in the modern world face many challenges. One of these is waste management, which is growing year on year and poses
problems in terms of collection, storage, disposal and recycling. In smart cities a number of solutions based on modern
technologies are being implemented to support waste management. The aim of this paper is to identify the main directions and
research trends in the scientific literature on technologies used in waste management in smart cities. The article includes
a bibliometric analysis of publications from 2011-2021, collected from the Web of Science and Scopus databases. The
methodology used in the study includes: selecting key words and defining search criteria, creating a unique database of
bibliographic records, and then analysing the results and identifying the major research trends. Thanks to the research process
carried out, the leading countries, institutions, journals and authors in terms of publication activity were identified, as well as the
most frequently occurring terms. The key word analysis identified the main research directions.
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Abstract

The aim of the article is to provide a classification of scientific research relating to European Green Deal (EGD) issues, to assess
their compatibility with the areas identified in the EGD strategy document and to identify emerging directions of the future
research. A systematic literature review based on bibliometric analysis articled included in Scopus and Web of Science database
was conducted for the study. The purpose of a systematic literature review is to identify, integrate and evaluate research on a
selected topic on the basis of clearly defined criteria. Research query included: (TITLE-ABS-KEY ( "EU" OR europ* ) AND TITLE-
ABS-KEY ( "green deal") ) in case of Scopus and TS = ("EU" OR europ*) AND "green deal") in case of Web of Sciences database.
For the purpose of the analysis, 641 publication records were qualified. The bibliometric analysis allowed to identified eight
thematic clusters and linked them to the eight areas of European Green Deal strategy is based on.
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Abstract

All over the world, there has been a growing demand for innovative ways of managing cities, due to the continuing problems in
many areas of urban life. Tools that involve multiple stakeholders in working together to create shared benefits are now essential
in developing new solutions in cities. One such tool is foresight. The aim of the article is to verify the author's methodology of
applying foresight research in creating a vision of city development. The study was conducted as part of the social project
"Zambréw Foresight 2040". As a result of the research process, 4 scenarios were developed - visions of the development of the
city of Zambrdw in the perspective to 2040: the names of scenarios are the following: S1 - Winning Zambréw, S2 - Neglected
Zambréw, S3 - Dead Zambréw, S4 - Worried Zambrdéw. In addition, 14 actions were identified that need to be taken in the
perspective until 2040 in each area in order to make the S1 - Winning Zambréw scenario a reality. The results obtained from
urban foresight projects can definitely be used as a set of data and proposals for socially acceptable solutions when creating
long-term city development strategies and many other documents important for the city's functioning.

Keywords: foresight, city management, participation, vision, Poland.
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Abstract

Modern cities face many challenges related to globalisation, metropolisation and digitalisation. The smart city concept, which
has been gaining popularity in recent years, is considered an answer to their needs. One of the paradigms of modern smart cities
is the Internet of Things. This article aims to identify the main research directions and trends in the scientific literature in the field
of Internet-of-Things-based smart cities. The author of the paper conducted a bibliometric analysis of publications from 2012-
2021, collected from the Web of Science, Scopus and IEEE Xplore databases. The methodology includes: (i) the selection of
databases and key words, (ii) defining search criteria, (iii) data export, creation of an aggregate database and record selection,
and (iv) the analysis of the results and identification of the major research trends. The study involved 1019 publications. The last
stage of the research process identified the leading countries, institutions, journals, and authors in terms of publication activity,
as well as the most frequently occurring terms. The key word analysis allowed identifying five main research directions: loT
application domains in smart cities, loT architecture for smart cities, energy, security and privacy and data. Within each area, the
main research themes were identified, and selected publications were reviewed.

Keywords: smart city, Internet of Things, loT, bibliometric analysis.
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Abstract

The research problem discussed in the paper is innovative mobility solutions in rural areas. The aim of the study is to identify the
specifics of the different research methodologies and innovative mobility solutions in the Baltic Sea rural regions. The article
consists of two parts: theoretical and practical. The first part presents the literature review of the rural areas mobility problems
and innovative solutions in this field. The theory is confronted with the results of empirical research. The study was conducted
between 2019 and 2021 using different research methodologies. The research was carried out by different institutions like
universities and local governments representing 7 countries. Both quantitative and qualitative methodologies were used. The
research confirmed the assumed concept and demonstrated an interesting differentiation of the methodologies and relatively
many innovative mobility solution proposals in rural regions. The most common and expected solutions by the local citizens are
electric bikes and cars as well as bike sharing model. The paper is novel in character mainly because of the presentation of the
juxtaposition of different methodological approaches and innovative mobility solutions The paper fills this gap in both theory and
practice.

Keywords: innovations, mobility models, mobility research, rural areas.
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Abstract

Intelligent transport systems (ITS) are undoubtedly an opportunity for the sustainable development of smart cities today. ITS is
based on advanced transport technologies that help minimise the emission of harmful substances to the environment. Smart
mobility and ITS are related to the use of ICT. The implementation of technologically advanced ITS is associated with several
benefits, barriers and difficulties. However, transport, ITS and smart mobility (as a component of a smart city) are indicated as
the most desirable option for sustainable urban transport systems. The article aims to identify barriers related to the
implementation of ITS in cities from the point of view of people responsible for the organisation of urban transport representing
the local government of selected voivodship cities in Poland. The goal formulated in this way allowed to identify the following
research question: what are the problems and barriers of implementing ITS in the city from the local government’s perspective?
To achieve the paper’s aim, the author based their analysis on a qualitative technique of collecting empirical data. Ten individual
in-depth interviews were conducted with representatives of local governments (vice-mayors and members of urban transport
organisers) in voivodship cities, which represented six Polish macro-regions. Research results and findings indicate the main
categories and subcategories of barriers related to the ITS implementation. The identified barriers are grouped into the following
categories: economic, social, organisational, technological and legal. The contribution is twofold: first, in the presentation of the
theoretical and practical barriers to ITS in juxtaposition; and second, in identifying the intelligent transportation impact, which
affects the provision of being a smarter city. The findings can positively influence as important factors for local governments to
focus on intelligent transport.
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Abstract

The Department of Rural Roads (DRR) is one of highway authorities in Thailand that is responsible for over 48,000 kilometers
of rural roads and highway networks. One of its responsibilities is to provide better road safety management. In road safety
procedures, blackspots are usually identified by observing the frequency of accidents that occurred at a particular road section.
This research is aimed to develop a model that includes levels of severity of accident in the process of blackspot identification.
The classification of severity levels includes deaths, serious injuries, minor injuries, and damaged property only. The Analytic
Hierarchy Process (AHP) is employed to derive the weight of each severity level. The identification model is developed using
Equivalent Accident Number (EAN) together with Upper Control limit (UCL). The data applied in the model are obtained from road
accident investigation of DRR. The five roads, including Nakhon Ratchasima 3052, Chonburi 1032, Nonthaburi 3021, Samutprakarn
2001 and Chiangmai 3029 have been selected based on the top frequency accident recorded in the last three years. Based on the
results of blackspots founded in the study, most accidents occurred from frontal and rear ends by road users driving above the
speed limit. Recommendations are also discussed.
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Abstract

Air-conditioner is commonly used in high-temperature countries, including Thailand. Moreover, global warming and Covid-19
pandemic raise demand of high-quality air conditioners in the country. The air conditioning companies then need to properly
manage their inventory to ensure the stock availability. This study examines and minimizes the inventory cost of air conditioners
in the long-term utilizing the system dynamics (SD) modelling approach. Key factors affecting air conditioners’ demand in Thailand
are considered in the developed SD model. The results show that the most suitable order quantity that leads to the lowest
inventory cost is 4,201 per order. The air conditioning companies may use the developed SD model to test with different demand
and select the most suitable order quantity that will bring the lowest inventory cost in the long term.
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Abstract

Employee job performance is a very important aspect for an organization due to the significant impact on organizational
performance, therefore the article aims to identify factors that positively shape job performance. It has been shown that
employees’ turnover is a mediator in the job performance model based on turnover-mitigating servant leadership. Additionally,
the influence of employees’ dynamic capabilities has been analysed. The developed moderated mediation model is empirically
verified based on the data collected from 263 managers working in profit-oriented organisations in Poland. The results were
analysed using Macro for IBM SPSS Statistics. The conducted study revealed the significance of servant leadership in influencing
job performance, but also the disruptive relationship between employees’ turnover and the impact of employees’ dynamic
capabilities in reducing employees’ turnover. Therefore, this research provides practical implications for managers and for
organizations about the need of selecting the right leadership style to improve employee job performance.

Keywords: servant leadership, employee job performance, employee turnover, employees’ dynamic capabilities, organizational
performance
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Abstract

It is a known fact that design plays a very important role on effective and efficient marketing and customer satisfaction of any
kind of products. New products have to be dramatically designed and manufactured: they are expected to meet the needs and
requirements of customers, differ from the competitors, and be friendly with the environment. Thus, it is important to work closely
with customers to make sure that the products will fulfil their needs and requirements. This research was to propose an innovative
design approach for charcoal briquettes packaging design to meet the customer requirements. It has four phases. First, it was to
explore the customer’s requirements and translate the customer’'s requirement to product characteristics. Second, it was to
explore the customers’ perceptions to product visual form through emotional design approach. Third, it was to create the new
product packaging. Customers’ requirements and customer perceptions were integrated to create a new charcoal briquettes
packaging. Forth, it was to evaluate possible impact on the environment of a new packaging design and process during its life
cycle through carbon footprint values. Based on the results found in our study, it appeared that customer requirements play an
important role of design and production as well as functional design of briquette packaging. The innovative design approach can
be used to guide designer design the charcoal briquettes packaging to meet the requirements and perceptions of customers,
illustrate the product identity and be friendly with the environment.

Keywords: customer requirements, emotional design, quality function deployment, brand identity, life cycle assessment.
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Abstract

The dynamics of change in the area of innovative technologies, the continuous development of industry, as well as advancing
globalization and increasing competition, force to implement and use new technologies or improve existing ones. This article
attempts to identify the factors that determine the development of printing technologies in Poland. The research process included
the following methods: desk research, STEEPVL, interviews, expert panel, brainstorming, survey research. The evaluation process
of factors determining the development of printing technologies in Poland was conducted among printing companies in PKD
section C, division 18 printing and reproduction of recorded media, N=370. The surveyed group consisted of technologists and
management staff of the following departments: production, technology, and quality control. As a result of the conducted research
process, key factors were identified in terms of importance and uncertainty with a perspective of 2030. The conducted research
helped to fill the gap manifesting itself in the lack of determination of the influence of factors of the internal and external
environment of enterprises that influence the development of the printing industry in Poland in the long-term perspective.
Keywords: STEEPVL, printing technologies, printing industry.
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Abstract

This paper proposes a novel approach that integrates the capability of empirical validation of structural equation modelling (SEM)
and the prediction ability of Bayesian networks (BN). The Hybrid SEM-BN approach was used as a decision support framework to
examine the interplay between salient organizational constructs and their ability to influence engineers' career satisfaction in the
Australian Public Service (APS). The results emphasize that the ambidextrous culture for innovation was the most important
factor that needed to be implemented in their organization. Managerial implications are recommended for senior managers on
how they can implement innovation culture to increase workplace innovation, which could, in turn, help reduce the turnover rate
of engineers employed in the APS.

Keywords: structural equation modeling, Bayesian networks, career satisfaction, engineer, Australia.
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Abstract

The Belt and Road Initiative (BRI) is an international project focused on creating a network of infrastructure and strengthening
trade links, primarily between China and Europe. Transport of goods within the BRI is carried out through one maritime and six
rail economic corridors, one of which (New Eurasian Land Bridge) crosses the territory of Poland. This article covers issues related
to the impact of the BRI on the regions of the participating countries and aims to determine the position of Podlaskie voivodeship
in comparison to other polish voivodeships in the BRI. In order to achieve that, a multi-stage study was conducted, including the
design of a set of quantitative factors determining the position of voivodeships in the BRI, evaluation of the importance of the
factors during the expert study, collection and normalization of quantitative data, and comparative analysis of the factors.
Research results show that, given the methodology adopted, the Podlaskie voivodeship is ranked 11th out of 16 polish
voivodeships in terms of its position in the BRI. This article’s findings contribute to the discussion on development opportunities
in the Podlaskie region in the context of BRI, as well as provide an incentive to conduct comprehensive research on the strategy
for the widest possible inclusion of Podlaskie in the BRI's activities and using them as an important stimulus for the region's
development.

Keywords: New Silk Road, Belt and Road Initiative (BRI), Podlaskie voivodeship

References

[1]  Bartosiewicz A., Szterlik P. Poland on the New Silk Road. Current state and perspectives. Wydawnictwo Uniwersytetu
t6dzkiego, £6dz, Poland, 2020.

[2  Choros-Mrozowska D. Global and regional consequences of the Chinese Belt and Road Initiative, ,Prace Naukowe
Uniwersytetu Ekonomicznego we Wroctawiu” 2019, Vol. 63(6), pp. 9-21.

[3] Czerewacz-Filipowicz K. The Eurasian Economic Union as an Element of the Belt and Road Initiative, ,Comparative Economic
Research. Central and Eastern Europe” 2019, Vol. 22(2), pp. 23-37.

[4]  Garlick J. The Regional Impacts of China’s Belt and Road Initiative, ,Journal of Current Chinese Affairs” 2020, Vol. 49(1),
pp. 3-13.

[5]  Nazarko J., Czerewacz-Filipowicz K., Kuzmicz K. A., Comparative analysis of the Eastern European countries as participants
of the new silk road, ,Journal of Business Economics and Management” 2017, Vol. 18(6), pp. 1212-1227.

[6] NazarkoJ.,Kuzmicz K.A., Czerewacz-Filipowicz K., The New Silk Road - Analysis of the Potential of New Eurasian Transport
Corridors, Proceedings of 9th International Scientific Conference ,Business and Management 2016", 12-13 May 2016,
Vilnius, Lithuania, VGTU Press.

[71  Nazarko J., KuZmicz K.A., Introduction to the STEEPVL analysis of the New Silk Road initiative, ,Procedia Engineering” 2017,
Vol. 182, pp. 497-503.

[8] Pechlaner H. (Ed.). China and the New Silk Road. Challenges and Impacts on the Regional and Local Level, Springer
International Publishing, Switzerland, 2020.

[9] The World Bank. Belt and Road Economics. Opportunities and risks of transport corridors, Washington, 2019.

[10] Urzad Marszatkowski Wojewddztwa Podlaskiego, Podlaskie. Naturalna droga rozwoju, Biatystok, Poland, 2020.

112



11th International Conference on Engineering, Project, and Production Management EPPM2021

Factors Influencing the Adoption of Building Information
Modelling (BIM) in the South African Construction Built
Environment (CBE), from a Quantity Surveying Perspective.

Berco Venter 2 Sams Pfukani Ngobeni ?, Hendri du Plessis ©

""b'CUniversity of the Free State, 205 Nelson Mandela Dr, Park West, Bloemfontein, South Africa,
aherco.venter.bv@gmail.com, bsamson.kn75@gmail.com, °duplessishb@ufs.ac.za

Abstract

The construction industry has often been described as stagnant and non-innovative, mainly due to the lack of innovation and the
use of innovative ways of working to improve the state of the industry. The adoption of Building Information Modelling BIM within
the Construction Industry has been relatively slow and in particular in the South African Construction Build Environment (CBE). A
quantitative research approach, grounded in a theoretical framework, was used for the study. A descriptive statistics method was
used to analyse data collected through a distributed questionnaire used for data collection. The study was limited to the
professional consultants within the South African Construction Built Environment (CBE). The study concludes that the South
African CBE still operates mainly in silos and without a centralized coordinated incentive. BIM adoption will continue to be
implemented in an organic manor. Project teams are mostly project-orientated, seeking solutions for immediate project solutions
and adopting the most appropriate technologies for the team’s composition.

Keywords: Building Information Modelling (BIM), South African Construction Built Environment (CBE), design silos.
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Abstract

Visual servo is considered as a methodology to control movements of a system using certain visual information to achieve
a task. Visual servoing aims to control a robotics system through an artificial vision in a way as to manipulate an environment,
comparable to humans actions. In this paper Image Based Visual Servoing is an artificial neural network. Servoing a robotics arm
towards a moving object movement using visual information is a research topic that has been presented and discussed
by a number of researchers for the last twenty years. In this sense, the article discusses a mechanism to learn kinematics and
feature-based Jacobian relations, that are used for robotics arm visual servo system. In this respect, the concept introduced
within this paper was based on an employment and utilization of an artificial neural network system. The ANN was trained to learn
a mapping relating the "complicated kinematics" as relating changes in visual loop into arm joint space. Changes
in a loop visual Jocobain depend heavily on a robotics arm 3-D posture, in addition, they depend on features associated with
an object under visual servo (to be tracked). Results demonstrated that trained neural network can be used to learn such
complicated visual relations relating an object movement to an arm joint space movement.

Keywords: neural network, Image-Based Visual Servo systems, “pin-hole" camera, T-S neural network controller, visual feedback",
visual servoing, management.
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Abstract

Globalization has led to a situation where an important feature of enterprises is the ability to react quickly to emerging
opportunities. A large variety of products, a progressing fourth industrial revolution, one of the main elements of which is the
individualisation of products, forces manufacturers to design agile production processes. Companies need efficient and flexible
production systems to meet customer requirements. Currently known systems that meet these requirements are cellular
production (CM) and the Japanese variety of cellular production referred to as seru production. Both of these systems are similar
to each other and are characterized by their ability to produce small production series of products with a short life- cycle, a large
variety of assortment produced. In this publication, the author has calculated and compared the work efficiency index of each
variant with the work efficiency index of a traditional assembly line with a serial structure. The results of each variant of converting
the assembly line with a serial structure into a cell structure were compared with the results obtained in a traditional assembly
line. The juxtaposition of results was made in context of manufactured products, average production time, costs, average
employee utilization.

Keywords: cellular manufacturing, cellular production, assembly line, computer simulation.
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Abstract

Inconel alloys are one of the most difficult to machine materials with conventional machining methods. The alternative which can
be used is electrodischarge machining (EDM). EDM process requires dielectric utilization, during the research the eco- friendly
approach and gaseous dielectrics were used. The main aim of this research was to determine the influence of EDM milling in
carbon dioxide used as dielectric in two configurations - with and without external workpiece cooling with deionized water on
the EDM technological parameters (material removal rate, electrode wear) as well as technological surface integrity and surface
structure. The EDM machining was conducted on the research test stand equipped with electrodischarge generator. The dry
elecrodischarge machining of cuboid workpiece with tubular cooper electrode with outer diameter of 1 mm, in the EDM milling
kinematics, was carried out in the carbon dioxide as a dielectric supplied to the machining gap through the channel in the working
electrode, in two configurations. Described in the paper dependences and differences between two machining variants are
believed to be related with the changing of the machining process mechanism (material oxidation occurs) as well as better heat
dissipation from the machining area.

Keywords: electrodischarge machining, Inconel alloy, dry EDM.
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