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Foreword

On behalf of the Organising Committee, | am honoured to welcome you to the 7th International Conference
on Engineering, Project, and Production Management (EPPM2016).

The EPPM2016 conference is interdisciplinary in nature and will be an excellent opportunity again to share
unique knowledge at the interface of social sciences and engineering. | hope, this meeting will be an important
and attractive scientific event which will bring a great opportunity to meet colleagues, exchange knowledge and
experience as well as participate in productive discussions.

The book of abstracts comprises 91 papers that have been carefully selected on the basis of a double-blind
review process. The articles present both the theoretical and practical examples of solving the problems that often
are of an interdisciplinary nature. The authors of this year's conference have conducted theoretical discussions,
data analysis, case studies, and industrial practices. Important problems from the perspectives of project and
process management, service science and engineering as well as logistics and supply chain management have
been widely discussed in the research papers. Also issues of quality, technology management, foresight, opera-
tional management and agricultural engineering have not been overlooked by the authors.

The EPPM2016 conference is proudly hosted by the Faculty of Management, Bialystok University of Technol-
ogy in cooperation with the Association of Engineering, Project, and Production Management, the Polish Academy
of Sciences’ Committee on Production Engineering, the International Society for Manufacturing, Service and Man-
agement Engineering and the Agency for Restructuring and Modernisation of Agriculture.

On behalf of the conference hosts, | would like to thank sincerely to the Conference and Scientific Chairs,
the members of the International Scientific Committee, the members of the Organising Committee, the Keynote
Speaker and all the Authors for their effort and support. Your involvement is an excellent example of cooperation
in an interdisciplinary team, which makes this conference successful.

I hope you will enjoy your time at our conference!

Editor of the Book of Abstracts — EPPM2016



7th International Conference on Engineering, Project, and Production Management
Poland, Bialystok, September 21-23, 2016

KEYNOTE SPEAKER:
Tomasz Kosmider, PhD, MBA (INSEAD)?
“TECHNOLOGY PARTNERS Foundation, Pawinskiego 54, 02-106 Warszawa, Poland

Evolution of Research Structures to Improve Research Management Effectiveness

Abstract: Research increasingly involves the co-operation of numerous research centres. There is a very noticeable
trend of the use of new organisational solutions for such co-operation. Recently, this has led to different initiatives
to create Advanced Technology Centres, Centres of Excellence, Technology Platforms, etc. operating on a regional,
national, European and world wide scale. The initiatives carried out to date within these frameworks are perceived
as easy to create, ambitious in their objectives, and apparently offering a highly diminished level of risk.

In view of the size and complexity of these structures, it is obvious that not all members possess equal levels
of R&D management experience and skills. This constitutes a significant threat to their efficient functioning and
achievement of foreseen results. The performance of research is also burdened with a high degree of risk of not
achieving the original aims. The new structures have thus brought with them a new type of uncertainty and risk in
R&D management.

The presentation proposes an approach for building a strong R&D network structure and an operation model for
maximising its effectiveness in performing innovation processes and minimizing the risks and threats.

13
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Investigation of document management systems in small construction companies
in Jordan

Hesham S. Ahmad’, Issa M. Bazlamit®, Maha D. Ayoush?

“Al-Zaytoonah University of Jordan, P.0. Box: 130 Amman 11733 Jordan, Web-site: www.zuj.edu.jo, email: h.ahmad@zuj.edu.jo

Abstract: For successful management of construction projects and organisations, it is crucial to adopt effective
management systems that can handle various information and documents of project activities. A Document Man-
agement System (DMS) is a system used to store, control, coordinate, process and/or retrieve documents whether
electronic or paper-based.

Most of the contractors in Jordan are small companies. Besides, many large contractors tend to assign small com-
panies as subcontractors to carry out projects. This makes the study of small contracting companies very important
for the construction industry. However, small contracting companies may lack proper systems for document man-
agement that may negatively affect the management of construction projects.

This research aims to investigate the existing electronic and paper-based DMSs in a sample of small contracting
companies in Jordan. Interviews and a questionnaire survey with contractors, contractor representatives, and
practitioners of DMSs in a number of small contracting companies were carried out to investigate and evaluate the
components, processes, motivations and challenges of the existing and intended DMSs. Electronic formats
of documents and files used in small contracting companies will be investigated as well.

The results of this research can help contracting companies to enhance their DMSs, and improve the efficiency and
performance of the processes pertaining to the management of construction projects.

Keywords: construction project management; document management system; interviews; questionnaire survey;
small contracting companies.
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Delivering energy-efficient social housing:
implications of the procurement process

Jodo Alencastro®, Alba Fuertes?, Pieter de Wilde®
“Environmental Building Group, Plymouth University, Drake Circus, Plymouth, PL4 8B, United Kingdom, e-mail: joao.ulrichdealencastro@plymouth.ac.uk

Abstract: The construction industry is often considered to perform poorly in terms of the quality of the products
delivered when compared to other industries. However, developing and implementing quality management
systems in construction is particularly difficult because of a lack of standardization, the intensive use of manual
labour and the many parties involved. This paper explores the challenges faced by social housing providers in the
UK when implementing quality assurance procedures in their effort to provide their tenants with energy-efficient
homes. In particular, it focuses on the quality assurance procedures defined in the early stages of a project, at the
procurement phase, and their impact during the construction process and on the ultimate building energy effi-
ciency. Based on data collected from the project team and project documentation, a comparative analysis of the
procurement process of two social housing developments in the UK is presented. The results of the study show that
despite the two case studies pertaining to the same housing association, they followed different quality manage-
ment approaches to deliver energy efficient dwellings. The most significant discrepancies were found with regards
to the definition of energy performance targets, detailed quality assurance procedures and milestones for testing
performance. The contribution of this paper is to create awareness of the importance of defining Quality Assurance
Programs with a focus on energy performance from the early stages of a project.

Keywords: building energy performance, construction industry, defects, procurement, quality management,
social housing.
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[91 0GC, Procurement and contract strategies. Achieving Excellence in Construction ~Procurement Guide 06, Available online:
http://webarchive.nationalarchives.gov.uk/20100503 135839/ http://www.ogc.gov.uk/documents/CPO066AEGuide6.pdf, 2007.

[10] Hoonakker P, Carayon P, Loushine T. Barriers and benefits of quality management in the construction industry: An empirical study. Total Qual
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Delay and cost overrun in infrastructure projects in Jordan

Nabil Al-Hazim?, Zaydoun Abu Salem?, Hesham S. Ahmad®

“Department of Civil and Infrastructure Engineering, Al-Zaytoonah University of Jordan, Amman, Jordan, P.0. Box: 130 Amman 11733 Jordan,
e-mail: h.ahmad@zuj.edu.jo

Abstract: The aim of this study is to investigate the factors that may cause overrun of the planned cost, allocated
resources and scheduled time of infrastructure engineering projects in Jordan. A delay in project processes and
completion as well as cost overrun can cause critical problems to several parties to the project such as the contrac-
tor, the employer, and the subcontractors. A cost overrun can be defined as the difference between the actual cost
at the project completion and the originally estimated cost provided in the project contract. A delay of project
completion and cost overrun in addition to the quality of final products and customer satisfaction are considered as
major parameters, which determine the success of the project.

To achieve the goal of this study, final reports of a sample of 40 public infrastructure projects implemented during
the period from 2000 to 2008 were collected and analysed. The final reports were collected from the Ministry of
Public Works and Housing (MPWH) of Jordan, which administers the public infrastructure projects in the capital
Amman.

The results of this study can help engineers to avoid delay and cost overrun in future infrastructure projects by
improving planning and scheduling processes and adopting contingency plans for probable problems.

The analysis showed that delay and cost overrun of infrastructure projects were caused by 20 factors according to
the records in the collected final reports of projects. The results showed that Terrain and Weather conditions are
the top factors causing completion delay and cost overrun in infrastructure projects in Jordan.

Keywords: project management; infrastructure projects; delay and cost overrun; planning and scheduling.
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Abstract: The Lean Manufacturing (LM) philosophy is applied in different kinds of companies and their branches.
LM uses many methods. Several enterprises, in order to minimize costs, use poor quality materials or overload
workers with work. They do not realize other possibilities for the improvement of enterprise effectiveness. They are
also troubled by the unknown. This problem is particular to many cases related to the LM concept. This paper
shows the results of the study carried out in SMEs from different branches in the Podkarpackie Voivodship
(Poland). The way of the LM system application by the enterprises was studied. The results show that many SMEs
are eager to implement the LM philosophy.

Keywords: Lean Manufacturing; SME enterprises; wastes elimination.
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Abstract: The issue of project portfolio management is related to detailed questions, such as resource manage-
ment or pipeline management. Were the critical chain project management derived from the theory of constraints
to be employed in a multi-project environment, it might provide a solution to the problems arising from resource
overload and conflicts in the access to the critical resource. Indeed, the established mechanism for resolving con-
flicts in the access to the critical resource allows for the synchronization of the timetables of the projects, thus
significantly reducing the risk of delays and the necessity to properly address them by means of costly corrective
measures. The aim of this paper is to present the results of a comparative analysis of the application of the critical
chain project management and traditional scheduling established according to the critical path method for the
programme of the construction of several marinas in the area of north-western Poland. The scope of the analysis
herein extends first and foremost to the possibility of shortening the implementation cycle of projects planned
under the examined investment programme and reduction of conflicts in the access to resources. The obtained
results are of importance as regards their possible application by building contractors or investors. Besides, they
might be useful for further research connected with the effective management of a set of projects.

Keywords: critical chain; construction project; resource constrained project scheduling; multi — project environment.
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Abstract: Mushrooms production process requires controlling of the microclimate conditions. There are four major
microclimate factors: air temperature, air relative humidity, compost temperature, and carbon dioxide concentra-
tion. These microclimate factors have to be controlled in a programmable way during cultivation. In addition, all
factors are connected each other in the way that one influences the other. There is a need to use multidimensional
control system to maintain the microclimate conditions. Synthesis of such a control system requires preparing
amodel that describes all the signals interactions during cultivation. In this paper we focus only on compost tem-
perature prediction. This was the major aim of this paper.

We model the microclimate by means of parametric identification. We divide whole cultivation process into three
different, characteristic, stages. After that we prepare one model for each stage. We evaluate model fitness
to measured data by the fit indicator. To analyse dynamics of microclimate we transform the parametric models
to transfer functions. The final step was to compare changes of model coefficients among three stages.

Our research shows there are strong variations in model coefficients between different stages. It indicates that
the microclimate in mushroom production, understood as control object, is a nonstationary system.

Keywords: modeling, identification, ARX, microclimate, mushroom.
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Abstract: Optimum worker performance is required to achieve project delivery within project parameters. How-
ever, construction workers are regularly exposed to hazards, involved in accidents, their productivity is poor, suffer
from ill health and work-related musculoskeletal disorders (WMSDs), and contractors lack resources to allocate
towards H&S. However, the lack or the absence of health and safety (H&S) measures, which the aforementioned
depend upon, has a negative impact on workers’ performance. A study was conducted among registered construc-
tion project managers (CPMs) and general contractor (GC) members of an employers association to determine
whether CPMs can and do influence workers’ performance through H&S interventions. The salient findings include
that CPMs do influence workers’ performance through H&S and related interventions during the design, procure-
ment, and construction processes, however, there is potential to enhance such influence. Therefore, it can be
concluded that CPMs have a major role to play in terms of influencing worker performance through H&S interven-
tions. Recommendations include that CPMs should raise client awareness with respect to worker H&S and welfare
facilities; optimise client contributions to H&S; improve communication channels between project stakeholders,
and promote H&S training on projects.

Keywords: construction; health and safety; performance; project managers; workers.
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Abstract: Over the past 30 years, a number of models supporting assessment processes and development
of supply chains have emerged. Such models make it possible to analyse the existing state of processes in the
supply chain and represent a source of guidance for streamlining these processes.

From a methodological point of view, clear assignment of a certain level of maturity to a given supply chain can be
a real challenge when only part of the criteria for classification is fulfilled. The main scientific purpose of the paper
is to propose an advanced statistical non-classical method as an approach to interpreting data from research
projects on the supply chain maturity. The method of classification trees has been used and presented in this paper
as a tool to achieve reasonable and valuable findings. Classification trees have been used in the assessment
of supply chain maturity according to the most popularized model, which is the Poirier model. The authors sur-
veyed 426 business entities and their supply chains. Based on a number of variables, they have been categorized
into different levels of maturity giving accurate results.

The procedure of non-classical statistical analysis of the supply chain maturity level in conjunction with a variety
of variables is intended to standardize the inference on the maturity of supply chains, which can contribute to
increasing the popularity of maturity models, and hence also the very concept of supply chain management.
This forms the value and implications of the paper to supply chain management theory and practice.

Keywords: supply chain management; supply chain maturity; supply chain maturity assessment; classification
trees in supply chain maturity assessment.
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Abstract: Purpose: The segment of the seniors is constantly growing. The segment has specific needs and expectations
towards offers made to them. Nowadays, a challenge for business is to create appropriate instruments of influence di-
rected towards this market segment. The needs of this segment must be identified to adjust offers making sure they
contain innovative solutions. The aim of this study is to discuss challenges a business faces in the development of the
segment of the seniors.

Methodology: The research emerged from the deeper studies into the national and foreign literature. Frequency analysis
allowed to reinforce theoretical deliberations and assess available research in the field of innovations for the seniors.
dentification of the attitudes and expectations of the seniors towards innovation required a survey. It was conducted
ina group of 345 respondents over the age of 55, using the questionnaire developed by the authors. Lubuskie Voivodship
was chosen for the research. The main goal of field research was to study attitudes and behaviours of the seniors towards
innovations. Before the commencement of the research, a pilot research was carried out, which enabled the verification
of the measurement tool and eliminated potential irregularities.

Results: The focus on the segment of the seniors will ensure producers and contractors with the development of products
for the elderly as well as the use of new technologies. The research proved that contrary to stereotypical opinions, the
researched seniors from Lubuskie Voivodship have a positive attitude towards innovations, especially the market of food
products. Every fourth respondent claimed that he/she is knowledgeable about market novelties.

Practical implications: The research constitute a significant cognitive material, and the resulting knowledge can serve as
a basis for the formulation of marketing strategies by entrepreneurs working in the silver sector.

Keywords: innovation; demographic transformations; senior; silver economy.
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Abstract: The concept of sustainable development introduces a new system of agriculture adapted to contempo-
rary conditions and requirements. It has become a new paradigm that competes with the industrial model.

The objective of this paper is to analyse technical and technological progress in the Polish agriculture in the context
of implementing the concept of sustainable development.

Analyses show that many farms are being modernized through investments, such as the introduction of energy-
saving production technologies or the use of renewable energy sources. In an increasing number of farms, includ-
ing commercial ones, in particular, biogas plants are built. For instance, 69 energy generation enterprises and 78
biogas plants were registered as of the end of 2015. In total, 429.40 GWh of electricity and 225 GWh of heat were
generated from agricultural biogas.

Keywords: agriculture; sustainable development; technical and technological production.
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Abstract: The primary purpose of the paper is to identify the main tendencies in forming relations between local
government units within metropolitan areas of Poland. The authors focused on the study of the dominant logic
of the procedure of researched units — competition or cooperation (coopetition as a simultaneous occurrence
of these two).

For the purpose of the study, a qualitative method was used, i.e. a questionnaire that was addressed to represen-
tatives of local government units from metropolitan areas of Poland. The studies included metropolitan areas
of Gdarisk, Katowice, Krakéw, £6dZ, Poznan, Szczecin, Warszawa and Wroctaw.

The authors developed a typology of forms of relations within metropolitan areas based on the conducted studies
as well as identified the main features of these relations.

Keywords: coopetition; relational resources; metropolitan areas; local government unit.
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Abstract: Large pavement networks require a systematic method to control the Maintenance and Rehabilitation (M&R)
process and to define priorities as well as ensure the optimum allocation of resources. M&R strategies should take into
consideration the engineering and economic factors in providing cost-effective rehabilitation decisions. A pavement-
maintenance management system can be a useful tool for the evaluation and prioritization of M&R projects, and the
determination of funding requirements and allocations. The aim of this research project is to develop a Pavement Mainte-
nance Management System (PMMS) for the roads and parking network. This system will be developed, applied and tested
for the roads network, pedestrian paths, parking lots and external yards at Al-Zaytoonah University of Jordan (ZUJ).

In this research, an extensive review was carried out on previous PMMS projects used for roads in Jordan and other
countries. Issues regarding the reviewed systems, such as advantages, disadvantages, and applicability, were
discussed. Many systems employ a variety of computer software for their pavement management systems. Some
use software for the management of pavement maintenance and incorporate other computer software for repre-
senting the roadway networks. A Geographical Information System (GIS) was used by other researchers and practi-
tioners to represent the roadway network and its attributes.

This research focuses on the software called PAVER system that is used to create a comprehensive and integrated
database and GIS-based map layers for the road pavement and engineering characteristics. A field survey was
conducted to evaluate the Pavement Condition Index (PCI) for the selected pavement sections.

The research will contribute to the provision of a systematic method for the control of the Maintenance and Reha-
bilitation (M&R) process for paved networks. Although many researches in Jordan discuss reasons and procedures
for M&R of road networks, there is still a lack of the systematic strategy and prediction procedure. This research
will help to provide a model to be adopted in other organisations.

Keywords: maintenance and rehabilitation; pavement maintenance management system; pavement condition
index; roads and parking network.
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Abstract: Experience and business intuition of a contractor are often insufficient to ensure that tender procedures
will provide a good trade-off between the cost of bid preparation and the benefit of a high probability of winning
amoney-making contract. With the invitation to tender accepted, a contractor faces the problem of determining
the bid price. It is expected to be high enough to provide a decent profit and, at the same time, low enough to beat
the competition. To avoid cash-flow problems during the project delivery, the contractor must decide wisely on
how to price particular work packages/items of the bills of quantities. Therefore, the contractor's decisions
whether to bid, and later what price to offer and how to break it down, are complex and call for decision-support
tools. The authors put forward a set of decision-support models: a multi-criteria analysis (simple additive weight-
ing method) for assessing the desirability of a potential new contract, and two linear programming models: one
for calculating the total price, and the other for distributing the bid amount among the items of the bill of quanti-
ties to maximize the contractor’s cash flows. Application of the models is illustrated with a numerical example.

Keywords: construction management; decision support; decision to tender; linear programming, pricing.
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Abstract: Most of construction and demolition (C&D) waste, such as concrete, metal, plastic, and paper, can be
reused, remanufactured, and recycled. This paper aims at examining key factors influencing the successful imple-
mentation of reverse logistics in the construction industry. A total of 17 associated factors is listed from construc-
tion-related literature. A pilot study was conducted with six construction companies located in Germany and
Thailand. The results reveal three key factors, including the “compliance to law and regulation”, the open-minded
to the use of recycled materials”, and the “management experience in reverse logistics implementation”, with the
highest scores of 4.8 out of five. The “infrastructure to support the reverse logistics implementation” and the
inclusion of reverse logistics in design stage” are, however, found having the least influence in reverse logistics
implementation. Further study will be conducted with the exploratory factor analysis to group the 17 factors into
key factors affecting successful reverse logistics implementation.

Keywords: construction and demolition waste; construction industry; reverse logistics.
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Abstract: Data Envelopment Analysis (DEA) is a well-established, popular, and often used method for efficiency
evaluation of units from all sectors, both commercial and non-profit organisations, of any scale of operations.
Network DEA models are a relatively recent approach used to examine the efficiency of decision-making units
(DMUs) having an internal structure of sub-processes. The article presents the concept of DEA network models in
estimating the efficiency of courier and messenger companies with relations to their business clients. The consid-
erations are supported by an example of data concerning leaders from the sector of couriers and messengers in
Poland and one of the biggest and most popular online stores. The results are compared with the traditional DEA
approach. In addition, to measure the reliability for DEA scores, the jack-knife procedure was performed.
The author proves the usefulness of network DEA as a research and management tool.

Keywords: courier and messenger companies; network DEA; efficiency; evaluation.
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Abstract: As a result of the accession of particular states to the European Union, transportation policies of Poland and
other countries had to include strategical aims of the European transportation system. The aims are strictly connected
with the so-called in-depth integration and regional policy, where the main purpose is to reduce the existing differ-
ences between different countries. Transport is considered to be a complex phenomenon with different relationships
(interactions) in the area of infrastructure, road safety as well as technical aspects of transport. Moreover, a transporta-
tion system consists of different transport modes, such as road, railway, air and other transportation. This sophisti-
cated system causes many difficulties to the assessment process and the introduction of the proper policy, which is
based on limited financial resources. The main aim of the paper is to attempt the assessment of the process of the
transport development in chosen countries with implementation methods, which allow taking into account interac-
tions between different areas of the transportation system. Hence, the order taxonomic methods with the implemen-
tation of multidimensional Weber median were introduced. Additionally, implementation of this kind of median,
except for the interactions included in the research, allows making the analysis immune to the skewness of diagnostic
variables. The introduction of proper taxonomic methods in the assessment process of transportation system devel-
opment can bring more opportunities in order to enhance the efficiency of the use of limited financial resources com-
ing from the European Union as well as national budgets of particular countries.

Keywords: logistic; interactions; transport area; taxonomic measure.
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Abstract: In the literature, the regional integration policy of the Russian Federation has been studied in a variety
of contexts. The focus is on the imperial and international aspirations of Russia. The result is that the starting point
for the study into the Russian RTAs (Regional Trade Agreements) is often the analysis of top-down integration. This
article proposes a completely different approach. Russia’s participation in global value chains has been treated de
facto as the degree of bottom-up integration of Russia into the world economy and individual countries.

The article attempts to answer the question of whether participation in global value chains can be treated as a new
criterion of regional integration. The article analyses the participation of the Russian Federation in the global value
chains with a special consideration of trade relations of this country. The article treats the participation of the
Russian Federation in global value chains as an element of bottom-up integration so that it is possible to draw
conclusions regarding the future effects of particular RTAs.

The research presented in the article allows the author to formulate a thesis that in the modern globalized world,
the directions of the most favourable RTA should be determined not only by the volume and intensity of trade but
also by the structure of the global value chains of a particular country. The conclusions from the studies are an
extension of the theory of the international economic regional integration.

Keywords: RTA (Regional Trade Agreement); the Russian Federation; global value chains (GVC).
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Abstract: Cooperation in the field of innovation activities means active participation in joint projects with other
companies or non-profit institutions. Such cooperation can be long-term and have prospects. According to the
author of this article, the research problem is the impact of the level of cooperation between companies and the
institutions of the business environment on the innovations development. There are not many publications re-
garding the identification of the degree of readiness to cooperate by companies in the regional context. The aim of
this article is to define the impact of this kind of cooperation in the context of innovations development.

The article uses the method of critical analysis of literature and statistical analysis of data obtained from a survey
conducted in 381 Polish companies in Podlaskie. As a result of the literature analysis and discussions, the factors
influencing cooperation were determined in the context of the implementation of innovations. The results show
that in the group of studied companies, there is a small degree of interest in taking up cooperation with the insti-
tutions of the business environment. The higher the rating of the current level of contacts, the greater was also the
tendency to cooperate in the future. From the perspective of the implementation of innovations, these are not
optimistic observations. Some business institutions are involved in the cooperation with entrepreneurs to a very
limited extent, which makes the help ineffective. In order to improve cooperation, a more proactive approach
should be employed by research centres and business incubators to link the potential areas of cooperation.

Keywords: cooperation; business environment institutions; innovations.
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Abstract: Risk assessment is an important step in the design and implementation of innovation. Therefore, the process of
criteria selection and determination of relationships that may exist between them is a key element in a series of actions.
This paper presents the dependence between criteria that can be used for risk assessment of technical innovation.
In the theoretical part, the article presents an overview of the criteria that are used for assessing innovative pro-
jects. In particular, the paper focuses on the study of criteria for risk assessment. The practical part demonstrates
the effect of defined criteria on the assessment of innovation risks. The dependence between criteria is significant
for assessing the weight according to the method used to determine the weight of criteria (pair comparison).
Therefore, this paper analyses the relationship between criteria and the use of the regression function.

To achieve this goal, we used the method of pair comparison and assigned a relative weight to each criterion.
Weights for all 14 criteria were determined by 42 independent experts.

The results presented in the paper may have a significant value for companies implementing technical innova-
tions. Moreover, the presented conclusions can be valuable in the field of production engineering.

Keywords: criteria of assessment; innovations; regression function; weights of criteria.
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Abstract: The aim of the paper is to compare the maturity of business models in two groups of companies in the
TFL sector (transport—forwarding—logistics). The division into two groups was based on the use (or non-use)
of e-logistics. The maturity of the model is assessed based on the financial ratios of the surveyed companies.
To achieve the research objective, the ANOVA method was used. Statistical tests dedicated to this method made it
possible to assess the presence of statistically significant differences in the assessment of the maturity of business
models used in companies of the TFL sector, depending on the utilization or non-utilization of e-logistics in their
business.

Keywords: business models; business model maturity; TFL sector, e-logistics; statistical methods, ANOVA.
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Abstract: The electric power industry is widely identified with a manufacturer that distributes electric and heat
energy. The European Union directive enforced a partial development and modernization to a biomass system of
the existing power stations, which use combined energy system for the electricity and heat production based on
coal infrastructure. The main aim of this work is to present the current state of the electric power industry in Po-
land, taking into account characteristics of the biomass economy. The important part of this study is to forecast the
energy consumption index using selected electrometric models, while the primary data source was the relevant
literature of the subject entries. Currently, there is only a partial research that considers the use of biomass in the
process of electricity and heat production, which is related to the cogeneration system. Developed by the Chancel-
lery of the Prime Minister, Poland 2030 Development Challenges, is another relevant database. This work refers to
the current issues, such as the input of biomass burning in the electricity and heat energy production, which is
constantly present in the literature; however, there are areas in this field, which require a more comprehensive
analysis. It should be expected that the number of positions in the literature will steadily grow due to the changes
made to the current legal status. They are associated with adjustment of the Polish legislation following the re-
quirements of the European Union regulations and closely linked to the limitation of carbon dioxide, sulfur oxide,
and nitrogen oxide emissions into the atmosphere. Considering the aforementioned, the role of the author is to
inquire the selected production companies about the problems occurring in practice and related to biomass burn-
ing contribution in the cogeneration process. This work is closely related to the scientific discipline of the produc-
tion engineering.

Keywords: production process, electricity, cogeneration, biomass.
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Abstract: Building Information Modelling (BIM) is foreseen as a key element in the improvements of future con-
struction’s productivity. Very few solutions currently allow the integration of as-built information into the model.
This research explores the potential of Unmanned Aerial Vehicle (UAV) in linking BIM to the real world to improve
the productivity.

This paper presents a technical review of the main challenges in addressing the need mentioned above. Also, it
presents potential use cases. The study concludes that two main areas are to be analysed in greater depth (1)
autonomous indoor flight for a UAV and (2) the smart integration of collected data into the existing BIM software.

Keywords: building information modelling (BIM); Unmanned Aerial Vehicle (UAV); construction productivity;
construction site’s automation; construction’s value chain.
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Abstract: The popularity and familiarity of sustainable outcomes have been recognized in development studies
through the expression of terminologies including “sustainability” or “benefit sustainability” or “sustained benefits” or
“sustainable benefits”. Despite benefits generated by development projects, funding termination is likely to bring the
projects to an end. This incidence leads to discontinuity in initiated development unless the projects can produce long-
term benefits or outcomes which continuously contribute to developments after the funding expires. Major problems
for reproductive health (RH) in low-income countries generally result from limited RH services and accessibility. To
implement reproductive health development (RHD) projects under temporary funding, effective project management
that hopefully leads to better long-term desired outcomes is required. This paper investigates a linkage between
project management knowledge areas (PMKA) and sustainable outcomes from four RHD projects in Thailand. This
empirical research employed a questionnaire survey to obtain data from 75 project practitioners from the four Thai
RHD projects. Through quantitative data analysis using Chi-square and Cramer’s V association, different combinations
of association between 10 project management knowledge areas (PMKA) and 11 targeted sustainable outcomes of
the RHD projects are revealed. The research findings presented in this paper can be deployed in planning and evalua-
tion of future development projects to effectively attain sustainable outcomes.

Keywords: PMKA; project management; reproductive health development; sustainable outcomes; sustained
benefits.
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Abstract: In many industries, the success of an organisation depends on the success of projects that are imple-
mented in those organisations. This is critically important in the construction industry. A project leader has
a distinct influence on the success of the project team. A project manager is required to perform a range of activi-
ties (from motivation, time, cost and scope management to administrative duties); therefore, the project manager
needs a unique collection of capabilities and competencies. The issue of finding the project manager with the best
set of generic or industry-related capabilities has been studied by many researchers.

The aim of this study is to create a model of construction project managers’ competencies in Poland. The model
includes factors related to the project manager’s attributes.

The created model can serve as a reference in the development of an integrated approach to the management of
construction projects in Poland. Using the proposed approach, the process of construction project management
can be customized.

Keywords: model; project capabilities; project manager competencies.
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Abstract: The dynamics and complexity of the environment, in which enterprises operate requires both constant
scanning of the environment as well as adapting long-term operational strategies to occurring changes.
The analysis of the so-called weak signals is increasingly becoming the most important part of business environ-
ment scanning. Weak signals indicate the symptoms of possible changes in the future. They could be interpreted
either as a sign or as a phenomenon in the early stage of development. According to Ansoff H.I., weak signals
should be used by organizations to undertake proactive and much ahead of actions. The sooner an organization
reacts to weak signals from the environment, the greater is the probability to seize new, more risky opportunities.
A distinguishing feature of weak signals, in addition to anticipating the future, is the stimulation of innovative
processes, often challenging existing mental models. Weak signals can be both a prerequisite for the development
of new products, and entering new markets. In the initial period of the occurrence of the phenomenon referred to
as a weak signal, the number of people noticing the phenomenon is small. The information is not being dissemi-
nated, the signs are weak, almost invisible and immeasurable. Along with the collection of information on the
phenomenon, the probability of its occurrence increases. More visible and measurable nature of the phenomenon
allows organizations to implement their plans and strategies. These types of signals are known as strong signals,
in contrast to weak ones, and the basic criterion differentiating them is higher probability of occurrence of a certain
phenomenon/event. The aim of the article is to present the concept of the New Silk Road, as a strong signal
— a phenomenon that in the future may have a significant impact on the socio-economic development of Poland.
For the formal inauguration of measures aiming at rebuilding the Silk Road, one may recognize a speech, held on
September 7, 2013 at the University of Nazarbayev in Astana (Kazakhstan), by the President of the Republic of
China, Xi Jinping who first pointed out the need for the joint development of a new Silk Road Economic Belt.
The aim of the initiative is to improve relationships, communication between China and Western Europe. Poland,
with its strategic location, could become a hub connecting Asia with Western Europe.

Keywords: New Silk Road, a weak signal, a strong signal
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Abstract: The following article shows a method of assessment of intelligent technologies used in the production
area that can be employed for a wide range of applications. The assessment uses a holistic approach and assumes a
paradigm based on the balance between the economy, society, and environment. The proposed method is based
on the idea of the integrated method (created by Prof. Marciniak) and controlling. The article contains a modifica-
tion and a combination of these two approaches and shows the holistic assessment method dedicated for intelli-
gent technologies. As a result, the new solution includes elements that were not included in classical methods.
The proposed assessment has not yet been described in the literature.

Keywords: intelligent technologies; holistic approach; integrated assessment method; controlling; technology
evaluation.
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Abstract: The use of an adequate and understandable modelling technique for business process modelling is
astarting point in the implementation of process-based management. For this reason, this study proposes and
tests an instrument for measuring the understandability of the selected business process modelling notation.
Based on empirical research, we evaluated differences in the understandability of business process modelling
notations between the groups of respondents, experienced and inexperienced in business processes modelling,
and we identified the features of notations that determine the understandability of the modelling technique.
Three notations were subjected to the diagnosis: EPC, BPMS, and BPMN. The analysis of differences in the under-
standing of a notation may be helpful when testing the process-related competence of people participating in
process modelling and analysis projects.

Keywords: business process modelling; modelling notations; understandability; BPMS; BPMN; EPC.
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The framework of business model in the context of Industrial Internet of Things
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Abstract: The purpose of this article is an attempt to develop the concept of a business model dedicated to com-
panies implementing technologies of the Industrial Internet of Things. The proposed concept has been developed
to support traditional companies in the transition to the digital market. The study was based on the available
literature on the impact the Industrial Internet of Things has on the economy and business models.

Keywords: business model; Business Model Canvas; Lean Canvas; Industrial Internet of Things (lloT); outcome
economy.
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Abstract: In order to analyse the interaction of three components of sustainable development — economic, social
and environmental — they must be defined in quantitative terms. In this respect, the ecological development plays
a special role, since both economic and social development goals must conform to environmental protection
restrictions. The ecological development, just as the other components of sustainable development, is a complex
thing that manifests itself in many different ways. The indicators that express them have various dimensions, and
their manner of change can vary, i.e. one indicator rises as the situation improves while another may fall. Multi-
criteria methods are well suited for the qualitative analysis of such manifestations. The goal of this paper is to
perform a comprehensive analysis of Lithuania’s regional economic and ecological development using the MDE
method (Multi-criteria Different Evaluation), taking into account factors that both positively and negatively affect
the ecological situation, and to determine the effect that economic development has on ecological development.
The following methods were used to achieve this goal: the analysis of scientific literature, multi-criteria evaluation
methods and mathematical statistical methods.

Keywords: quantitative analysis; sustainable regional development; economic development; ecological develop-
ment; MDE method; multi-criteria assessment.

References

[1] Boggia A, Cortina C. Measuring sustainable development using a multi-criteria model: A case study. Journal of Environmental Management
2010;91:2301-2306.

[2]  Ferrarini A, Bodini A, Becchi M. Environmental quality and sustainability in the province of Reggio Emilia (Italy): using multi-criteria analysis to
assess and compare municipal performance. Journal of Environmental Management 2001;63:117-131.

[3]  Kevin FRL. Evaluating environmental sustainability: an integration of multiple-criteria decision-making and Fuzzy logic, Environmental Manage-
ment 2007;39:721-736.

[4] Babu'S, Datta SK. Revisiting the link between socio-economic development and environmental status indicators—focus on panel data, Environ-
ment, Development and Sustainability 2015;17(3):567-586.

[5]1 Golusin M, Munitlak OI. Definition, characteristics and state of the indicators of sustainable development in countries of Southeastern Europe,
Agriculture, Ecosystems and Environment 2009;130:67-74.

[6] Kondyli J, Measurement and evaluation of sustainable development — a composite indicator for the islands of the North Aegean region, Greece.
Environmental Impact Assessment Review 2010;30:347-356.

[71 Zhou J, Xiao H, Shang J, Zhang X. Assessment of sustainable development system in Suihua City, China, Chinese. Geographical Science
2007;17(4):304-310.

[8]  Golusin M, Munitlak 01, Teodorovic N. The review of the achieved degree of sustainable development in South Eastern Europe — The use of linear
regression method. Renewable and Sustainable Energy Reviews 2001;15:766—772.

[9] GineviCius R, Podvezko V. Complex assessment of sustainable development of state regions with emphasis on ecological and dwelling condi-
tions. Ekologija 2007;53(Supplement):41—48.

[10] Ginevicius R, Gedvilaité D, Bruzgé S. Assessment of a country’s regional economic development on the basis of Estimation of a Single Process
(ESP) method. Entrepreneurial business and economics review (EBER) 2015;3(2):141-153.

42



7th International Conference on Engineering, Project, and Production Management
Poland, Bialystok, September 21-23, 2016

Ranking of office-lease options by multi-criteria methods
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Abstract: Due to the growing scales of business and internationalisation, the issue of the office lease is becoming
more and more relevant for companies. They are becoming an inherent part of business, on which the results of
the commercial activity depend. Current methodologies for the assessment of the office-lease options are imper-
fect as they lack complexity; they are not associated with the objective of the lease, i.e. the improvement of busi-
ness results; the methods of the quantitative assessment of lease options are far from perfect. The paper aims to
formulate the hierarchical indicator system of commercial real estate facilities (offices) adjusted to the multi-
criteria assessment and to calculate lease options based on this indicator system. To achieve this goal, the follow-
ing methods have been used: scientific literature analysis and multi-criteria assessment methods.

Keywords: lease of commercial facilities (offices); forming the indicator system; multi-criteria assessment meth-
ods.
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Abstract: The focus of this paper is on the windy rural postman problem with the additional option to zigzag
street segments during certain times of the day. If a street is narrow or traffic is light, it is possible (and often
desirable) to service both sides of the street in a single pass by zigzagging. However, if a street is wide or traffic is
heavy, we must service the street by two single traversals. For some streets, we further assume that they may only
be zigzagged early in the morning when the traffic is low. Real-life applications arise, among others, in trash
collection and newspaper delivery. This problem is solved by transforming it into a node routing problem and
present a mathematical formulation.

Keywords: windy rural postman problem; arc routing with time-dependent zigzag options; time windows; city
logistics; mathematical model; real-life applications.
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Abstract: The author of this article stresses the search for contemporary research trends within technology man-
agement. Thereby, this paper primarily focuses on investigating research areas and issues connected with technol-
0gy management in contemporary scientific publications selected from the Web of Science database. The results of
the undertaken overview of the selected literature lead to a visualisation of issues most frequently occurring in
configuration with technology management, as well as the aspect of their coexistence in the analysed compilation
of literature. Together with the description of the conducted analysis, it constitutes a fundamental result of this
work.

Keywords: technology; technology management; research trends; visualisation of knowledge.
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Abstract: Under the conditions of strong competition and constant changes in the service market, the logistics
operators have to adapt their offer to constantly changing client needs. Therefore, the quality of service should be
the object of special interest, as it allows meeting client expectations. In order to measure the service quality,
managers have a wide range of useful models and methods. The recognition of them allows matching the appro-
priate ones to particular requirements of the enterprise, then analyse the gathered data properly and finally make
conclusions, which will affect future decisions. The main aim of the article is the identification and critical assess-
ment of the most commonly used models and methods of measuring service quality. The last part of paper is
dedicated to the overview of measurement issues taking into account the specific features of logistics service. The
paper was based on the research methods of the systematic literature review and the critical analysis. Systematic
reviews are characterized by a planned and structured approach to published academic research by using organ-
ised and replicable methods to identify, select, and critically assess literature searches. The article includes: (i)
definitions of service quality, (ii) identification of the most popular models of service quality, (i) overview of
measuring methods of service quality, and (iv) the main research achievements on account of logistics service
quality. The analysis of the literature has shown that the research conducted on the quality of logistics service is
mainly based on models and methods constructed for service quality. However, some authors attempt to create
their own original approach considering the quality of logistics service.

Keywords: service quality; service quality models and methods; logistics service quality.
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Abstract: Construction project scheduling requires additional parameters and estimation if the projects are
equipment intensive. Since preventive maintenance, multiple movement operations, and sitting idle vehicles
affect not only the activity or the total project duration, but also the budget of the project, heavy equipment
scheduling deserves a special focus. In this study, a survey was conducted within construction companies to collect
information about how their productivity analysis and project scheduling were executed, and upon which parame-
ters they were based. Additionally, in a selected residential building construction project, Monte Carlo simulation
was applied for estimating the productivity on a construction site with selected parameters. The results reveal that
Turkish construction companies have a poor focus on heavy equipment scheduling as well as productivity and their
productivity data just relies on daily documents from a machinery department and basic extrapolation for future
construction activities. This paper briefly reveals the characteristics of the Turkish construction industry towards
equipment scheduling and productivity analyses and recommends simulation methods such as Monte Carlo for
cost as well as productivity estimation to provide huge cost savings during construction projects

Keywords: equipment planning; Monte Carlo Simulation; productivity; construction projects.
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Abstract: Projects are increasingly initiated by organisations across Australia in alignment with the corporate
strategies. Concerned over constrained resources and rapid changes that exist in the project environment, project
portfolio management (PPM) can support organisations in prioritizing and selecting the right projects to meet
strategic objectives and improve project success rates. This paper investigates and analyses the application of PPM
in Australia by conducting a questionnaire survey with senior project, program and portfolio managers across
Australia. The paper provides the status quo of project portfolio management practices in the key Australian sec-
tors. Quantitative analysis was conducted to rank the benefits and barriers of the practices. The results suggested
improvement in decision making, maximizing resource usage, alignment with business strategy and organisa-
tional risk reduction are the most common benefits found when implementing PPM. On the other hand, internal
politics and culture, lacking organisational management support, and disagreement on a common project prioriti-
zation approach are the main barriers impeding the application of PPM. The study concludes by visualizing rela-
tionships between benefit and barriers of PPM and project success. The presentation of the associations aims at
contributing to the improvement of project portfolio management and project success amongst the key sectors.

Keywords: project management, project portfolio management, project success, portfolio management practices.
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Abstract: This article aims to identify the trends and dynamics of changes in city logistics on the basis of bibli-
ometric data of international literature published in the ISI Web of Science, Scopus, Elsevier, Emerald and EBSCO
host databases in recent years. The study made use of basic techniques of the bibliometric method with the sup-
port of the VOS viewer software. On the basis of a huge number of literary work, the analysis allowed for the
assessment in terms of chronological development, of research concerned with city logistics and the identification
of main authors, publications, and journals being of crucial significance to this area of research.

Keywords: city logistics, 150 37120, bibliometric analysis.
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Abstract: The main aim of this article is to identify and present the relevant concepts and methods of technology
analysis. On the basis of the bibliometric analysis of scientific articles, research subareas related to the technology
analysis were selected. Relationships between earlier executed research in this field were determined. Taking into
account the obtained map of relationships, the possibility of the use of technology analysis was indicated. Also,
methods used to analyse the current state of technology and concepts used for the prospective technology analysis
were identified. Then, the concepts of predicting the technology development were discussed and compared.

The conclusions from the conducted study can be used as the basis for determining the critical directions for the
development of research areas related to the technology analysis.

Keywords: technology analysis; forecasting; foresight; technology assessment; Future-oriented Technology
Analysis.
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Abstract: According to the World Economic Forum, the transport infrastructure is one of the twelve pillars of every
economy’s competitiveness. Well-developed transport infrastructure affects a business location, integrates the
national market and reduces the effect of distance between regions. Furthermore, the quality and extensiveness of
infrastructure (both road and rail), determine the economic growth of the country and its particular regions. The
aim of the article is to present the state of development of railway transport infrastructure in Eastern Poland
(including five provinces located close to the eastern border of the country), as well as the analysis of basic indica-
tors characterizing this aspect of the regional development of the analysed area in comparison to other Polish
regions. The main directions of development of the railway transport infrastructure in Eastern Poland, which are
described in both the national and EU strategic documents, will also be analysed. The research method that will be
used to achieve the purpose of the article is the analysis of secondary data, including statistical data obtained from
the Central Statistical Office in Poland as well as analysis of strategic documents, where the crucial directions of
development of Eastern Poland are described. We also put forth our own concept of ranking voivodships based on
available statistical data whose aim was to show the level, to which the various regions of Poland differ from each
other when it comes to the development of rail infrastructure. The results of the analyses will have managerial
implications. They will provide the source of considerable information for regional authorities of the eastern region
of Poland in terms of differences in the level of development of the railway infrastructure of Eastern Poland and
other regions of Poland.

Keywords: railway transport infrastructure; transport policy; Eastern Poland; regional development; transport
accessibility.
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Abstract: The purpose of this article is to identify the Net Working Capital (NWC) management strategies in
enterprises operating in the construction sector quoted on the alternative exchange market NewConnect regarded
as one of the most positively differentiating similar markets in Europe. It is in the article that the concept of the
working capital was discussed, and the strategies for the net working capital management were presented.

The article shows the results of research, carried out on the example of companies of the construction quoted on
the NewConnect market. The article shows the concept of identifying NWC management strategies.

The study shows that during the economic downturn, in the surveyed enterprises, moderate-aggressive and
aggressive-aggressive strategies were dominant. This means that there was such a level of current assets in these
companies that it provided them with an average or high risk of the current operation. In addition, these compa-
nies decided on a relatively high share of short-term liabilities, which means that it was important for them to
acquire capital at a low cost. Although such activities reduce the level of liquidity, in the surveyed enterprises
— despite factual albeit slight liquidity decrease — it still remained at an optimal level.

On the basis of the developed methodology, the types and the number of the management strategies applied by
the examined companies were specified. The study covered 2009-2014, i.e. the period of the most severe eco-
nomic crisis since the fourth decade of the twentieth century.

Keywords: net working capital; strategies of the net working capital management; construction sector.
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Abstract: The construction sector is an important engine for economic development in Australia. A variety of
stakeholders is involved in any construction project. Major participants including design teams, clients, contractors
and project managers are examples of stakeholders that have the ability to hinder or promote the progress of
a construction undertaking. Each participant’s approach towards the project is likely to be influenced by its charac-
teristics such as power, interest, and influence as well as their actual role in the project, size, education, experience
and time it has been established and its ability to cope with risk. This research is aimed at comparing the major
participants of the client, design team, contractor and project manager involved in construction projects based on
their characteristics and the risk management approaches they implement. The research will ascertain if there is
a correlation between the major participants based on their characteristics and their approach to risk manage-
ment. The concept of what constitutes an acceptable approach to risk for the participants will be considered in
relation to their characteristics. Furthermore, client, design team, contractor and project manager approaches to
risk management including the phenomenon of utilizing intuition and experience as a form of risk management
will be addressed as a reality or a myth. In this paper, the literature review is reported, and a theoretical frame-
work is introduced.

Keywords: risk management; stakeholders; construction industry; literature review.
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Abstract: Simulation studies are gaining in popularity and are used in many scientific fields. Implementing com-
puter solutions in production engineering allows reducing costs that an enterprise incurs due to erroneous deci-
sions while planning and modernising production lines. This is also helpful in the reduction of the time required to
develop plans for manufacturing new products. This problem is important in manufacturing companies that seek
to reduce the volume of stocks while ensuring the continuity of the production process. The article presents possi-
bilities of applying computer simulation models in studying chosen production scenarios. The basic methods of
research used in the study were literature studies and computer simulation.

Keywords: computer simulation; modelling; production process; production scenarios; simulation model; Tecno-
matix.
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Abstract: Improper design in building projects leads to changes in orders, rework, budget overruns, schedule
delays, and low constructability, making it a major cause of waste. The objective of this study is to develop a Lean
Building Design Model (LBDM) using lean ideas to improve design quality. Waste in traditional design workflow is
first identified by using the value stream mapping. Lean methods are then used to reduce the allocated waste.
To improve the design quality, concurrent engineering is used to develop a learning environment that integrates
design needs between project stakeholders. Feasibility of the proposed LBDM is validated using system dynamics.
The analysis shows that the LBDM could improve the design quality, thus enhancing project performances.

Keywords: lean; design; concurrent engineer; building projects.
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Abstract: To operate, all production companies require the acquisition of items from external resources, and their
arrival by the specified deadline. The objective of the logistics management is to guarantee the stock level required
for the adequate handling of production at the lowest possible level of costs and risks. During the definition of the
optimal stock level of purchased parts, the expenses related to procurement and stock management are important
aspects beside the stock level. By using the economic order quantity model, we can define the optimal order
quantity, along which our stock management can be guaranteed by the most favourable cost level.

The theoretical approach of the model assumes a deterministic operational environment. In practice, however,
there are several unpredictable factors influencing the operation of the production company. The aim of our analy-
ses is to present the relations between the stock level and the risk of shortages. As a result of the research,
the introduction of the safety stock is the solution to cover the effects of the uncertain factors in the supply chain.
The avoidance of stock shortages would be possible only with the management of an infinite stock level due to
the stochastic factors, but it is not feasible in practice. We need to quantify a service level, which determines
the accepted probability of the shortage occurrence.

Keywords: safety stock; stock shortage; continuous review; periodic review; service level.
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Abstract: Nowadays, manufacturing companies increasingly face the problem of fierce market competition.
This is partly caused by the continuous and accelerated technology development. Therefore, offering services as an
addition to the product, or even shifting to service provision seem interesting and promising means for the manu-
facturer to become more competitive and distinctive. In the article, the basics of the servitization of the manufac-
turing industry concept are presented. The issue has been recently widely discussed in academic literature. How-
ever, the research on the level or scope of the services integration into the activity of a manufacturing company is
usually limited to case studies. The main scientific purpose of the paper is to recognize the kind of services machin-
ery manufacturers in Poland integrate with their products if any. Also, the assessment is made to ascertain
whether the number of services offered by manufacture companies depends on the size of the organisation. Data
on the machinery manufacturers operating in Poland were drawn from the Emerging Market Information Service
(EMIS) database. The first step of the study was the identification of types of services that manufacturing compa-
nies offer on the basis of the content of company websites. Then statistic methods were employed to recognize if
there were any significant relations between the size of the company and the number and types of services they
offer. The analysis enabled to identify thirteen forms of services, which were provided by machinery producers in
Poland, with the most popular being the warranty support and industrial services. The research also proved that
the number of services that are included in the offer depends on the company size. The limitations of the study are
discussed as well.

Keywords: machinery manufacturing; products and services integration; services; servitization of manufacturing.
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Abstract: The method of managing technologies in manufacturing enterprises primarily depends on the size
of the company and its organisational structure. Not without significance remains a way of understanding
the definition of technology. The main purpose of this paper is the identification and analysis of the factors influ-
encing the manner technologies are managed in small production enterprises within the metalworking industry.
The research process is based on a case study of an enterprise. The received results will help to enhance knowledge
related to the development of methods used for technology management in production enterprises.

Keywords: case study; metalworking industry; production enterprise; SME sector; technology management.
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Abstract: The paper presents a consistent approach to concrete works planning, which begins with formwork
selection and ends with project scheduling, where formwork availability and utilization efficiency are analysed.

To work out the first problem (the problem of formwork selection), selected MCDA methods are recommended.
In order to apply them, the decisive criteria were recognized with a structured survey sent to contractors.
Interactive computer simulations are, in turn, thought to be the most versatile tool to solve the second issue, i.e.
the problem of concrete works scheduling. In the proposed method, in each step of the algorithm, the developed
simulator informs the planner about formwork utilization efficiency and generates queries to the decision-maker,
who is able then to accept or withdraw the decision, if the efficiency is unsatisfactory. The efficiency of formwork
utilization is measured with a virtual cost of formwork under utilization, so when the formwork is available on the
construction site but remains unused or when it should be struck but remains unremoved from the construction.
Such measure was determined, after having analysed various criteria of schedule quality and optimality assess-
ment. The described approach is illustrated with appropriate examples.

Keywords: formwork, monolithic concrete works, interactive planning, efficiency of formwork utilization.
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Abstract: Winding quality of rolls on every stage of the process and beam quality are essential to achieving
the optimal quality of shrink sleeve labels and roll-to-roll (R2R) winding process without any problems. In the case
of the quality, it should be noted that significant factors that have an influence on the winding quality are initial
tension parameters and the winding speed, which maintains the appropriate web tension in the process.
The winding quality issues indicate one basic problem, which is incorrect tension parameters setup on converting
machines. There are two problems related to incorrect tension parameters: the tension, which is either too high or
too low. Both of them are causes for the occurrence of different defects.

This paper describes how developed models of data mining tools can be used for the prediction of initial tension
parameters and winding speed for each new design of shrink sleeve labels. Every design of shrink sleeve label has
a lot of factors. Some of them are more significant than others. The aim of this paper is to choose significant factors
and build a model in the learning process using the collected data. Finally, when a model is computed, it can be
used for prediction of key winding parameters of each new design of a shrink sleeve label. This saves time for
experimental selection during the conversion of winding parameters such as tension and speed and minimizes the
risk of occurrence of defects with incorrect winding parameters.

Keywords: data mining techniques; shrink sleeve labels; winding quality.
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Abstract: This paper is a theoretical-research case study. The main objective is to determine the methodology for
assessing key factors which affect the quality and efficiency of a flexographic printing process. The aims of the
research targets also involve: (1) identifying the basic methods of assessing the effectiveness, selection and priori-
tization of basic criteria, measurement and evaluation of indicators; stimulating improvement in the overall effi-
ciency of the company; (2) developing modern design solutions in order to achieve the optimal level of production
quality, according to current needs and market expectations; (3) offering modern organizational and technical
solutions as well as an estimate of existing reserves with innovative implementations.

The subject of theoretical considerations is quality evaluation and basic information about efficiency method
evaluation, like OEE, SMED and other. The article also presents an evaluation survey of the quality level of printing
requirements for customers, conducted by the author. The results of the survey were summarized in a matrix
called “quality house”, or QFD. In effect, the outcomes of research process led to practical implications. The essence
of the proposed approach was to determine if the methods mentioned above can be useful for verifying both the
quality level of printing products and the efficiency of production processes. The presented results reveal that
those methods are suitable as advanced tools for measuring the quality and efficiency level of manufactured
products and the production processes, which also improve customer satisfaction.

Keywords: efficiency; flexographic printing; labels; OEE; QFD; SMED.
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Abstract: The paper presents a discussion on different methods of multi-criteria analysis and different rules of
proceeding that have to be taken into account when making a decision regarding the location of a wind farm in
the NE Poland. In the study, six multi-criteria analyses were discussed taking into account the main criteria, on
which they are based: utility functions (MAUT, AHP, DEMATEL), relationships outranking (ELECTRE, PROMETHEE),
and decision support (Borda ranking methods). Considering 9 criteria that should be met by the localisation of 14
wind turbines in Michatowo commune, the main three criteria (C3, (8, (9) were found to differentiate localisation
of 6 wind turbines (T-3, T-5, T-6, T-11, T-13, T-14), according to two variants (I and II) of their localisation.
The Borda method proved that from among the two variants considered, the second variant W Il is considered
amore suitable localisation of wind turbines than the first variant W I. The variant W Il had a higher altitude of the
terrain (C3) and less risk of impact on bird (C8) and bat species (C9) compared to the variant W .

Keywords: Michatowo commune; 14 turbines; criteria; decision support; Borda ranking methods; optimum vari-
ant; objective result; sustained technologies.
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Abstract: Uncertainty is one of the most important features of many areas of social and economic life, especially
in the forward-looking context. On the one hand, the degree of uncertainty is associated with the objective
essence of the randomness of the phenomenon, on the other hand, with the subjective perspective of a man,
orasystem as a human’s product. The right decisions are not always equivalent to good results. Sometimes,
the decision taken in accordance with general rules brings worse results than the one who breaks them. Such a
situation is possible as a result of the uncertainty accompanying the predictions of the future. In order to signifi-
cantly reduce the uncertainty in the current decision-making (by ordering the knowledge of the present tense),
an entity can centre their actions around the future through the foresight actions. The research problem in this
paper is focused on the identification of sources of uncertainty with the future research, in particular, the foresight
research. This article attempts to answer the following research question: “What factors and methods of foresight
methodology enable the identification, analysis and minimization of the effects of uncertainty in the process of
holistic inquiry of the future?”. The study uses the results of analysis methods and criticism of literature as main
research methods. On this basis, the author conducted deductive reasoning.

Keywords: uncertainty; foresight; future; system; unexpected events.
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Abstract: The aim of the paper is to study the difference in the R, yield point and the ultimate Ry, tensile strength
in steel-sheet S235JR, samples taken from the outer and middle part of the top layer and the inner part of the
circle. The mentioned material characteristics determine the bearing capacity and the stiffness of platform gratings
of a certain construction. The samples were cut out at 0°, 45°, and 90° angles in relation to the steel-sheet rolling
direction. The differences in the R. and R, values may be due to non-identical steel-sheet cooling times in different
areas of the circle and the strain hardening of the pieces during flattening. The chemical composition and the
structure of the flat bars were studied.

The acquired data answer the question whether there are significant differences in the R. yield point of the sam-
ples from the outer and middle part of the sheets taken from the top layer (1) and the inner part of the circle (2).
The flat bars of the platform gratings are cut out in the direction of the sheet rolling; hence, the quantitative
analysis concerned this direction. It was found that the R. yield point in case of the (a=0°) rolling direction is
higher in sheet (2) than in sheet (1) by about 7.7% in the outer part and by about 1.6 % in the middle part. There
are slight differences of 0.6% observed on the width of the sheet (2) between the middle and the outer part. In all
cases, R. yield point in the (a=0°) rolling direction is higher than in the a=45° and 90° direction. Ry, tensile
strength on the width of sheets (1) and (2) is smaller in the middle section and does not exceed 2%. In the (0°)
rolling direction, the R, of the (inner) sheet (2) is higher by 1.8% compared with the (top) sheet (1). The different
time of steel circle cooling and the plastic strain due to the grating production technology did not cause worse
values compared with the ones quoted in the certificate.

Keywords: pressed platform gratings; steel-sheet coils; 235JR steel.

References

[1]  Sondej M. Kraty pomostowe w ujeciu norm i obliczeri numerycznych [Numerical analysis and design codes of steel gratings)]. Zeszyty Naukowe
Politechniki Gdariskiej, Inzynieria Ladowa i Wodna 1 2012; 625:107-117.

[2] Skowroriski W, Wioka A, Chmiel R. Modelling of strength processes of S235JR steel at increased temperature. Structure and Environment
2014;6:32-37.

[3] ChenJ, Young B. Stress strain curves of stainless steel at elevated temperatures. Engineering Structure 2006;28:229-239.

[4]  Kossakowski PG. Simulation of ductile fracture of S235JR steel using computational cells with microstructurally-based length scales. Journal of
theoretical and applied mechanics 2012;50:589-607.

[5] Shokrieh MM, Heidari-Rarani M. Analysis of Fibreglass Reinforced Plastic Moulded Grating. [ranian Polymer Journal 2007;16:511-520.

64



7th International Conference on Engineering, Project, and Production Management
Poland, Bialystok, September 21-23, 2016

Organisational and legal barriers in shaping the final value
of construction contracts

Wieslaw Matwiejczuk?, Tomasz Matwiejczuk®, Anna Michna®

? Faculty of Management, Bialystok University of Technology, 45A Wiejska Str., Bialystok, 15351, Poland, e-mail: w.matwiejczuk@pb.edu.p!
® University of Finance and Management in Bialystok, 40 Ciepla Str., Bialystok, 15—472, Poland
“Faculty of Organization and Management, Silesian University of Technology, 26 Roosevelta Str., Zabrze, 41-800, Poland

Abstract: Choosing the method of organisation and the form of project management is one of the most important
decisions affecting the efficiency and effectiveness of the entire investment process. Project management forms,
based for instance, on FIDIC procedures, performing well in the European context, show many gaps and ambigui-
ties hindering the efficient completion of contracts under the Polish system. The interpretation of rules governing
the determination of the value of additional works, identified during contract implementation, is particularly
difficult and creates many problems. These additional costs are not included in the contract price and can be sig-
nificantly high, especially in road construction projects where terrain conditions are usually unpredictable. They
raise the contract value, which often leads to exceeding the planned budget and deficit of financial resources
secured to fund the project. The aim of the article is to identify barriers creating impediments to efficient project
completion that result mainly from an erroneous interpretation of the rules for calculating the final value of per-
formed construction works. Taking the selected case study of a road construction contract as an example, some
factors were unearthed making it difficult to shape the relations between the investor and the contractor on an
equal basis. The analysis and proposals will contribute to defining organisational conditions of the efficient and
effective management of the investment process and will be useful for improving the legal provisions regulating
obligations of investment process participants.

Keywords: investment process; investment project management; contract value; FIDIC procedures.
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Abstract: Lean Production principles were published in the early 1990s. Since then they have become widely
recognized and accepted in the industrial setting. They concern the strict integration of humans in the manufactur-
ing process, a continuous improvement and focus on value-adding activities by avoiding waste. However, in order
to achieve it, the commitment is required from everyone in the organisation, i.e. people should feel respected, the
production should be levelized and Just-in-Time, whereas the quality should be built into the whole manufactur-
ing process. Recently, a new paradigm called Industry 4.0 or the fourth industrial revolution has emerged in the
manufacturing sector. It refers to the process optimization, which is driven by cloud computing, Internet of Things,
real-time sense-and-response technologies, cloud-based services, big data analytics, robotics, artificial intelli-
gence, and 3D printing. It allows creating a smart network of machines, products, components, properties, indi-
viduals and ICT systems in the entire value chain to have an intelligent factory. So, now a question arises if and
how these two approaches can coexist and support each other.

This paper gives an overview of the existing possibilities and examples for combining the information technology
and Lean Production. Moreover, it shows how Industry 4.0 can add value to Lean Production in the future.

Keywords: industry 4.0; lean automation; lean production; production management.
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Abstract: The Chinese New Silk Road (NSR) initiative seems to be the greatest logistics endeavor of our times. It encom-
passes the rail and sea connection between Asia with Europe. Successfully implemented, the initiative will significantly
change the transportation of goods on the route China—Europe, Europe—China. It will boost infrastructure investments
and create many new political, economic and social relations. Therefore, the analysis of the possibilities of NSR develop-
ment is of a great interest of those engaged in Euro-Asian markets and all the countries on the route.

The primary aim of the study is to determine the factors influencing the development of the rail part of the NSR.
The methodology of the paper includes a desk research about the NSR potential and identification of STEEPVL
analysis factors shaping the NSR. The STEEPVL analysis is a method of strategic management. The factors are
grouped into seven dimensions: social, technological, economic, ecological, and political, and related to values and
legal aspects. They constitute factors that can either enhance, accelerate or hamper the success of the NSR.
The outcomes of the study comprise the introduction to the complete STEEPVL analysis.

Keywords: New Silk Road; STEEPVL analysis; supply chains; transport corridor.
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Abstract: The purpose of this paper is to develop a concept of Future-Oriented Technology Assessment (FOTA) as a
particular form of Technology Assessment (TA) which is focused on the examination of the impact of emerging
technologies that is considerably delayed in time, indirect and thus difficult to anticipate. In the article the author
attempts to create a coherent conceptual system comprising Future-Oriented Technology Assessment (FTA),
Future-Oriented Technology Analysis and Responsible Research and Innovation (RRI). The deliberations are based
on the literature review, bibliometrics and the logical construction method. The paper is expected to provide
grounding for further research on the objectives, methods, stakeholders, results and best practices of Future-
Oriented Technology Assessment. In the context of the rising importance of the Responsible Research and Innova-
tion idea, Future-Oriented Technology Assessment is discussed as a potentially effective tool to pursue policy goals
within RRI agenda.

Keywords: technology assessment, Future-Oriented Technology Analysis, Responsible Reaserch and Innovation,
foresight, innovation policy

References

[1]  Belina B, Mazurkiewicz A, Giesko T, Karsznia W. Tracking and predicting solution development in R&D projects using a complex assessment
method. Economics and Management 2015; 7(3):7-14.

[2]  Ejdys J. Regionalny foresight gospodarczy. Scenariusze rozwoju lokalnego. [Regional business information foresight. Local development scenarios].
Warszawa: Zwiazek Pracodawcow Warszawy i Mazowsza; 2013.

[3] Ejdys J. Overcoming problems associated with uncertainty of the environment by using foresight approach. Economics and Management 2013;
18(2):331-339.

[4]  Ejdys J, Ustinovicius L, Stankeviciené J. Innovative application of contemporary management methods in a knowledge-based economy—
interdisciplinarity in science. Journal of Business Economics and Management 2015; 16(1):261-274.

[5] Halicka K. Innovative classification of methods of the Future-oriented Technology Analysis. Technological and Economic Development of Economy
2016; 22(4):574-597.

[6] Gudanowska AE. Tworzenie mapy wiedzy opartej na tematyce projektow badawczo-rozwojowych na przyktadzie wojewodztwa podlaskiego
[Creating knowledge maps based on the themes of R&D projects on the example of the Podlaskie region]. Economics and Management 2015;
7(1):257-270.

[7] Halicka K. Forward-Looking Planning of Technology Development. Business, Management and Education 2015; 13(2):308-320.

[8] Halicka K. Designing routes of development of renewable energy technologies. Procedia-Social and Behavioral Sciences 2014; 156:58—62.

[9] Halicka K. Prospektywna analiza technologii [Future-Oriented Technology Analysis]. In: Knosala R., ed., Innowacje w zarzqdzaniu i inzynierii
produkgji 2015; 2:87-98.

[10] Halicka K, Lombardi PA, Styczyriski Z. Future-oriented analysis of battery technologies. 2075 IEEE International Conference on Industrial Technol-
ogy (ICIT):1019-1024.

[11] Kononiuk A, Gudanowska A, Nazarko J, Glinska E, Glinska U, Ejdys J. Kierunki rozwoju nanotechnologii w wojewddztwie podlaskim. Mapy.
Marszruty. Trendy. [Directions of nanotechnology development in Podlaskie Voivodship. Maps. Roadmaps. Trends]. Biatystok: Oficyna Wydawnicza
Politechniki Biatostockiej; 2013.

[12] Nazarko J. Ksztattowanie polityki innowacyjnej regionu np. foresightu technologicznego <NT FOR Podlaskie 2020>.[Shaping of the innovation
policy of a region on the example of <NT FOR Podlaskie 2020> technology foresight]. Optimum. Studia Ekonomiczne 2011; 2(50):241-251.

[13] Nazarko J. Regionalny foresight gospodarczy. Metodologia i instrumenty badawcze [Regional business information foresight. Methodology and
research instruments]. Warszawa: Zwiazek Pracodawcow Warszawy i Mazowsza; 2013.

[14] Nazarko L. Istota foresightu i jego percepcja w Polsce. [The essence and perception of foresight in Poland].Optimum. Studia Ekonomiczne 2011;
4(52):224-234.

68



7th International Conference on Engineering, Project, and Production Management
Poland, Bialystok, September 21-23, 2016

Significant factors causing cost overruns in the construction industry
in Afghanistan

Ghulam Abbas Niazi°, Noel Painting®

“Transportation Engineering Faculty, Kabul Polytechnic University, Kabul, Afghanistan, e-mail: abbas.niazi@kpu.edu.af
bSchool of Environment and Technology, University of Brighton, Brighton, United Kingdom

Abstract: It is generally acknowledged that one criterion for judging the success of a construction project is
whether it is completed within budget. Due to various factors, this is often more of a challenge in developing
countries where budget problems are just one factor in often poor project performance. In Afghanistan, construc-
tion cost overruns are the most substantial problem (facing all parties to a project; suppliers, subcontractors, main
contractors and clients). As a result, national development is hindered, and negative signals are sent to foreign
investors. This research aims to identify the significant factors that lead to construction cost overruns in Afghani-
stan. After conducting an in-depth literature review and based on previous research, sixty-nine causes of the
construction cost overruns were identified. Interviews were then conducted with ten construction professionals
the results of which formed the basis of a questionnaire forwarded to seventy-five selected construction profes-
sionals based in Afghanistan including clients, contractors, and consultants. The finding of the research is that the
key critical causes that potentially result in construction cost overruns in Afghanistan are: corruption, delay in
progress payment by owner, difficulties in financing project by contractors, security, change the order by the
owner during construction and market inflation.

Keywords: Afghanistan; cost overrun; construction projects.
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Abstract: The issue of quality management, despite its long history, still remains a dynamically developing re-
search discipline and a scientific consideration. Subsequently, this is a very extensive field which encompasses
many issues. Thus, this work mainly focuses on identifying research threads undertaken within quality manage-
ment in selected periodicals. The article describes the undertaken overview and indicates research threads entailed
within the analysed subject matter. Moreover, the resultant list of threads was presented in the form of a knowl-
edge map reflecting their coexistence in specific articles. The methods used while preparing this article constitute
an overview of the literature and a network analysis.

Keywords: quality, quality management; research issues; knowledge map.
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Abstract: The aim of this paper is to present the quantitative perspective of the agile transformation processes in
IT organisations. The phenomenon of agile transformation is a complex challenge for an IT organisation since it has
not been analysed in detail so far. There is no research on the readiness of IT organisations for the realisation of
agile transformation processes, and such processes prove to be of uncontrolled character. Therefore, to minimise
the risk of failure referring to the realisation of transformation processes, it is necessary to monitor them. It is also
necessary to identify and analyse such processes to ensure their continuous character.

Keywords: IT organization; agile transformation; agile project management; scrum; maturity capsule.
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Abstract: Various biomass crops are used worldwide for biofuel production. A number of industrial and agricul-
tural technologies are used in this field. In many of operations performed during the biomass production, an input
of energy is a necessary condition facilitating the progress of the process. Taking into account the energy economy,
it can be expected that a well-designed technological process should consume less energy than may be obtained
in the form of biofuel.

The paper aims to evaluate the energy efficiency of a plantation as a function of amounts of energy required by the
agricultural production processes. Several topological structures of plantations, numerous production technolo-
gies, and transportation conditions are discussed.

Computer modelling was chosen as a method of investigations. Computations were based on derived mathemati-
cal formulas, and the elaborated algorithm was implemented as a macro in an EXCEL spreadsheet. Results were
obtained for rapeseed plantations at various conditions concerning the structure of a plantation and applied
agricultural operations. In addition, the effects of inter- and intra- plantation transportations were studied.

Based on the results, the EROEI type of indicators is strongly dependent on the choice of production technology,
as well as on several aspects of workflow organisation.

Keywords: energy efficiency; EROEI; biofuels; agricultural subsystem.

References

[1]  Raslavicius L, Bazaras Z. Ecological assessment and economic feasibility to utilize first generation biofuels in cogeneration output cycle — The case
of Lithuania. Energy 2010;35:3666—-3673.

[2]  Chum HM, Overend RP. Biomass and Renewable Fuels. Fuel Processing Technology 2001;71:187-195.

[3] Fontaras G, Skoulou V, Zanakis G, Zabaniotou A, Samaras Z. Integrated environmental assessment of energy crops for biofuel and energy
production in Greece. Renewable Energy 2012;43:201-209.

[4]  Painuly JP, Rao H, Parikh J. A rural energy-agriculture interaction model applied to Karnataka state. Energy 1995;20:219-233.

[5] Abnisa F, Wan Daud WMA, Husin WNW, Sahu JN. Utilization possibilities of palm shell as a source of biomass energy in Malaysia by producing
bio-oil in pyrolysis process. Biomass and Bioenergy 2011;35:1863—1872.

[6] Pickard WF. Energy Return on Energy Invested (EROI): A quintessential but possibly Inadequate Metric for Sustainability in a Solar-Powered
World?. Proceedings of the IEEE 2014;102:1118-1122.

[7]  Wasiak A, Orynycz 0. Formulation of a model for energetic efficiency of agricultural subsystem of biofuel production. /EEE International Energy
Conference: ENERGYCON'2014, Dubrovnik, Croatia, 2014, 1333-1337.

[8] Wasiak A, Orynycz 0. The Effects of Energy Contributions into Subsidiary Processes on Energetic Efficiency of Biomass Plantation Supplying
Biofuel Production System. Agriculture and Agricultural Science Procedia 2015;7:292-300.

[9] Wasiak A. The effect of biofuel production on sustainability of agriculture. 7th International Conference of Engineering, Project and Production
Management; Bialystok 2016; submitted to Proceedia Engineering 2016.

[10] Perrier T. Private communication — agricultural enterprise. Barycz 2014.

72



7th International Conference on Engineering, Project, and Production Management
Poland, Bialystok, September 21-23, 2016

Analysis of the effectiveness the European Regional Development Fund
disbursement for the selected tourism services with the use
of the counterfactual method

Eugenia Panfiluk®
“Faculty of Management, Bialystok University of Technology, 45A Wiejska Str., Bialystok, 15—351, Poland, e-mail: e.panfiluk@pb.edu.p!

Abstract: The aim of the article is to analyse the effectiveness of decision-making in the disbursement of funds
from the ERDF for the selected tourism services. The analysis of literature indicates that the existing research
concerning management systems focused mostly on the identification and measurement of the impact of the
positive effects of regional policies, including the ERDF. The study focused on evaluating the results of the imple-
mented instruments and their impact on the socio — economic development of regions. This approach enables the
identification of positive changes resulting from public intervention in the region. These studies, however, contain
an important gap. The identified results cannot be cross-referenced with a comparable quantity. Therefore, it is
not possible to determine whether the obtained results are the highest possible, or merely reached the minimum
level. Therefore, it is not possible to draw conclusions about the efficiency of the management of individual in-
struments and their maximum use. Because of this problem, it is necessary to undertake studies allowing for the
assessment of the level of use of financial instruments by the management system. In the theoretical part of the
article, the model of assessment of the ERDF management system effectiveness was developed. This model is built
on the basis of the Propensity Score Matching (PSM) method, used to assess the effectiveness of community pro-
grams. In the empirical part of the article, the verification of the model on the example of NUTS 2 Podlasie, the
tourism sector was carried out. The obtained results allow concluding that the developed deadweight assessment
model can be used in practice for the evaluation of the efficiency of the ERDF management system.

Keywords: European funds, deadweight evaluation model, public subsidies, management system.
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Abstract: The key objective of this study is to examine the relationship between organisational culture (0C) and
Total Quality Management (TQM), and the influence of TQM implementation on organisational performance
improvement within the context of the Vietnamese construction industry. To achieve this, a survey was conducted
in a number of Vietnamese construction firms, using validated survey instruments developed in previous studies.
Findings based on the survey sample of 104 respondents employed in construction firms in Vietnam showed that
Vietnamese construction firms are dominated by clan and hierarchy cultures rather than adhocracy and market
cultures according to Competing Value Framework (CVF) of OC classification. Furthermore, organisations domi-
nated by both market and hierarchy cultures indicate one only unfavourable culture for the use of TQM, whereas
organisations dominated by either clan and hierarchy or clan and adhocracy, or not dominated by any specific
cultures, could provide a successful environment for the TOM implementation. This study also confirmed the
significant and positive relationship between TQM implementation and organisational performance improvement.
Based on these findings, the author concluded that with the identified cultural characteristics in place, Vietnamese
construction firms can employ TQM as management philosophy to improve their performance.

Keywords: organisational culture; Total Quality Management; organisational performance; Vietnamese construc-
tion firms.
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Abstract: This paper describes the Ecosystem for Niche Technology Innovation (ENTI), developed by Prof. Andrzej
M. Pawlak. The ENTI has been optimized for innovation of global technologies at regions with limited resources
and lack of world-class technologies. Therefore, the ENTI has been devised for the less advanced economically
regions where existing core competency and critical mass of technology are insufficient to support global tech-
nologies. This comprehensive, three-stage ecosystem has been devised for discovering and creating effective
technology niches, or simply, finding successful product solutions within technology niches as well as bringing
niche products to the global market. The first stage introduces the niche innovation method with its tools and
procedures. The second stage enhances the pace of niche technology development. The final stage of the ENTI
supports the commercialization of a niche technologies by means of a self-funding mechanism within the ENTI
which enables a continuous cycle of niche technology development. Therefore, the ENTI has a potential to create
unique cluster structures emulating new niches based on both competency and technology synergies

Keywords: innovation; core competency; critical mass of technology; niche; synergy; SME.
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Abstract: Mobile cranes are one of the most commonly used equipment in construction, and an inappropriate
choice of a mobile crane may cause a serious accident. The current practice relies on the engineers’ experience in
planning mobile crane operation, which is a tedious and potentially error-prone process. This paper makes use of
recent developments in Building Information Modelling (BIM) to address the problem. It presents a comprehensive
framework to model mobile crane safe lifting requirements from the 3D BIM model. Based on the requirements,
it proposes a decision-support system for planning mobile crane operations. The result of this research facilitates
engineers and construction managers in construction site planning and improve construction site safety.

Keywords: mobile crane lifting; code compliance; Building Informaton Modelling.
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Abstract: The paper presents general assumptions and preliminary results of the studies on theoretical and practi-
cal aspects of providing selected services with alternative technical means. The study focused on the areas of
aircraft application in building and utilising linear objects. The study purpose was based on an analysis of process-
focused approach towards air services. The specificity of the assumptions in the selected areas was illustrated on
the basis of examples of completed undertakings. 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.

Keywords: service provision effectiveness; process management; air services; air-services; Unmanned Aircraft
Services (UAV/RPAS).
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Abstract: Successful management of information technology (IT) projects is desirable to all organisations and
stakeholders. Many researchers elaborated that risk management was a key part of project management for any
project size. Risk management was so critical because it provided project managers with a forward-looking view of
both threats and opportunities to improve the project success. The objectives of this research were to explore risk
management practices influencing the success of IT projects. Risk management practices included risk identifica-
tion, risk analysis, risk response planning, and risk monitoring and control. The IT project success was measured by
process performance and product performance. Data were collected from 200 project managers, IT managers, and
T analysts in the IT firms through questionnaires and analysed using the Independent Sample t-test, One-way
ANOVA, and Multiple Linear Regression at the statistical significance level of 0.05. The results demonstrated that
the differences in organisational types affected the success of IT projects in all aspects, while the differences in
organisational sizes affected the success of IT projects in terms of the aspect of product performance as well as
total aspects. Risk identification and risk response planning influenced the process performance and the total
aspects of the success of IT projects. Risk identification was the highest positive influence on product performance,
followed closely by risk response, while risk analysis negatively influenced product performance.

Keywords: risk management; information technology; project success; project management.
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Abstract: The paper presents examples of attempts undertaken by scholars and practitioners to combine the
foresight methodology with other tools aimed at supporting the decision-making processes. Against this back-
ground, the paper describes an author’s proposal of a system combining the foresight methodology, technology
assessment, and intellectual capital measurement. The system is aimed at generating research projects of the
future, characterised by a high innovativeness level and a significant commercial potential, to be executed at R&D
organisations and at enterprises, for which a necessary potential is available.

Keywords: decision making; foresight; innovation; intellectual capital measurement; technology assessment.
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Abstract: The damage detection methods of mechanical and civil structures have been drawing much interest
from various fields. Many techniques to detect damage are based on the examination of the system response
signals. Crack-like damages may contribute to the response signal edges (also called slopes) i.e. the localized sharp
transitions of signal values. A powerful tool to characterize such local feature signals is the continuous wavelet
transform (CWT). Despite its name, the CWT can be calculated on discrete data and requires an enormous compu-
tational cost. However, in many cases, the crack-like changes in the signal can be detected and localized using the
discrete dyadic wavelet transform (DDWT) that has a fast transform algorithm. This paper presents an application
of the DDWT to detect and localize the response signal features (slopes) due to cracks in mechanical and civil
structures. The wavelets used to calculate the DDWT are cubic box splines. The numerical results for a response
signal simulating cracks in structures are presented.

Keywords: damage detection; wavelet; discrete dyadic wavelet transform; cubic box spline wavelet.
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Abstract: Unexpected failures, the loss of production, and higher maintenance costs are major problems of manu-
facturing systems. Hence, certain investigating methods, such as Risk-based maintenance (RBM), help to deal with
such issues. An important element of the RBM planning is to assess the consequences of action and prioritization of
maintenance tasks based on the risk of potential failures. The main purpose of this classification is the right choice
for maintenance strategy, maintenance intervals, and a certain level of spare parts in the storage. Although, the
criticality assessment activities are widely performed with the support of a riticality matrix; due to inherent
nature of a risk matrix, there is a high possibility of resulting in suboptimal classifications. This happens because
there are no means to incorporate the actual circumstances at the boundary of the input ranges or the levels of
linguistic data and risk categories. The risk matrix has been developed in collaboration with a manufacturing firm
from Poland. This manuscript illustrates the use of fuzzy logic for the minimization of suboptimal classifications,
and it suggests a fuzzy inference system (FIS) for overcoming the challenge mentioned above. Membership func-
tions and the rule base are developed. Then, the rule view and the calculation result are demonstrated to illustrate
the methodology. The machine classification based on fuzzy expert systems is performed with an illustrative
calculation. The proposed approach will be gradually implemented in the selected case-study company. It is possi-
ble to integrate the suggested approach to currently existing computer-aided maintenance management system
(CMMS) in a manufacturing firm (MF).
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Abstract: The adequacy of the decision-making regarding the specification of Safety Instrumented Systems (SIS)
deployed for hazardous processes, contributes to avoiding incidents and corresponding losses. This paper proposes
an approach to mathematically and economically substantiated design of SIS. Markov analysis is used for the
stochastic process of SIS failures and technological incidents occurrence. The model is applied further for multi-
objective optimization of SIS design. The research is relevant to engineering departments and contractors who
specialize in planning and designing the technological solution.

Keywords: Emergency Shutdown System; Markov process; Multi-objective optimization; Risk management;
Safety Instrumented System

References

[1]  Bukowski JV. Incorporating process demand into models for assessment of safety system performance. RAMS'06. Annual Reliability and Maintain-
ability Symposium 2006;577—581.

[2]  CCPS (Centre for Chemical Process Safety). Guidelines for Safe Process Operations and Maintenance. New York: John Wiley & Sons; 2010.

[3]  Goble WM. Control Systems Safety Evaluation and Reliability. 3rd ed. Research Triangle Park: 1SA; 2010.

[4] Hauge S, Lundteigen MA, Hokstad P, Habrekke S. Reliability prediction method for safety instrumented systems. Trondheim: SINTEF; 2010.

[5]  HSE Books. Qut of Control. Second Edition. UK: Health & Safety Executive; 2003.

[6] IEC61511. Functional safety — Safety instrumented system for the process industry sector. Geneva, Switzerland: IEC; 2003.

[71 Jin H, Lundteigen MA, Rausand M. Reliability performance of safety instrumented systems: A common approach for both low- and high-demand
mode of operation. Reliability Engineering & System Safety. 2011; 96(3):365-373.

[8]  Deb K. Multi-objective optimization using evolutionary algorithms. Chichester, UK: John Wiley & Sons, 2001.

[9]  Kuo W. Optimal reliability design: fundamentals and applications. Cambridge, UK: Cambridge University Press; 2001.

[10] Torres-Echeverria AC. Modelling and Optimization of Safety Instrumented Systems Based on Dependability and Cost Measures. PhD thesis.
The University of Sheffield. 2009.

82



7th International Conference on Engineering, Project, and Production Management
Poland, Bialystok, September 21-23, 2016

Production levelling as an effective method for production flow control
— experience of Polish enterprises

Paulina Rewers®, Adam Hamrol®, Krzysztof Zywicki’, Mariusz Bozek®, Wojciech Kulus

“Poznan University of Technology, 3 Piotrowo Str., Poznan 61—138, Poland; e-mail: krzysztof.zywicki@put.poznan.pl
SAesculap Chifa Sp. z 0.0, 14 Tysiaclecia Str., Nowy Tomysl 64—300, Poland

Abstract: The article presents an extensive analysis of the literature on defining production levelling and the
methodology for its implementation. Levelling production is widely known as a method of sequencing a variety of
products in a mixed model production, primarily to balance the production, increase productivity and flexibility by
eliminating waste and minimizing differences of the workplace. Without the implementation of the levelling
production, a company it is unable to carefully control and predict the flow from production and the size of stocks
of finished products and materials. In the introduction, the relation diagram shows the factors influencing produc-
tion levels and those, which influence the production. The relation diagram is based on the authors’ reflections and
experience with Polish enterprises. The main aim of this article is to show how to change these factors after the
implementation of production levelling. The article also presents an example of the implementation of levelling
production at the department for the production of surgical instruments of a manufacturing enterprise. The cur-
rent production scheme, including maps of material flow analysis, orders, and the flow from production are de-
scribed. Finally, the article gives the successive steps inimplementing the production levelling in the enterprise.

Keywords: production levelling; production flow; lean manufacturing.
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Abstract: Trust is indicated as one of the main determinants of cooperation and a factor contributing to building
successful and long-term supply chain relationships. However, the concept of trust is abstract and multidimen-
sional, which means that it is difficult to measure, and the level of trust should be estimated taking into the con-
sideration of many aspects at once. The main purpose of the paper was the identification of observable trust
indicators in inter-organisational relations in construction supply chains, as well as factors closely related to trust
and their observable indicators. The research was based on qualitative (focus group interview) and quantitative
(230 computer assisted telephone interviews) studies conducted among construction companies. The study is the
contribution to the area of research concerning trust in supply chains. The main result is the elaboration of scales
that enable the measurement of inter-organisational trust and factors associated with trust.

Keywords: inter-organisational trust; construction supply chain; exploratory factor analysis (EFA); focus group
interview (FGI); computer-assisted telephone interview (CATI).
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Abstract: The aim of the article is to describe the concept of the International Visegrad Fund project entitled
“Mobilizing corporate foresight potential among V4 countries”. The goal of the project is to help companies of the
region to advance their Futures Literacy (FL). The theoretical part of the article is devoted to the presentation of
the FL notion and a theoretical framework that links the individual foresight capacity with the strategic foresight
capacity of an organisation. A special emphasis in the article is put on a brief characteristic of the V4 region, scien-
tific problem, purpose and the methodology employed in the project.

Keywords: corporate foresight; decision-making; foresight maturity; entrepreneurship; futures literacy; Visegrad
region.
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Abstract: The paper introduces an artificial neural network model for assessing the social capital value of IT com-
panies. The main purpose of the research was to develop the most efficient model for such estimations. Algorithms
proposed in the literature for the prediction of the value of intangible assets were discussed, and their fundamen-
tal constraints were indicated. The article presents the methodology for the selection of input variables. The opti-
mal number of cases in the training set were also investigated. The theoretical model was formulated and imple-
mented to elaborate on the model of an artificial neural network. The study concerned neural network structures
with a different number of neurons in the hidden layer, activation functions in the hidden and output layer, learn-
ing algorithms, and error function. Finally, in the present case, a supervised learning was adopted. The network
was trained with the backpropagation algorithm on the basis of the social capital values, calculated using the
fundamental equation [1]. The empirical studies also allowed identifying variables most significantly affecting the
value of the social capital. All computer simulations and assessments were conducted using software package
Statistica Automated Neural Networks. The paper concludes with a discussion about potential users of the pro-
posed method and proposals for further research.

Keywords: neural network model; multilayer perceptron; social capital; IT companies; assessing the value of
social capital; fundamental equation; input variables.
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Abstract: Springback is an inevitable phenomenon in bending operations. For the geometrical accuracy in manu-
facturing, springback should be predicted and a required compensation should be applied to the operation.
The numerical method is a very popular approach to predict the material behaviour in the operations. This method
provides the reduction in time, effort and costs in comparison with the trial and error method. In this study,
springback in the three-point bending operation of AA6082T6 tubes is investigated. A numerical model is estab-
lished, and results are compared with experimental outputs for verification of the model. Effects of the indenter
travel distance and a wall thickness of a tube in springback are studied.

Keywords: three-point bending; aluminium tube; springback.
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Abstract: Productivity has a direct impact on profitability and is essential for the success and sustainability of any
construction organisation. Consequently, productivity must be effectively managed at top and middle manage-
ment levels, and not solely at the operational level. The objective of the study was to determine construction
organisations’ perceptions and practices relative to the productivity of their organisations, as opposed to the
productivity of construction activities. The study was conducted among general contracting organisations in the
Nelson Mandela Bay metropole in South Africa. Findings include, inter alia, that construction organisations are not
fully productive due to the fact that there is a lack of strategic thinking, new technology and construction methods
are not being fully utilised, and there is a lack of innovation and efficiency. Construction organisations can optimise
their profits by increasing their profit and overhead mark-up on projects, ensuring a positive cash flow at all times,
and utilising their resources in the most efficient and cost-effective way possible. Recommendations include, inter
alia, that construction organisations should: review the manner in which they conduct business; opt for more
advanced methods of construction and utilise new technology, and reqularly prepare budgets, use financial indica-
tors to review productivity, monitor cash flow, and review the skills of their employees.

Keywords: business; capital; construction; productivity; profitability.
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Abstract: Clients expect a short lead-time from aircraft maintenance services. In order to minimize the lead time,
it is vital to analyse service processes related to maintenance tasks and identify existing problems such as bottle-
neck tasks and wastes related to different tasks. The value stream mapping (VSM) approach enables to visualize
the value streams and possibility of investigating the waste. Hence, the VSM approach was used to investigate the
maintenance services. The main purpose of the manuscript is to demonstrate the use of the VSM-based methodol-
ogy together with other tools, which were used in aircraft maintenance processes in minimizing the lead-time of
maintenance services and, subsequently, minimizing the costs of maintenance services. The manuscript illustrates
the use of value stream mapping (VSM) in enhancing the process cycle efficiency (PCE) of maintenance services
provided in an aircraft maintenance services providing firm (AMSPF). A world-class PCE value was selected in order
to calculate the PCE improvement in the ‘future state’ (i.e. the use of FSVSM) in relation to the ‘current state’
(i.e. use of CSVSM).
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Abstract: The main scientific objective of the article is to demonstrate, on the example of accommodation service,
the possibility of applying the netnographic methodology and meme theory in the context of the analysis of the
manner of perception of the quality of a service.

The study was carried out using the netnographic method and the method of quantitative and qualitative content
analysis. The analysis included the comments left on the business profiles of agrotourism farms located in the
vicinity of the selected national parks in Poland that can be found in the selected comparison websites of tourist
offers. The content of the comments was related to the cognitive-perceptual attributes of the model of a tourist
image [3]. These are the indicators enabling the decomposition of hotel service and the perception of the quality of
the process from its perspective. In this perspective, the quality of the service is also reflected in, among others, the
mental state of the recipient, which can be externalized and communicated. This latter feature makes it possible to
examine the quality of services from the perspective of the memetic approach [4].

The practical result of the completed research is the description of the assumptions pertaining to the model
of management of the quality of services in the perspective of the process.

The cause-and-effect relationship between the service quality, content analysis, and the formation of memetic
transfer was defined, which, through the creation of specific consumer expectations, can contribute to the creation
of a positive image of the service provider. The obtained results will provide a theoretical basis for an innovative
model for the management of the quality of service according to the memetic approach.

Keywords: service quality; accommodation services; social networks; UGC; meme; meme transfer.
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Abstract: As a result of his scientific researches, the author proposed to distinguish a new process in businesses,
i.e. the acceleration. He emphasized the role of using information systems in order to accelerate access to informa-
tion about competences. In this article, the author presents an example of an information system (the Profession-
als System). The difficulty in understanding the language used to describe competences in businesses and by job
candidates turned out to be a significant problem to develop the communication by system users. The scientific
objectives of this article are to diagnose the causes of the problem and an attempt to determine a possible scope of
its solution. Therefore, literature studies have been conducted as well as a directed analysis of data collected from
own studies conducted in 2010—2014. The presented analysis extends the previously published general research
results. Limitations in the language were identified, which will be difficult to eliminate if one wants to create
competence dictionaries used in information systems meant to accelerate the remote communication between job
seekers and employers. The article results in the expansion of knowledge about the influence of language used to
describe competences on the fastness and accuracy of obtaining them for the purposes of efficient business opera-
tion. In the operational dimension, the works described in the article will result in easier improvement of the
Professionals System whose functioning on the market has been planned at least until 2022.

Keywords: acceleration; competences; knowledge; language; process.
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Abstract: The research problem discussed in the paper is the innovation process, called User-Driven Innovation
(UDI). The aim of the study is to determine whether the UDI system is more effective in introducing innovations
than the linear one. The following hypothesis was formulated: companies introducing UDI systems represent
a higher level of innovativeness than companies introducing the linear process. The following methods were used:
a questionnaire, a standardized interview, and the ranking method. The hypothesis has been verified. The research
showed a relatively small role of the Management Board in relation to customers in the innovation processes
at the enterprises surveyed.

Keywords: innovation; process of innovation; User Driven Innovation; service enterprises; medicine; tourism.
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Abstract: The complex environment of the contemporary business reality requires enterprises to have the skills
not only to compete but also to cooperate. The ability to collaborate may lead to future joint problem solving, joint
control over processes, and mutual learning. On the other hand, the existence of global competition necessitates
the continuous introduction of effective technical, economic and organizational innovations. The chances
of achieving high competitiveness are in the hands of companies, which emphasize the importance of new tech-
nologies and try to master them. The purpose of this article is to specify the values of technological factors in the
formation of cooperation. The article uses the method of critical analysis of literature and statistical analysis of
data obtained from a survey conducted in 381 Polish companies of leading Podlaskie industries: food, wood and
furniture, construction, metal and machinery.

As a result of the literature analysis and discussions, the factors were determined that influence the cooperation between
the operators with organisations of the business environment and science and research institutions. In relation to each
kind of cooperation, several factors were specified, including factors related to technology management.

First of all, the importance of factors related to the management of technology in relation to the rest of the factors
influencing the development of cooperation was analysed. The aspect of cooperation between directly competing
enterprises was studied as well as between companies and organisations of the business environment and be-
tween enterprises and the sphere of scientific and technical support.

The results show that companies are interested in cooperation to a small degree. In addition, factors associated
with the possibility of taking joint technology action are not essential for establishing such cooperation.

Keywords: cooperation; inter-company cooperation; areas of cooperation; Podlaskie; technological factors.
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Abstract: Creative thinking is an essential feature of employees and a source of innovation in the development of
enterprises. It manifests in the activity of the employee, in the reporting of application rationalization, creative
attitude and creative way of solving the problems that arise in the company. Undoubtedly, developing an appro-
priate methodology for innovation and creativity will facilitate and improve the decision-making for the manufac-
turing of an enterprise. Through the use of the creativity assessment system, each manager will be able to effec-
tively motivate employees to submit innovative solutions, monitor the level of creativity of employees, and build
the creative teams. Such action will contribute to the increase of innovation in the company and, thus, will affect
its development. The article provides the methodology for the assessment of creativity of staff working in manu-
facturing enterprises. The article describes the developed tools for the support of the process used for the evalua-
tion and their application in a selected production company. Furthermore, the article shows the stages of the study
on the impact of the evaluation of the employee creativity on the formation of innovative solutions within an
enterprise. The described problem is an important issue in the field of production engineering. An important
related areas is the organisation and management of production and services, and innovation management.

Keywords: creativity of evaluation; Creative Attitude Questionnaire; ESPIR application.
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Abstract: Approximately 12% of South Africans are living with HIV/AIDS. This disease impacts on South Africa’s
labour force, plagues its economy, and threatens its growth. After the implementation of many AIDS prevention
projects, South Africa’s HIV prevalence still remains high. This study presents a preliminary exploration of the
drivers leading to the AIDS pandemic in South Africa. Interpretive Structural Modelling (ISM) is used as a mecha-
nism for revealing the drivers leading to AIDS pandemic in South Africa. The modelling process embodies the
following steps: ‘generating ideas resulting in AIDS’, ‘clarifying the generated ideas’, ‘using Interpretive Structural
Modelling software to construct a diagraph displaying the interrelationships of the generated ideas” and ‘inter-
preting the produced model’. The produced model reveals that two major factors lead to the AIDS pandemic in
South Africa. They are ‘poverty’ and ‘lack of knowledge of AIDS'. The two factors exacerbate other problems, such
as ‘gender inequality’, ‘stigma and discrimination’ and ‘unprotected sex with partner’. Tackling the two drivers
ought to be given priority. However, addressing the problem of ‘poverty’ requires cross-functional collaboration.

Keywords: HIV/AIDS; Systemic Approach; Interpretive Structural Modelling; Interaction; Root Problem.
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Abstract: The study is focused on the vital management problem of employee engagement. For a company, it is
atrue challenge to have employees taking full responsibility for their work and making every effort. The study
examines the system of amoebas, developed at Kyocera, from the viewpoint of employee engagement. It aims to
figure out the challenges for the implementation of the Amoeba System in a traditionally managed bureaucratic
company. The study takes a conceptual research approach. It proposes a list of four of the most challenging issues
that arise while introducing the amoeba management approach in a company. They are: (1) giving small teams
real autonomy, (2) designing a new accounting system, (3) introducing a system of inner prices, and (4) develop-
ing a set of clear organisational principles. The study also proposes directions for future research.

Keywords: workforce engagement; Amoebas System; Inamori; Kyocera.
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Abstract: The region’s macro environment analysis identifies the measures that would improve the investment
environment in the region and help to create an effective direct domestic and foreign investment promotion
system. The investment climate analysis includes the examination of the potential of the region, business devel-
opment opportunities, and the preparation of territorial planning documents. Given the solutions provided in the
prepared documents, their goals, and objectives, the development of economic and commercial activities of the
territory, the contents and the deadline for documents to be prepared are established.

The investment strategy analysis includes the examination of potential strategic development directions and the
region’s SWOT analysis. Based on the findings of the integrated analysis, in the decision-making stage the invest-
ment direction is selected, the implementation of which will allow achieving the stated goal. The alternatives for
the implementation of the investment direction are formed. Alternatives are described using the efficiency criteria
and are assessed using MCDM1 multi-criteria methods.

The article presents the creation of the theoretical model of determination of the investment strategy in the con-
text of sustainable development. The study includes an integrated regional analysis using Vilnius district as
an example.

Keywords: sustainable development of regions, region's investment strategy, multicriteria methods.
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Abstract: The article investigates the influence of energy efficiency achieved in biofuel production on the poten-
tial fulfilment of agricultural energy demand, and consequently on the sustainability of agricultural processes.
The mathematical model of energy efficiency in biofuel production is extended to a more general form aiming
to describe the effects of exclusion of a fraction of crops from food production towards satisfying the industrial
demands.

The derived model gives quantitative relations between energy efficiency of “energetic plantations”, energetic
efficiency of industrial biofuel processing plants, and energy demand for other types of agricultural production.

Keywords: railway transport infrastructure; transport policy; Eastern Poland; regional development; transport
accessibility.
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Abstract: The article presents possibilities of using fields of creative problem solving for engineering issues.
The article characterizes the individual construction steps of a system that assists in non-routine decision-making
— a program designed to select stimulation methods in an optimal manner according to the user requirements.
The aim of the tool is to assist the user in decision-making: it shows a possible outcome, but requires thinking.
An effective use of the stimulation methods requires engineers to tediously go through many stages that often
differ, depending on the selected method. This special program helps engineers search for and select numerous
complex data.

Keywords: creativity; stimulating methods; case study; innovation management.
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Abstract: Scientific aim: The aim of the analysis carried out in this text was to identify the level of cooperation in
the surveyed companies with the competition in the area of innovative activities as well as their readiness to
strengthen it in the near future. Methodology: Quantitative studies covered 381 companies. To interpret the
results of the research, the following statistical measures were used: measures of dispersion — the coefficient of
variation and measures of central tendency — dominant, mean, and median. To indicate the strength of interde-
pendence between the assessments, the Spearman rank correlation was used and with the t-Student test, its
significance was examined. To identify statistically significant differences between assessments of companies, the
Kruskal-Wallis test was used. The main results and findings of the research: The impact of the identified, pro-
innovation factors, on both the level of current cooperation and readiness to strengthen it in the near future was
weak. There were no statistically significant differences in the assessments of respondents operating in three different
industry sectors. Differentiation of assessments within the same industry remained at a low or moderate level. Con-
ducted Spearman'’s rank correlation indicates a high correlation between the assessment of current cooperation and
possibilities for enhancing it in the future. Conclusion: From the perspective of formation and development of
effective cluster links, the results are not optimistic. It should be firmly stressed that the mere creation of a cluster
does not release its innovative potential. To make it happen, the real, and not only declared, openness to establish
cooperation with all its actors, including competitors, is necessary.

Keywords: companies; cooperation; business cluster; networks of companies.
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Abstract: Researchers focused on the dilemma of measurement and evaluation of batch processes. The developed
method allows synthetic and complex evaluation of these processes, and additionally, it might be used for further
process improvement. Researchers searched literature in order to gain the theoretical background and performed a
case study, during which a production company was analysed, paying special attention to batch production meas-
urement methods and the opportunity to use multi-criteria rating. The case studies were further enriched with
participating observation, non-participating observation, interviews, and the analysis of historical data.

As a result of their work, researchers developed a concept of a multi-criteria evaluation method for the batch processes,
with each criterion containing a group of indicators. The authors developed a model of batch process rating based on the
following criteria: market, economical, ecological, social, technological, planning and general development. For each
among these seven criterions, the authors performed the selection of indicators, which enable the evaluation of the
process. As an example, for the technological criterion, the following indicators were chosen: machine failure frequency,
reparation time, time workers spend on working posts and elements of the overall equipment effectiveness. Indicators
assigned to the market criterion were the ratio described by the overall reclamation quantity, time of order realization,
punctuality of supply. The chosen indicators are characterized by various scales of values and various units; therefore, the
researchers developed the standardization function for each indicator, in order to be able to compare the output results.
The developed conception allows performing a complex and synthetic evaluation of batch processes.

Keywords: multi-criteria rating; batch process; production measurement; technological rating.
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Abstract: Along with the development of manufacturing processes and production systems, there is a growing
need to improve the means to control production processes. Methods provided by the current literature are not
always sufficient for modern production processes. This fact is even more accurate with regard to batch produc-
tion. It was noticed that the rating methods for the realistic course of a process are especially insufficient. It be-
came imperative to develop new criteria and indicators that would allow a multiple aspect and realistic rating of
process courses. It is necessary not only to set new measurement criteria but also appropriate indicators, which
would include specific aspects of batch production.

The goal of this paper is to present the correlation between production processes measurement, its rating, and pro-
duction control. Additionally, benefits of using the multicriteria method during a process rating were presented.
Authors performed literature studies in the field of batch process characteristics, general rules of production con-
trol and construction of multicriteria rating indicators. The studies were followed by an analysis of production
enterprise. The analysis was carried out using case study methods. Its main target was to analyse how various
ways of production process ratings and multicriteria ratings work in practice. A multicriteria rating of the batch
process method was designed. This method uses a group of indicators assigned to seven criteria: economical,
ecological, social, technological, market, planning, and general development. The method is meant to provide the
management with data used in order to maintain production control.

Keywords: batch production; multicriteria measurement; feedback; control system; batch process.
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Abstract: Purpose: The aim of this article is to identify the role of packaging in the process of buying food, with
particular emphasis on the importance of certain packaging features and their information value.

Methodology: The analysis of the literature and selected results of own empirical studies were used in the research proc-
ess. The following databases were reviewed using keywords Web of Science and EBSCO. The frequency analysis allowed
supplementing theoretical deliberations and evaluating available studies regarding packaging. A questionnaire survey
was conducted in a group of 372 respondents. The study was conducted in the Lubusz Voivodship. The main goal of the
field research was to examine attitudes and behaviours of consumers towards packaging of food products.

Results: Packaging plays a significant role in the process of buying food products. Above all, it has a promotional
and information value in a critical moment of the decision-making process. The analysis of the results showed that
the most important features of packaging for consumers are the comfort of use and durability; whereas, the most
important data on packaging are the expiration date, price, and composition of the product.

Theoretical contribution: interest in safe and high-quality food and new preferences of consumers contribute to the
change in the approach to food packaging methods. Food packaging is a significant marketing tool, and its impor-
tance can be seen hoth in its functions and the process of making the buying decisions by a consumer. The issue of
expectations of buyers towards packaging of products offered on the Polish market was a subject of many studies.
The study described in this article enabled to hierarchize features of packaging from the consumer’s point of view.
Practical implications: The results of the study can be used by food producers in their marketing strategies.
A consumer survey is an important part of the packaging design procedure. It is a part of a detailed analysis of the
market situation that allows designing packaging, which will be interesting to a potential buyer and will contrib-
ute to success in the market.

Keywords: packaging; information; food product; consumer; survey.
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Abstract: The origins of lean thinking derive from Toyota’s Production System; however, it became a worldwide
known concept through the book “The Machine that Changed the World” written by Womack, Jones and Roos
at the end of the 20th century. In spite of this fact, its practical implementation is still often an obstacle and causes
avariety of misunderstandings, i.e. mirages. This paper presents the most often indicated problems with lean
practice in industries. The research, which was carried out in a large Polish factory showed that in spite of high
assessment of the level of implementation of particular lean tools, the expected effects of waste elimination did
not appear. Comparing the results received from the analysis of assumed effects of waste elimination in the factory
and the percentage level of implementation of particular tools, it was noticed that the degree of implementation
does not influence the elimination of particular types of waste. In order to make better use of implemented Lean
tools, the overall equipment effectiveness (OEE) was used. However, there is no certainty that its implementation
will not reveal other production problems in the investigated enterprise.
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