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Abstract

Purpose — The scientific paper focuses on a pragmatic study regarding the existing processes in an
organization and how to integrate them into an efficient quality management system.

Methodology/approach - A process map was conceived in its own vision, analyzed and subsequently
argued in an organization with a field of activity in the aerospace industry. The subject of manufacturing
processes in such an organization has been reported to process and inspection standards.

Findings — Operational processes, namely process improvement, are a key priority in the business
environment. Support processes contribute to supporting business processes through methods, tech-
niques and software applications in order to design, adopt, control and analyze operational processes
that primarily involve people, organizations, applications, documents and other sources of information.
The importance of establishing a process map in the management area and then the manufacturing one
in an organization in the aerospace industry is an extremely important step in solving problems and
implicitly non-conformities.

Research limitations/implications — A properly prepared process map can certainly lead to efficiency
and effectiveness. This aspect can lead to favorable results related to the quality management of the
processes, there being a correct functionality of all the management activities as well as of the technical
ones.

Practical implications — The scientific paper presents a serious documentation regarding the possibil-
ities of operationalization of the operational processes and the support processes in an organization in
the aerospace field in order to manufacture some structural components.

Originality/value — The contributions we promote are of a conceptual, applied and technical nature. At
the same time, the management is not neglected at all, so that an important and essential contribution
is the way in which the authors impose their point of view on the concrete way in the organizational
management at company level.

Key words: process map, aerospace industry, process management.

Introduction

Within an industrial organization, operational processes are those production processes with the role of
making products. As for the production processes, they represent the activities carried out with the help
of natural equipment and processes, organized and led by people in an organized way in order to obtain
some products.

From a systemic point of view, the objectives of the production process involve the transformation of
inputs (materials, labor, energy, etc.) into outputs in the form of semi-finished products, finished products
or services.



For years, process improvement has been a major business priority. Companies have been using a
value-based management approach since the 1990s in a constant effort to increase its value. The
principles of value-based business process management have been introduced in business process
management. Existing analyzes of this problem operate at a high level (i.e., corporate), preventing the
use of value-based business process management at the operational process level, both in research
and in practice. Authors such as (Buhl, Roglinger, Stockl, and Braunwarth, 2015), (Bolsinger, 2015),
(Rotaru, Wilkin, Churilov, Neiger, and Ceglowski, 2011), have approached this issue through the prism
of an evaluation that brings business process management. based on value at the operational process
level, showing how the estimated net present value adjusted for the risk of a process can be determined.
The evaluation calculations performed in these researches provide information about the theoretical
foundations of the processes and help to improve the computing capabilities of some existing process
modeling tools.

In any company there are main processes, management processes and support processes. Specifically,
for example:

— the main processes relate to production and services provided;

— the management processes aim at establishing the company's policies and objectives, the
analysis performed by the management, analyzes and decisions regarding the resources and

— support processes take into account human resources, infrastructure, work environment,
supply, transport, logistics, internal audit, improvement, etc.

Supporting business processes through methods, techniques and software applications is done in order
to design, adopt, control and analyze operational processes involving people, organizations,
applications, documents and other sources of information (Weske, van der Aalst, and Verbeek, 2004).

Map of management processes in an industrial organization

Process maps are adopted by organizations as the foundation of business process management
initiatives. They play an important role in providing an overview of all processes, so that the basic
operation of a company can be understood without necessarily going into details, which are usually
presented in the single model of the management process (Malinova and Mendling, The Effect Of
Process Map Design Quality On Process Management Success, 2013)

Instead, the process map focuses on the representation of classifications, relationships, and
dependencies between single processes. These aspects are usually illustrated as a visual
representation, serving as a basic means of communication and for a better understanding of business
processes (Kesari and Chang, 2003). Based on the process map design, the next steps of the business
management process life cycle could follow successively (Dumas, La Rosa, Mendling, and Reijers,
2013). Given this, the quality of the process map is essential for the success of process management.
Numerous research efforts have been made regarding the design and redesign of process models
(Kock, 2006). Recently, new navigation techniques through large collections of process models have
been the focus of research (Radulescu, 2006).

One way to handle a large number of models is by using a process architecture. A process architecture
is a collection of process models organized systematically within an organization (Malinova, Leopold,
and Mendling, An Empirical Investigation on the Design of Process Architectures, 2003)

Usually, a process map is the input to the different levels of a process architecture, where the detailed
modeling of the process takes place. Different approaches to process architecture design have been
defined (Dijkman, Vanderfeesten, and Reijers, 2011), (Malinova, Leopold, and Mendling, An Empirical
Investigation on the Design of Process Architectures, 2003). Also, the importance of process
architecture for the success of business management processes was highlighted (Sedera, Gable,
Rosemann, and Smyth, 2004), (Bandara, Gable, and Rosemann, 2005), (Rosemann, 2006). Regardless
of its obvious importance, the design of the process map was hardly subject to research. Practitioners
seem to approach this challenge rather as an art based on their own creativity and a broadly defined
set of concepts in designing a process map. As a result, a variety of process map models are used in
practice, despite the fact that most aim for the same goal. Many of them are obvious cases of mastery,



where the concepts used for their design are not based on generally accepted engineering principles
for the design of visual notations (Moody, 2009).

Given this diversity, there is a strong demand for research into the concepts used and represented in a
process map (Recker, Rosemann, Green, and Indulska, 2011).

The importance of mapping management and manufacturing processes in an
industrial organization

W. Edwards Deming stated that "If you can't describe what you're doing as a process, you don't know
what you're doing."

Any organization can improve its quality management system. The conformity of the processes,
products and quality management system in the organization can be demonstrated, even if the standard
does not explicitly require it, by preparing documents, such as (Mendes, 2013): process map (matrix);
product specifications; production programs; list of approved suppliers; test and inspection plans;
installation, operation and service manuals; rules and procedures.

QA
process map

\
product specifications
\Y
production programs

list of approved suppliers

test and inspection plans
1
installation, operation and service manuals

Z
rules and procedures

Figure 1. Documents to demonstrate compliance

The process map is a graphical representation of all the processes identified within the organization.
This map illustrates the process flows that influence quality. A map (matrix) of a process represents the
process as a whole, from beginning to end (www.ro.wikipedia.org, 2020), (Gotz, 2012). Figure 2 shows
the components of the process map.

Any quality management system process can be divided into sub-processes that are clearly defined in
a quality management system process matrix. The requirements are set out in documents called
specifications. They are unique to the process, product or organization, and for this reason are not
detailed in the quality standard (www.improvement-skills.co.uk, 2020).

In making the process map, the same importance is given to the performance of all component
processes. This performance is established on the basis of the specific objectives for each process or
through performance indicators.
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Figure 2. Process map components

The usefulness of a correctly made process map is felt when there are changes in the organization or
when it is intended to explain the principle of operation of the company. According to Figure 3 on the
process map can be indicated: system procedures (PS); operational procedures (OP); quality plans
(PC); work instructions (I); technologies (T); standards (S); contracts (outsourcing processes);
formulation; any other documents that are used in defining and carrying out the processes.

Procedures are documents that show how the activities are carried out, so that anyone can work without
mistakes, even if there is no maximum number of procedures, for the implementation of a quality
management system according to ISO 9001, 6 system procedures are absolutely necessary, and all
other procedures are operational.

An organization can write a number of procedures equal to the number of processes within it. However,
the possibility of performing only one procedure related to several processes of the same type, or the
reverse situation in which a single process can be described in several documents is not excluded.

The 6 mandatory procedures specified in ISO 9001 are with reference to processes, more precisely to:

— how documents in the organization are kept under control;

— how the organization's records are kept under control;

— how the product found to be non-compliant is kept under control;
— how to perform the internal audit;

— how corrective actions are controlled;

— the way in which preventive actions are controlled.

It is recommended that the names of the procedures be associated with the chapters in the ISO 9001
standard that refer to the analyzed process.
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Figure 3. Aspects indicated in the process map

MANDATORY PROCEDURES

— document control

— record control

— non-compliant product control

— performing the internal audit

— how corrective actions are controlled

— how preventive actions are controlled

Figure 4. Mandatory procedures according to ISO 9001

The processes and their integration in the quality management system in an
organization in the aeronautical field

Figure 5 shows how certification organizations structure the requirements of the quality management
system in the aeronautical industry.
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Figure 5. The main processes of the Quality management system

Industrial organizations in the aeronautical field must be AS 9100 certified, so they must have a quality
management system implemented according to its requirements.

Management, support and operational processes are included in the requirements of the AS 9100
standard to the same extent as in ISO 9001.

The integration of management processes, Figure 5, from the perspective of the standard, is
approached by integrating leadership requirements in all processes and equally by controlling
management decisions, by thinking based on probable risk.

Also, the approach of all processes through a continuous improvement, makes the management
processes to be integrated in all processes and under the system processes.

Figure 6 represents the distribution and connections of processes in an industrial organization in the
aeronautical field, specifically on the manufacture of metal structural components.

The processes are distributed according to the purpose they have within the organization. Thus we can
identify:

— Management processes;

— Operational processes;
—  Support processes.

As can be seen in Figure 6, customer requirements are the main entry into the organizational system.
These requirements are transformed by the organization, through the prism of the organizational
context. Outputs, resulting products, verified by the customer, in addition to financial benefits, are also
measured by the degree of customer satisfaction that have a direct impact on the evaluation of the
organization's performance and also on the process of continuous improvement.



Figure 6. Process map in an industrial organization in the aeronautical industry



The leadership process (position 5 Figure 6) is a management process with a major impact in the
organization, which is why these organizations emphasize the commitment of senior management and
their level of involvement in processes. The activity of the management process is carried out in relation
to the context of the organization.

The ways in which this commitment is met are:

— Assuming responsibility for the effectiveness of the quality management system;

— Involvement in the development of quality objectives so that they are correlated with the context
of the organization;

— Involvement in the process of integrating the requirements of the quality management system
in the processes of the organization;

— Allocation of the necessary resources for maintaining the quality management system;
— Promoting continuous improvement;

— Supporting other relevant management positions to demonstrate their leadership, as applicable
to their area of responsibility;

The management commitment and its principles are formalized within the quality management system
by defining the quality policy of the organization.

The aeronautical quality policy contains generally applicable directives, such as:

— Compliance with laws and regulations specific to the aeronautical field applicable to the activity
sector;

— Clear definition of the objectives and targets of the quality level in all hierarchical structures
within the organization and their periodic analysis;

— Decision making using objective data;

— Promoting thinking based on risk analysis;

— Promoting and developing a culture of aviation safety;

— Active monitoring of the process of improving the quality management system.

Management activities, in addition to making a commitment and defining the context of the organization
and its objectives, have the role of defining the organizational structure of the organization. Thus, the
definition of roles, responsibilities and authority closes the functions of this process of management,
leadership. Role allocation is based on the processes of organizations and their interaction.

Achieving the objectives generated by the strategic plan of any company is the goal of the entire
management, and the way it is done is planning (position 6 Figure 6).

Planning is the key to the success of any organization regardless of the field of activity. Thus, the
planning of the organization's objectives will be found at all hierarchical levels. Planning can be
accomplished by carrying out development projects, long-term or short-term production projects or
improvement projects.

Also, planning to achieve quality goals requires a well-established plan, integrated into all processes
within the organization. Also, each process must be identified with a quality target correlated with that
of the organization.

The coordination of the planned activities is achieved by analyzing the impact and influence of each
process in the entire organizational system, in other words, by organization.

It is considered that the level and quality of the influence and impact analysis has a major effect in the
allocation and management of resources.

The control process by measuring and evaluating the activities within the organization is represented by
the processes in box 9 and 10 (Figure 6). Thus, the process of evaluating the performance of the
organization is performed through management analysis and audits of all processes.



In addition, the improvement process helps to evaluate the activities and at the same time becomes a
major input in the improvement planning process. The process of analyzing the non-conformities of the
product, technological process and system, represent important inputs in the evaluation process, also
used as input in the realization of improvement plans.

Customer satisfaction is used by organizations as a marketing tool. The level of customer satisfaction
indirectly determines the quality of the products.

Customer satisfaction has a major impact in the improvement process, being considered a factor with
high influence in the improvement processes.

Support processes (heading 7 Figure 6) are the processes that deal mainly with human resources
management, in particular:

The process of hiring human resources;

— Competence assessment process;

— The process of awareness of human resources at all hierarchical levels;
— The communication process inside and outside the organization.

The quality of the output of this process - especially the quality of human resources knowledge - has an
impact on the entire organization. This knowledge plays a special role in management processes, and
also in processes based on human resources knowledge.

Operational Processes (position 8 Figure 6) are the "engine" of the organization. Thus, the processes
within this group of processes are very important and they are given special attention.

Under the operational planning and control process is that process that develops and monitors
operational plans including all others under operational processes.

The process of managing requirements and services is the process of entering the operational plan.
This process has as input the requirements of the products directly from the customer. It is considered
that the level and manner of interpretation of the requirements may lead to the success of the operational
plan or its failure. This process is considered a critical process, due to the impact it can have on the
organization, both on other processes and on products. In other words, incorrect or incomplete
interpretation of product requirements may result in the production of non-compliant products.

Within the operational processes it is also found under the process of design and development of
products and services, which also has a major impact on the fulfillment of the operational plan.

Conclusions

The structure of the quality management system in industrial organizations in the aeronautical field is
based on the AS 9100 standard. However, the challenge for companies is to comply with the
requirements of this standard and the requirements of customers at the same time in product
manufacturing processes.

The complexity of product requirements in the field of aeronautics requires management processes an
approach based on risk analysis. Thus, management decisions are influenced both by the knowledge
of managers in the field in which they operate, and by the available information of related processes,
which they can use.

In an industrial manufacturing organization, the interaction between the processes of the management
system is achieved through human resources, coordinated by process managers (Figure 7).

Each process manager must know very well the processes of the entire quality management system,
so as to align the process he coordinates with the requirements of the system and equally necessary to
know everything under the processes, activities, inputs and outputs of the process. which he
coordinates. In order for the system to work, process managers must also know the processes they
intersect with, according to the quality management system, but the large volume of information and
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knowledge specific to each process makes the management activity considerably more difficult. Sorting
and analyzing all this information consume a long time, which is not available in management decisions.

Figure 7. The interaction of processes within a system

The industrial organization operates using the knowledge of human resources and the capacity and
capability of the equipment.

The organization achieves its functional role, the target of quality and financial level, only because
management decisions and processes are managed in relation to the strategic vision.

The analysis of the efficiency of each process is related to the other processes, regardless of its
complexity. Thus, it is necessary to develop a model for analyzing the efficiency of the processes, in
relation to the own resources of the process and to the interactions of the other processes.

Analyzing the processes of the organization's system in terms of interactions and the impact on product
quality, the process of preparing the launch documentation in manufacturing was chosen for conducting
the study.

In manufacturing, and not only, the efficiency of each process is influenced by management functions
and the volume and quality of human resources knowledge. At the same time, the multitude of
parameters that can influence the process, makes the management activity to be seen as a function
controlled by all parameters simultaneously.
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Abstract

Purpose — To formulate a methodology for handling qualitative optimization of buildings when several
target-functions are considered, such as smartness, green design and inclusiveness.

Methodology/approach - Concurrent Multi-Function Deployment method is used to study a multitude
of criteria that give the performance of a building. Performance criteria such as costs, health and comfort
of the inhabitants are weighted. They are in relation with target functions, such as sustainability, intelli-
gence and inclusivity. TRIZ is included to solve several conflicts in relation with these target functions.

Findings — It is possible to formulate a balanced solution in designing a building where several target
functions, such as sustainability, inclusiveness and intelligence, are taken into account.

Research limitations/implications — The methodology was tested only on three target functions and
on a relatively simple building. We do not have yet a clear understanding about its reliability on complex
civil engineering projects, where the entropy is very high.

Practical implications — The proposed methodology is applicable in any civil engineering project,
where we need to tackle design from multiple angles.

Originality/value — Originality is defined both in terms of the methodology we have proposed to solve
the design problem and in its domain of applicability. Usually, qualitative optimization of buildings has
been reduced to one or maximum two target functions (e.g. inclusiveness, smartness, sustainability or
a mix of two of them). By our knowledge, there is no treatment of design from an aggregated perspective
of all three dimensions.

Key words: sustainability, intelligent house, cost management.

Introduction

A need has developed since the 20th century to create buildings that can function to its full potential for
the purpose for which they were created. New technologies with a decisive role in their sustainability,
aesthetics, efficiency, accessibility and health but also in cost reduction have been implemented in these
buildings (Building Regulations, 2010).

In the approach to the design and construction of buildings as a whole, the concept of high-performance
building has been introduced and must include features such as: accessibility, aesthetics, cost
efficiency, functionality, productivity, inhabitants’ health, safety and security, sustainability (enil.eu,
2020).

Figure 1 illustrates the characteristics of a sustainable, intelligent and inclusive building: advanced
engineering, low cost, safe, competitive, open, practical, elegant and high-security building.
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Figure 1. Sustainable, intelligent and inclusive building with high performance - characteristics

At the point when we talk about sustainability, we consider various qualities and materials that a
structure must have. These incorporate (FOBRP,2020): recyclable materials from which the building is
built and recyclable furniture, economical household appliances, economical electrical equipment, water
purification system etc.

When stating that a building is intelligent, there are certain elements to be considered: flexible design,
energy efficient design, Wi-Fi networks, VOIP net-works (voice over internet protocol), video monitoring,
building access monitoring, automatic fire suppression, built-in support (for lighting, signaling, smoke
control, etc.), integration of all building systems, energy management systems, thermal water and
energy monitoring etc. (Edgar, 2016).

An inclusive building has certain features: wide doors access roads, spacious toilets, supporting railings,
good natural lighting, the use of eye-pleasing colors with a guiding role inside the building, vertical traffic
with ramps or elevators, communication systems, emergency exits accessible to all, fire alarms,
inclusive furniture etc.

Methodology and testing

Concurrent Multi-Function Deployment (CMFD) was adopted for multi-criteria performance planning
(Brad,2009). This method permits the synchronous approach of multiple objective functions and the
inclusion of structured innovation in the design process of the solution. The CMFD algorithm must have
a certain sequence (Brad, 2009): define the objective set of functions, identify and classify requirements
related to the objective and business functions in general, analyze the objective functions in relation to
the investment plans, determine and classify the value characteristics that define each objective
function, generate local solutions for the entire system, plan and generate a solution by innovating and
aggregating, compare the general solution to the value characteristics, define the parts that form the
whole solution, execute the plan.
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Figure 2. CMFD - route and associated methods
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For testing the method, objective functions of a sustainable, intelligent and inclusive building (FO) and
their requirement-functions (FR) were decided upon by the client/owner of the house: FO =
{sustainability, intelligence, inclusiveness}, FR = {costs, health and comfort of the inhabitants}. His
perspective is that the initial investment will need a maximum of 130,000 euros (FR1) with an importance
of | = 25 percent, the maximum total investment cost will be 400,000 euros (FR2) with an importance |
= 25 percent, the house’s floors will have a surface of maximum 250 m? (FR3) with an importance | =
10 percent, the ease of operation (FR4) has an importance | = 10 percent, health protection of the
inhabitants (FR5) has an importance | = 15 percent, and the protection of the environment (FR6 ) has

an importance | = 15 percent.

Table 1. Objects / materials / equipment of objective functions

Objective function Code

Objects / materials /

Importance percentage

equipment that meet the objective (%)
Sustainability OP11 Do not pollute the environment Gl11=9%
OP12  Have low energy costs Gl12=23%
OP13  Use as little water as possible Gl13=20%
OP14  No major repairs are needed Gl14=10%
OP1s  Recyclable building materials Glis=17%
OP1  Furniture made of recyclable materials Gl16=5%
OP17  To protect the health of the inhabitants Gl17=16%
Intelligence OP21  Windows open / close automatically Gl21=11%
OP22  The blinds open / close automatically Gl22=11%
OP23  The front door opens / closes automatically Gl2s=7%
OP24  Heating monitoring system Gl24=20%
OP25  Light monitoring system Gl25=19%
OP2  Danger warning alarm Gl26=9%
OP27  The light turns on / off automatically Gl2r=7%
OP2s Integrated audio system Gl2s=4%
OP29  Building security and protection system Gl20=12%
Inclusivity OP31  Large rooms Gl31=13%
OP32  Large hallways Gl32=13%
OP33  Large bathrooms Gl33=13%
OP3s  Non-slippery floor Gl34=12%
OP3s  Lights open easily Glss=7%
OP3s  Doors open easily Gl36=9%
OPs7  No level differences Gls7=4%
OP3s  Easily accessible alarm system Gl3s=12%
OP3s  Warning signs Glz9=10%
OP310  Well-lit rooms Gl310=7%
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Table 1 reveals that sustainability has the highest importance, of 45.12 percent, followed by intelligence
with 31.71 percent and inclusiveness with 23.17 percent. The value characteristics related to
sustainability, inclusivity and intelligence are displayed in table 2.

Table 2. Objective function planning

Sustainability
Intelligence +
Inclusivity + -
Optimization trends ) 1 1
Links:
® powerful link © © >
© medium link 2 2 o 5
® possible link g 3 o8 o
+ positive correlation g % % ®
- negative correlation £ £ = a
1 positive trend n
| negative trend
Initial investment max 130.000 euro 25% ® (] (]
Total investment max 400.000 euro 25% ® (] (]
House floors max 250 m? 10% ® ® ®
Easy to operate 10% ® © ®
Protects residents’ health 15% (] ® ]
Protects the environment 15% ® ® ®
Value share (PV) | 23.17% 31.71% 45.12%

After applying the CMFD method, a hybridization of the three concepts follows. Based on the algorithm
and data, the first two buildings are merged - the sustainable building and the smart building - a hybrid
building is emerging.

The designed hybrid building in Figure 3 has the following features: is covered with 15 cm thermal
insulation made of recyclable materials, the windows’ glass reflects sunlight, it has a ventilation and air
purification plant doubled by natural ventilation, the house’s heating is done with a geothermal pump,
there are solar panels on the roof of the terrace, the windows have a system of embedded blinds.
Furthermore, this house can be controlled remotely in terms of: heating, lighting, safety, monitoring,
energy and water consumption.

Considering the relative weight of each subcomponent in association with the degree of importance of
each objective function: sustainability, intelligence and inclusion, windows have the highest value of
15.29 percent, doors of 12.37 percent and HVAC monitoring system of 9.96 percent. The light monitoring
system has a percentage of 8.01 percent, the walls of 7.95 percent, the thermal power supply system
of 6.97 percent, the danger monitoring/warning system of 6.22 percent, the furniture of 6 .03 percent
and the building surveillance system of 5.78 percent. At the end of the ranking one can find: vertical
circulation with 1.91 percent, bathroom with 1.68 percent and water supply system with 1.27 percent.

Afterwards, the hybrid solution fuses with the inclusive building. When fusing, a series of conflicts
appear, as seen in Figure 4. TRIZ methodology was used, a method based on logical deductions
following the analysis of existing information in order to resolve these conflicts (Brad et al, 2006), (Russo
and Carrara, 2019).
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Figure 3. Hybrid building

For solving the first conflict: “widest possible access routes” versus “the smallest possible surface for
exposing the exterior walls”, in TRIZ we have found the following generic parameters: “surface of
stationary objects” and “energy loss”. Hence, the following inventive principles result for solving the
problem: 1. The nest-in-nest principle, 2. The transfer principle in another dimension (multi-level
arrangement, object reorientation, moving to 3D spaces) and 3. The principle of flexible walls or thin
walls (innovation in the structure of the walls). In this case, of the three, the nest-in-nest principle was
chosen. All rooms will be structured around a central hall, inhabitants will enter these rooms through it.
A large exposure area of the exterior walls is therefore avoided.

For the second conflict: “as easy as possible access to any point in the building” and “as little footprint
as possible” the following generic TRIZ parameters were selected: “surface of stationary objects” and
“convenience in use". Using TRIZ for solving this conflict, the proposed principles are: 1. The principle
of partial or excessive actions and 2. The principle of asymmetry (building the building on two levels, but
asymmetric). A combination of the two principles was chosen: the principle of asymmetry and the
principle of “excessive actions”. The upper floor has a smaller surface than the ground floor, ensuring
the regulations for buildings used by persons with disabilities. A platform hydraulic lift was also placed,
ensuring the access of all residents of the building to the upper floor. The costs with this platform lift are
much lower than what would have been the costs of foundations and earthworks if the building would
have been constructed on a single level.
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Figure 4. Inclusive building vs. hybrid building — emerging conflicts

Coveting to have the widest possible access routes and a volume of air that must be thermally controlled
as small as possible, is at the basis of the third conflict. TRIZ method, identifies a series of parameters:
“convenience in use” and “volume of a stationary object”. These inventive principles were brought about
by TRIZ: 1. The principle of asymmetry (when heating / cooling spaces), 2. The principle of “mechanical”
vibration (elevator or other easier access to the upper level), 3. The principle of use of porous materials
(facilitating the movement of people inside the building) and 4. The principle of inert media (incorporation
of vacuum tubes to heat several rooms). The principle of asymmetry in space heating/cooling was
decided upon: both the heating and ventilation system is operated by residents on a certain daily
schedule, duplicated with an intelligent system that functions when spontaneously using rooms, outside
the pre-set schedule.

A large surface area of the windows and a low energy consumption is the fourth conflict, with the
following TRIZ parameters: “the surface of a stationary object” and “energy loss”. The principles offered
by TRIZ for solving the conflict are: 1. The nest-in-nest principle, 2. The transfer principle in another
dimension (multi-level arrangement, object reorientation, moving to 3D spaces) and 3. The flexible
materials principle or the thin materials principle. Using the the object reorientation principle, transfer of
indoor and outdoor heat energy is aided by the automatically operated roller system. The blinds are
automatically lowered if natural light is in excess and the room does not require natural lighting.

The desire to have the widest possible access routes (high mobility) and the lowest possible material
consumption is what inflicted the last conflict. “Moves inside a stationary object” and “amount of material”
are the parameters chosen by TRIZ with solving principles as follows: 1. The principle of local quality
(choice of differentiated materials for different spaces), 2. The principle of changing parameters and 3.
The principle of composite materials (use of recyclable materials, waste, etc.). Recycled materials are
utilized when building: recycled brick, recycled wood, thermal system made of recyclable material,
recycled parquet, furniture made of recycled materials, etc., thus using the principle of composite
materials.

As a result of all the information mentioned above, the sustainable, intelligent and inclusive building was
designed, as seen in figure 5.
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Figure 5. Sustainable, intelligent and inclusive building

This house was developed on two floors, the ground floor 50 percent larger than the first floor, coated
with 15 cm thermal insulation made of recyclable materials, exterior finishes made of recycled brick from
demolition and recycled and treated plywood, cooling floor heating done with a geothermal pump. Hot
water is produced with a bivalent boiler, solar panels exist on the roof’s terrace. The windows have
masked roller shutters with automatic operation from a switch/telephone. The house is remotely
controlled regarding: heating, lighting, safety, monitoring, energy, lighting and water consumption. The
building has accessible sized flows, access ramps to the main entrance and on the terrace, warning
signs at the beginning and end of the ramps, the main ramp is covered and has non-slippery floors, halls
and rooms allow the simultaneous passage of two wheelchairs, switches and sockets are accessible by
persons in wheelchairs.

Initial Costs

0 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000

m Sustainable, intelligent, inclusive Building = Hybrid building
i Inclusive building H Intelligent building

M Sustainable building

Figure 6. Initial material costs for the 5 types of buildings
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Figure 6 exemplifies the initial costs for the 5 variants of houses, houses with approximately equal
surfaces, of 250 m2. Of these, the most expensive is the inclusive building, followed by the smart one.
The cheapest building is the sustainable one, while the sustainable, smart and inclusive building is in
the middle of the ranking.

Total Costs

1550000
1500000
1450000
1400000
1350000
1300000

1250000

1200000

M Sustainable building m Intelligent building
Inclusive building Hybrid building

I Sustainable, intelligent, inclusive Building

Figure 7. Total costs for the 5 types of buildings

Figure 7 compares the total costs over a period of 50 years (the entire life of a construction). The
comparison makes sense because all 5 buildings are variants of the same building, desired by the same
beneficiary, a building with an area of about 250 m?, with a predetermined initial and final budget. After
analyzing the figure, we notice that the cheapest of them is the sustainable building, followed by the
sustainable and intelligent one. In the middle of the ranking is the sustainable, intelligent and inclusive
building. The most expensive of the buildings is the inclusive one.

Conclusions

In the sense of global developments in seeking sustainable approaches to energy and climate problems,
as well as to more inclusive societies, this work offers insights into how building construction issues can
be addressed.

This paper attempts to formulate a framework for managing qualitative building optimization while
considering multiple goal functions, such as smartness, green design and inclusiveness.

This paper shows that a holistic approach can be designed when designing a building that takes into
account several target functions, such as sustainability, inclusiveness and smartness. The approach
proposed is applicable to any civil engineering project where we have to tackle design from several
angles.

The drawback of this analysis, however, is that the methodology was only tested on three target
functions and on a fairly simple design. On complex civil engineering ventures, where entropy is very
high, we do not yet have a good understanding of its reliability. Our future efforts will be channeled into
this deficiency.
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Abstract

Purpose In the current world that we are living, events and changes follow one another with astonishing
rapidity, and as far as the business world is concerned, these rapid changes are beginning to become
part of the normal activity of companies. In this situation, the human resources need to show multiple
professional skills, creativity and ability to adapt to different changes.

Methodology/approach In the current context of multiple changes, people are a vital resource, able to
ensure the survival, development and success of the organizations they belong to. In these conditions,
it is absolutely natural for organizations to be more and more concerned with selecting the most
competent candidates, “the right people in the right place”, even if the costs of recruitment and selection
are not negligible, especially if these processes are organized by specialized companies. The paper
aims to conduct a study on the methods applied by staff recruitment companies in the current context
of globalization.

Findings The study was conducted at a staff recruitment and selection company, whose field of activity
extend to three essential aspects in terms of human resources, namely: staff recruitment, staff leasing
and professional evaluation projects.

Research limitations/implications The proposed research method of human resource selection, to
meet the requirements and wishes of any manager, ensuring the expected results both for him/her and
the selected staff, starting from the current context of the economy.

Practical implications Over the time, but especially during this period, there are essential changes that
raise a number of problems related to the world economy, which has led to an explosive rise in
unemployment, but also a number of problems related to technological changes, an uncontrolled rise in
inflation, budgetary problems. The liberalization of the international financial circuit has led to an
intensification of international trade. Over time, multi-national companies have taken a representative
place in the progress of the global economy. This aspect has been and is being studied by various
specialists who have stated that their existence brings positive aspects to the global economy.

Originality/value Over the time, organizations are developing and dealing more and more with a
number of key aspects in human resource management. Managers are increasingly aware of the
importance of creating a plan to attract and retain for as long as possible people who have the skills the
organization needs. The implementation of that involves both the recruitment, selection, integration,
training of candidates/ employees, but also their reward choosing the most appropriate and attractive
benefits at the same time. A fair and motivating reward system for employees also involves the
implementation of a plan for periodic evaluations of their performance, performance that is also reflected
in achieving organizational objectives. The purpose of this paper is to study the ways that organizations
can apply in streamlining the selection, selection and improvement of the workforce in the current
context.

Key words: human resources, globalization, recruitment, organization.

Introduction

In the last years, there has been an increase in international competition, as a result of the amplification
of the globalization process. Globalization is a moment in the process of globalization, whose main
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actors are companies, especially multinationals (Bica and Constantinescu, 2007). Most authors consider
that multinational corporations are companies that have expanded their production and marketing
activities beyond the borders of the countries where they were established (Constantinescu-Baesu,
2006).

A defining feature of the multinational company is the expansion of economic and financial activity
outside the country where the company was established, resulting in a vast international scale
composed of a parent company, called the parent company and a variable number of subsidiaries,
opened in various countries and who are in a dependent relationship with the parent company (Albescu,
2012).

Besides the social, political and economic effects, globalization has also impacted the field of human
resources and in the context of intensified competition between multinational corporations, the role of
human resources management cannot be ignored, it is in fact one of the most important factors which
ensures success (Stefan and Roman, 2012).

Traditionally, human resources management has a dual purpose, namely, to integrate social objectives
into the general objectives of the enterprise as well as to coordinate the different aspects of the actual
management of human resources (Lefter et al., 2008). Despite that, under the influence of globalization,
companies become the actors of a competitive framework with an increasingly strong and wide
international tone where company managers are forced to rethink the role that human resources
departments have, giving special importance to the following factors:

— the ability to react on a highly competitive market, within the global business structures;
— close connections with the company’s strategic plans;
— involvement of both managers and employees in the definition and implementation of objectives;

— orientation towards quality, productivity, teamwork and workforce flexibility (Stefan and Roman,
2012).

As a result, companies in various fields of activity have intensified their efforts in identifying and
continuously training their employees. Companies around the world are working hard to keep up with
the competition. Human resources are an important factor, which ensure the continuity and continuous
development of the company’s activity.

The emergence and development of the globalization process brings advantages and disadvantages.
Certainly, one of the advantages is attracting the capital needed for growth and development as well as
much more new developed technology that cannot be generated locally. Another positive aspect would
be the managerial experience and the substantial development of jobs which entails revenues to the
state budget. Among the negative effects, we can mention the fact that the opening to the worldwide
markets attracts quickly also all the external negative effects.

The registration and development of multinational companies on the Romanian market has had over
the time an upward evolution, that can be seen in the data published by the Romanian National Institute
of Statistics, press, 2017 — figure 1 and figure 2.

Companies around the world are aware that they have to face stiff competition in order to survive. In
many cases, when expanding into a foreign country, multinational companies choose to send their
managers and specialists to focus on opening branches specific to the parent company but prefer to
recruit their employees from the local workforce.

Manolescu (2004) said in a paper that “managerial styles at the level of different multinational companies
have proven their efficiency and effectiveness internally but most of the time externally they have led to
frustrations and achievements below the expected level. That is why in order to ensure its international
success, a company must take into account not only the financial and marketing considerations
according to which many of the decisions are made, but especially the aspects related to the labor
force”.
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Figure 1: Distribution of the number of enterprise groups by CAEN Rev.2 activities sections and types
of groups (Romanian National Institute of Statistics, press, 2017)

Figure 2: Structure of enterprise subgroups in Romania, by share of number of employees (%)
(Romanian National Institute of Statistics, press, 2017)

The labor force is the one that ensures the survival development and success of a company on the
market. Insurance costs and labor development are rising for companies but this investment in people
is considered the safest way to ensure the company’s survival and development. The active human
resources of the organization are able to reproduce and develop the other resources necessary for a
company to increase its efficiency and effectiveness.

Managerial decisions in the field of human resources are difficult and must be very responsible. Each
employee must be treated differently, depending on past activities taking into account also what is
expected of them in the future.

Inside and outside the company, staff training can be achieved through very diverse methods and
techniques. To ensure their effectiveness it is preferable that they be integrated into the general policy
of the company and be followed by an analysis of job openings and the evaluation of people.
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A Case Study in staff recruitment

The case study was conducted at a consulting company in the field of human resources with
considerable experience in the market. The company is part of a group with 100% Romanian capital
being formed by a consulting and a training company.

As an area of expertise, the company focuses in three directions: namely personnel recruitment,
personnel leasing and professional evaluation with the main purpose of offering consulting. In order to
achieve this goal, it has at its disposal an important number of HR consultants with backgrounds in
different fields of activity which contribute to an improvement of the services offered in accordance with
the feedback received from the client and the candidates.

The responsibilities of the company’s employees are similar, in other words all team members deal with
the research part related to open positions and client companies, the sourcing part, strategy preparation,
maintaining contact with clients and candidates throughout the entire recruitment process and
recruitment part, interviews reports and statuses.

The management of the company is a well-organized having established certain rules regarding the
behavioral, physical and technical part. The approach of inactive clients on the labor market supposes
keeping up to date the information regarding the actuality of the job.

The services offered by the company are varied and are aimed at recruitment, selection, assessment
and consulting. The recruitment and selection part involve a strategy that follows the direct search,
networking, use of the database available at the company level, candidates file, but also recruitment
online or through advertisements.

This direct search refers to an identification of candidates who are not active in their search for a job.
Networking is another essential method that aims to help transform local projects in national or even
international projects. Its main purpose is to form relationships with other people and to maintain them
over time in order to stimulate the evolution of the business.

Considering the current context and the continuous development of the globalization process, we can
say that an intense activity can be observed within the professional networks which can increase the
visibility in the professional area of activity.

Figure 3: Change in the number of job advertisments (IFO institute, press, 2020)
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The chart in figure 3 presented by the Info Institute shows a substantial increase in published posts in
the field of health and software and a serious reduction in those in other fields, a situation due to the
problems facing humanity globally.

Recruiting candidates online involves an active search through various specialized recruitment sites but
does not exclude situations in which the company publishes ads for open positions, a context in which
there are a number of candidates eager to make a career change or to find a new job.

A way of assessing the development needs and highlighting leadership, coordination and
communication skills is done through the assessment center. In the case of companies that want to
recruit specialized personnel in certain field of activity a contract is made between the client company
and the recruitment company.

Although recruitment seems a relatively simple situation organizing the process at the level of
recruitment companies is quite complex. The staff of the companies is organized in teams led by a
project manager who has the role of ensuring that the wishes of the clients are satisfied at the highest
level. The process is a very complex one materializing in regular information meetings with the client.
During the first discussion with the client, the work strategy is elaborated, and all the details are gathered,
while the client is making available to the team all the information considered relevant in order to be able
to make the most appropriate and responsible choice relative to client's needs. The involvement of the
client is particularly important because the entire recruitment process is done in agreement with him.
The meeting ends by setting a deadline.

The next step is to inform the client about:

— the context of the job opening;

— requirements and responsibilities;

— the level of experience required;

— foreign languages that must be known by the candidates;

— the tests that may or may not be applied in the selection process;
— the requested recommendations

— the start date of the recruitment;

— the allocated budget;

— the strategy that will be followed by the team to achieve the goal.

In order to avoid stagnation, the applied strategy must be designed in such a way to cover a wide range
of candidates as possible. The way of promoting the open position is essential since it needs to attract
the interest of as many applicants as possible, therefore it must be both specific and attractive.

Determining how to contact candidates is another key aspect. The approach must be friendly, and the
information must be short and to the point if we are talking about entry level roles or in the IT industry.
It is essential that the approach be personalized but also equally attractive.

How to conduct the selection interview is another important aspect. The success of an interview depends
to a large extent on the skills and experience of the interviewer, who needs to know how to start the
discussion, possibly through friendly discussion, ice-breaking discussions. This preliminary phase of the
interview is followed by discussions on how the candidate understood the requirements and
responsibilities of the position in question. A good interviewer knows how to communicate with a
candidate, providing him/her with additional information about the company and the position for which
he/she applied and obtaining from him/her all the information needed in order to ensure that the best
candidate for the job is selected. The presentation of the client company needs to be as attractive as
possible to the candidate and as well as the presentation of the position the candidate applied for. A
consultant who presents some information mechanically and rigidly will not be able to make an attractive
presentation for the candidate. Also, at this stage the aspects relating to the holding of possible technical
tests are discussed. The interview ends with discussions regarding the notice period and financial
expectations. Completion of the recruitment process involves reporting all the data to the team manager
who will inform the client. Even after the completion of the process and the hiring of the candidate the
recruitment company will keep in touch with the candidate to find out if he/she is satisfied with the new
job.
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The analyzed recruitment company is a long-standing company which stands out through:

— agood organization of the activity with a set rules established and in place;

— it has diversified projects that allow employees a way of professional development with positive
effects in reducing recruitment time;

— open way of working through discussions with both: clients and candidates;
— development plan for consultants.

But there are also weak points that the company makes every effort to correct like: a system that does
not allow the centralization of data to achieve a simplified workflow, IT equipment that needs updating
and a small number of consultants. All these issues are being taken care by the management.

Conclusions

In conclusion we note that the company analyzed in the case study is a mediator between client and
candidates, this requires careful documentation of consultants on the history, products and processes
of the client, on the vision, mission and values promoted which need to correspond to those of the
candidates, that the company will recruit for the client. Candidates are identified not only by classical
methods but also by an active search. This approach aims to increase the pool of potential candidates
suitable for the job recruited and thus streamline the recruitment process.

A first positive aspect that we recall is the fact that the company’s management is very well organized
which ensures good communication and effective feedback between manager and employees, a very
important aspect for the success of any company but also for employee satisfaction. The good
development of the company activity also implies and the existence of clear procedures and rules
regarding the behavioral, physical and technical part of the organization. A plus for the company is the
fact that these consultants have backgrounds in various field of activity thus being more versatile, ready
to respond to requests from customers who each consider different profiles of candidates depending on
the domain of activity.

As in any company here are aspects that can be improved and that once optimized can increase the
quality and efficiency of the recruitment process. Among the aspects that need to be remedied we
mention: the improvement of the IT system, the acquisition of new and high-performance equipment
that will make consultants’ work more efficient and easier, internal trainings, brainstorming sessions.

We believe that the involvement of consultants in the process of improving or reviewing applicable
procedures may also be recommended as the information they provide may be valuable. This
involvement would also give employees a sense of professional satisfaction and deepen their loyalty
relationship with the company. We also consider that it would be a good thing to implement/improve a
feedback system from the clients they serve but also from the candidates’ subject to recruitment.

A famous quote from Richard Branson says: “Clients do not come first. Employees come first. If you
care of your employees, they will take care of your clients.”
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Abstract

Purpose — Given how the number of remote teams has increased, and how these types of teams face
a set of particular issues on top of the common issues that reqular teams face, a need for a set of tools
and techniques to help address these issue emerge. That constitutes the central point of the paper.

Methodology/approach — The research was conducted by examining the particularities of remote and
software remote teams, their project management practices and the particularities of remote agile im-
plications. Based on this, a set of tools and techniques that remote teams can use has been proposed.

Findings — The research indicates that there are a set of project management practices from agile
methodologies and lessons learned from software remote teams that could benefit remote teams.

Research limitations/implications — Lack of research in the field of remote teams from various fields.

Practical implications — The inability to reach out and test the proposed set of tools and techniques on
various remote teams working in different fields.

Originality/value — Proposing a set of tools and techniques that remote teams can use in order to
address the most pressing issues that they face.

Key words: project management, remote, agile

Introduction

In today’s socio-economic context where most of the businesses aim for globalization and are
encouraged to do so, and furthermore, where the needs of various companies are met with the help of
remote teams, the requirement for an adequate project management approach emerges. The number
of companies turning to remote or virtual teams has increased significantly in recent years (Asélfsdattir,
2012) (Ford, Piccolo, & Ford, 2016), with research showing that approximately 66 percent of
multinational organizations use virtual teams (Gilson, et al. 2015).

An important aspect to consider regarding the popularity of remote teams is that it has been noted that
although these were predominantly used in fields such as software development, we can now witness
companies from various ocupational fields such as: accounting, applied psychology, business
management, communication, education, and engineering (Gilson, et al. 2015) taking advantage of the
benefits that remote teams bring. Furthermore, world events such as the COVID-19 pandemic has
pushed even more teams to become remote (Zimmermann 2020), thus reiterating the necessity of
understanding how remote teams work and what can be done to increase their productivity and the
overall wellbeing of remote workers.

A large number of definitions exist to describe the terms remote team and virtual team (Asolfsdottir
2012) (Ford, Piccolo and Ford 2016) (Ravi, Drake and Liang 2016) (Gilson, et al. 2015), their common
point being that remote teams are made of individuals working together towards a common goal, even
if they are not clustered together in the same building, or often cities, and even countries.

This dispersion can in turn impact the way the work is organized and targets are met. Research has
focused on identifying the key factors that influence the efficiency and the way in which remote teams
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work together and has found that among others, the most prominent factors are: management ability,
culture (especially significant amongst teams distributed across multiple countries), the time zones, the
team cohesion, the set of project management tools used and the quality management practices
(Asolfsdottir 2012).

Even so, the benefits of remote teams outweigh the issues that arise. These benefits include: reduce
costs for sourcing talent regardless of geography, increased diversity and flexibility, maintain a workflow
across different time zone (Choi, 2018), reduced time to market and the possibility of following critical-
path tasks around the clock (Vallon, Estacioc, Prikladnicki, & Grechenig, 2018).

Lately, a trend in the way that remote software development teams are organizing their workflow has
been observed and it relates to the implementation of agile principles and practices (Shrivastava and
Date 2010) (Collins, et al. 2012) (Sharp, et al. 2016) (Sepulveda 2003) (Keeling, Clements-Croome and
Roesch 2015) (Phalnikar, Deshpande and Joshi 2009) (Vallon, et al. 2018) in order to increase
productivity and alleviate some of the issues that arise from working remotely. At the same time, the
trend of implementing agile practices has been noted in other ocuppational fields as well (Serrador and
Pinto 2015) (Paasivaara, Durasiewicz and Lassenius 2009).

In this paper, we analyze the difficulties encountered by remote teams along with the possibility of using
some of the techniques used by software remote teams and principles of agile development for
adressing some of these issues.

Research problem

Remote teams are becoming an essential aspect of the way that work is conducted worldwide, and this
trend has shown a significant increase in the past couple of months due to the situation created as a
consequence of the COVID-19 pandemic. These remote teams have proven to be a viable alternative
when there’s an impossibility of teams working together in the same space, this alternative being already
more thoroughly explored by teams working in the software industry.

Although remote teams can be highly effective and bring about a set of particular benefits that regular
teams do not, research shows that they are also prone to encountering more issues than regular teams
and requiring more management involvement in order to be efficient.

Furthermore, an interesting trend emerged among remote teams and that is the implementation of agile
methodologies and principles for their project management. Agile practices emphasize the importance
of fast prototyping and delivery, adaptability to changes in customer requirements and self-organizing
teams.

Given how remote teams are becoming a necessity and how these teams face a set of particular issues
along with the common issues that regular teams face, manifests the need for a set of tools and
techniques to help address these issues.

In our research, we have focused on addressing the following research questions:

RQ1: Are there differences in the way that remote teams and regular teams organize their work?

RQ2: Are there differences in the way these types of teams address the issues that arise before or
during the development process?

RQ3: Are there differences when using a traditional project management approach and an agile
development approach in the case of remote teams?

Methodology
The research was conducted by first examining the particularities of remote teams, and observing their

plusses and minuses, along with their project management practices. The literature was consulted in
regard to this matter. Similarly, the literature was consulted in order to observe and draw conclusions
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on software remote teams project management practices and agile methodologies, and their proven
effectiveness. From here, based on the results obtained after analyzing the data, a set of tools and
techniques that remote teams can use in order to address the most pressing issues that they face was
proposed.

The research articles that were reviewed in the paper were selected from Google Scholar and
Researchgate by searching for key terms such as: “remote teams”, “remote agile”, “agile teams”,
“distributed teams”, “virtual teams”, “globalized teams”, in the 2012 — 2020 interval. After this initial step,
the most relevant articles have been selected by reading the abstract and conclusions. The next step
involved the in-depth reading of the articles and their findings in order to help answer the research
questions.

A second round of searching and reviewing relevant research articles took place, based on the
bibliography and suggestions from the previously reviewed scientific articles. Similarly, articles were first
checked for relevancy by reading the abstract and conclusions, then were read and their findings were
analyzed.

Based on the findings, suggestions and observations of the reviewed scientific articles, the conclusions
were formed in order to answer the research questions. Furthermore, suggestions were formed in order
to help propose a set of tools and techniques that can be used by remote teams to address some of the
issues that they face.

Findings

The first significant aspect discovered through the analysis of scientific articles in the field was related
to the definition of remote teams, and understanding the various forms that they can take. Figure 1
shows the three main types of remote teams that have been identified in literature (Sharp, et al. 2016)
and their particularities.

Fig. 1. Types of remote teams

Based on these descriptions of types of remote teams, the authors identified that for the articles
reviewed in the current paper, the majority of the case studies examined remote work in hybrid teams.
Knowing the various types of remote teams and their particularities is helpful in understanding how
teams work in these different scenarios and which tools are best fit for each case.

The identified challenges that arise from managing and working with and within a remote team are
presented in Figure 2 and they relate not only to the technical issues that team encounter but also take
into account the social aspects. The types of issues that remote teams deal with can be grouped into
four main categories as follows: issues raised by the tools used, knowledge management issues, project
management issues and communication issues. It can be observed that the project management and
communication categories are the ones with most entries, showing that these are an essential aspect
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of ensuring effectiveness of remote teams. If, in the case of ordinary teams, communication tools do not
pose that much importance, as most of the communication takes place in face-to-face setups that are
easily accessible at any time during the workday, in the case of remote teams, proper communication
is vital as these teams might even be working in different time zones and could go on for weeks at times
without speaking to one another. Besides these, it has been noted that trust is even harder to build
among remote teams (Ford, Piccolo and Ford 2016), and that less importance is given to team building
activities in these teams (Sharp, et al. 2016), even though communication and trust is one of the major
issues in remote teams (Du, et al. 2018).

Fig. 2. Issues encountered by remote teams

Regarding the importance of communication and team cohesion, it has been shown that collaboration
has a significant impact on building team trust and the overall effectiveness of the team, and that
knowledge sharing is one of the factors that has a positive influence on collaboration (Alsharo, Gregg si
Ramirez 2017). In order to address the communication issues that remote teams face, most research
focused on identifying the tools that can mediate the communication process of remote teams, from
using dedicated software tools (Ravi, Drake and Liang 2016) (Giuffrida and Dittrich 2015) (Paasivaara,
Durasiewicz and Lassenius 2009) (Costa, Lemos and Beck 2018) to developing VR headsets (Du, et
al. 2018). At the same time, authors have noted that for remote teams, building trust can be somewhat
easily achieved, and even more important issue regarding the enduring quality of trust emerges. This in
turn has been linked to an effective coordination (Ravi, Drake and Liang 2016).

Agile methodologies have been implemented in the case of remote teams in order to increase project
quality and performance, create trust between team members (Shrivastava and Date 2010), increase
stakeholder satisfaction and manage projects (Serrador and Pinto 2015) but also due to their suitability
for high uncertainty projects (Paasivaara, Durasiewicz and Lassenius 2009). Furthermore, it has been
shown that the application of Agile in projects has a statistically significant impact on all three dimensions
of project success (Serrador and Pinto 2015).
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As a result of the implementation and usage of Agile methodologies in the case of remote teams, but
also thanks to the added experience of remote teams from the software development field, a series of
lessons learned and advice has been provided by the available literature. Therefore, in the case of
remote teams, the most important aspect to be taken into account is clarity of objectives and making
sure that everyone from the development team understands what is required of them and what the
overall goal of the project is (Asélfsdottir 2012) (Ravi, Drake and Liang 2016) (Lindsjgrn, et al. 2016),
closely followed by team communication and collaboration and usage of apropiate management and
communication tools.

Fig. 3. Issues encountered by remote teams

Figure 3 shows an overview of the recommendations formed by the research which was analyzed in the
current paper. It can therefore be observed that the five major areas of importance when managing a
remote team are: clarity of objectives, leadership, project management, communication and technology.

Answering RQ1, the research has shown that there are differences in the way that remote and regular
teams organize their work, and these are mainly linked to the way objectives are established and team
work is managed.

Furthermore, research revealed that there are differences in the way issues are dealt with by remote
teams and regular teams (RQ2). The most significant differences are caused by communication
channels and lack of policies and face-to-face interaction between team members of remote teams.
More so, a lack of clear objectives and adequate project management tools leads to even more issues
for remote teams.

Lastly, when addressing RQ3: Are there differences when using a traditional project management
approach and an agile development approach in the case of remote teams? It has been noted that agile
practices, particularly the Scrum methodology of the agile approach, can greatly benefit remote teams,
with case studies showing an increase in efficiency and overall deliverables quality.
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Discussion and conclusions

The aim of the paper was to analyze various research studies conducted in the field of remote teams
and the problems that they encounter, with the purpose of proposing a set of tools and techniques that
remote teams from various fields can use in order to address the most pressing issues that they face.
The set is built from lessons learned by remote software teams and remote teams using agile
methodologies.

The research indicates that there is a set of project management practices from agile methodologies
that could benefit remote teams. Furthermore, a set of lessons learned from software teams can be
applied to remote teams in order to improve their efficiency and ensure success. Figure 4 presents the
main ideas drawn from lessons learned when dealing with remote teams and remote teams using one
or more agile development methodologies.

Fig. 4 Recommendations for building and managing remote teams

Further research endeavors are based on the following two main directions:

1. testing the assumptions made with the help of an empirical study targeting preferably both
software remote teams and remote teams from a different field of study.

2. examining the possibility of using specific quality management tools and practices in the project
management of remote teams to help address some of the issues that they are faced with.
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Abstract

Introduction Importance of process improvement is over two centuries continuous research challenge
but in Romania national issues & global approach can rise new problems.

Research problem Nobody evaluated training needs in the field of process improvement. With respect
to this problem, we've expressed the Purpose: Identification of training needs in automotive field
concerning improvements since these are not easy to find if you are not part of the niche and market
voice is subsequently hidden.

Methodology/approach Going back to on-site assessment means face-to-face interviews, covering
the field of automotive producers - parts, components, assemblies and performing National inquiry on
almost all Regions and all fields of processes and technologies.

Findings — For training and coaching it isn’t enough to ask for Human Resources to find out needs but
also Purchasing and other Operational departments. Knowledge management maturity was found not
reliable; process improvement projects are not really effective; waste is present and subsequently
organization’s productivity is not appropriate.

Research limitations/implications — New approach in Romania, time consuming and logistically heavy
to perform, complete state-of-the-art level.

Practical implications — Hands-on inquiry, interviews performed on over 2/two Years;

Originality/value — *Complex multidisciplinary assessment, performed on-site; *Holistic approach;
*Paradigm change; *Process approach reviewed and changed into Project approach for Lean & QC
Story appliances aimed to improve efficiency; agile base was considered as support.

Key words: training needs, processes improvement.

1. Introduction

Survey was conducted over a 2-year period in SMEs and large companies, facing major challenges.
Identification of targets in order to improve performance in the area of process improvement was
assumed. Risk was that changes in methodological approaches could bring with them changes in
mentality and cleavages; the importance of transferring new methods to production of modernized
process methodologies is to be noted. A general objective is the development of managerial capacities
in Romanian companies, through training, consulting and transfer of skills based on professional
assistance in order to improve the competitive position of companies, increase the quality and
effectiveness and through them the development of managerial capacities in Romanian companies.

This report presents the results of quantitative research, with qualitative interpretations. The results of
the study serve to identify specific training needs of the group considered and to define their
improvement actions and adapt the training and assistance activities on line with re-design of production
processes.
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This will result into identification of differences between the actual level of training of employees and
what is desired in terms of performance for employees — this can contribute — if properly managed — to
up-grade performance of the company in which they operate.

For the differences identified between expectations and reality, one possible solution is staff training and
coaching, especially where there are gaps to fill - identified on the basis of this "gap analysis".

2. Research problem

To carry out a process of training needs identification it is mandatory to gather information to support
the decision to choose training programs that (can) solve existing problems. This activity is designed
and conducted as a research - collection and analysis of the information received - from key people
within Companies: answers provided to questions contained in questionnaires.

The survey is a practical, face-to-face approach to interview decision-makers. We totally avoided
internet surveys, to which the responsible factors answer with great reluctance and therefore results in
a low participation involvement and lower reliability factor.

Objectives raised from problem research of the survey-based research:

1. Identify actual situation of training in a particular — automotive — field: what employees already
know; have they necessary knowledge in order to carry out activities? Is it correlated with the
HR training requirements for achieving operational objectives?

2. ldentifying need for training - what employees need to know in order to improve their
performance - (Erick Jones, 2014, pag. 627) "knowledge management"; perception also covers
the maturity level of the QMS;

3. Identify the perception of key people within the company on operational issues;
Identify the types of training that will help improve performance;
5. ldentify ways to test the growth of knowledge and skills or adapted techniques.

B

3. Methodology including sampling/population

The sampled population included employees with managerial missions and responsibilities in
production management field, on process improvement projects and process engineering.

Methods & techniques included the appropriate resources planning, the approach, the methodology
and subsequent tools

The research was carried out through both organizational and functional analysis, as the problems
considered to be important were those of performance in the field of process improvement. The
organizational analysis consists of organization as a whole diagnosis in order to find out malfunctions.
Elements such as strategic axes, key indicators and organizational culture have been taken into
account.

Prospective field visits were made, during which we met leading people from general management,
human resources, production or quality. They provided useful information for identifying specific training
level, training needs and the will of transfer of new knowledge, skills and attitudes. A purpose was to
research the company's potential management’s interest in a training and assistance program proposed
by an international team, as well as to identify the company's own, specific training and assistance
needs.

The amount of data needed to carry out diagnosis were obtained by interviews. Obtained information
& data, creates-on a degree of correlation between the operational objectives of marketing, design,
production, quality and human resources departments. This correlation had to draw a pattern concerning
the level of performance and the overall profile of employees with managerial duties in management
and production improvement, using next formats:

— Identification sheets of potential customer requirements and expectations;
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— Answer grid for "customer requirements and expectations identification sheet";
— Visit report documenting company key person attendance list answering to inquiry

A questionnaire "Customer Requirements and Expectations Identification Sheet" was conducted —
administered directly by the Coordinator/first author and operated, discussed and completed. The
questionnaire contains a number of questions, 80% being open questions - and 20% being closed
questions — in order to facilitate the dialogue with deciders.

In terms of Companies, the sample was selected between Automotive Organizations. Use of
questionnaires attached to the customer's requirements and expectations identification sheets were
answered by a number >80 companies*, all from manufacturing domain. After the survey, many
companies were interested in applying into training/coaching projects.

Interviews were conducted on more than 120* persons — a representative sample.

(*) NOTE: 80 Companies represents 25% of the Automotive Companies out of a total between 360-380:
statistically reliable with a 95 % indices of confidence, and a +/- 3% error margins.

4. Findings
4.1 Data analysis and interpretation

Data gathered have been reported into graphs and figures in such a way that interpretation could
become as reliable as possible. Pie chart graphs prevailed, especially where the answers had to show
the comparative factorial aspects. Comments were not neglected: verbatims provided by interviewees
were included in(to) the analysis; we've included comments where answers didn’t prove to be reliable.

It should be pointed out that certain comments are not available in case of online surveys, hence the
quality of this study, which is pushed towards confession and, possibly, factual, based on objective
indicators or evidence — is not quite possible for online surveys.

4.2 Efficiency of production flows - DMAIC re-engineering needs

The scope of the firms was the manufacturing industry mainly automotive industry and the level of
interest of companies in acquiring DMAIC techniques, process improvement projects and/or reducing
non-quality costs was focused. It was explained to the companies participating in the questionnaire that
participation in projects aimed at improving competences of participants, target being defined:
managers, process engineers, technicians. 14 firms of those surveyed did not participate in fulfilment
of the questionnaire but accepted open discussions and authors recorded their requirements and
expectations; we can expect that in case of online inquiries these people could just deny answer.
Following the interview, the following analyses were found for each situation:

Question 1.: Have you defined within your organization the function responsible for improving
processes or redesigning existing processes? - see Figure 1.

For 76.5% of the companies surveyed, the appointment of a person responsible for process
improvement RIP-Responsible for Process Improvement is a priority but unpractically defined and not
factual implemented. Directors Boards have made them aware of this way of increasing market
competitiveness and are looking to implement improvement projects. Additionally, it appeared in
nomenclatures on trades approaches of the type Responsible improvement processes. They are not
currently missioned (no link to requirements of Lean Manufacturing or LSS) as they try to set principles
and objectives for trainings. Companies proved to have some doubts about the proper understanding
of such a Responsible role.
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Este definita persoana responsabila cu
reproiectarea/imbunatatirea proceselor?

1
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Figure 1. Definition of people responsible for process redesign

Question 2: Do you encounter difficulties in redesigning appropriate process flows ? - see
Figure 2.

At (re)designing production flows after a period of activity it was found that in some respects the flows
do not correspond to planned expectations. According to the firms surveyed, most of them had
difficulties. In this situation, the survey responses were quite reliable. The appearance was considered
gratifying, because the respondents were aware of some efforts but knew that the efforts were either
not successful or were partially winning and would have liked to consider factual/effective methods of
resolution. Often the lack of vision of FLM - front line managers (Ortiz, 2016) has worked starting since
the basics - production cell / work cell. It has been noted that work cell is not considered relevant (did
not attempted goals).

Difficulties in redesigning flows?
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m UNEORI
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Figure 2. The level of difficulties encountered in redesigning process flows.

Question 3: Difficulties encountered relate to - see Figure 3, a), b), c¢), d):

a) Planning of development stages, taking into account customer requirements?

The first step in re-designing some production flows is the Planning of the Development of a Process.
This planning is often difficult, say over 50% of managers surveyed. Although it seems quite a lot, the
imbalance is much more obvious if you take into account the notes contained in the YES answer, it is
difficult leading the weight towards >70%.

b) The flow design and/or redesign?

Designing and redesigning a stream must be a well-thought-out step involving risks. A significant 37.5
percent of the firms surveyed say they have encountered no problems so far. This may be due to the
fact that they have benefice from Head Office consulting or advice from specialized teams since
multinationals already have supported them with redesigned plans.
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c) Framing in the final deadlines / planning stages?

Planning to perform a redesigned process should not affect the fixed delivery deadlines. The redesigned
process needs to be well planned and its implementation to fall within deadlines and not into bottlenecks.
RIB must assess all risks that may occur during the process of redesigning and implementing new
process, establishing Critical Path within the target time. Of the firms surveyed >50 experienced
difficulties, representing >80%.

If we question that re-planning is done from the office in order to save time but applied in the field, it
becomes quite clear that there are more 20% of over scheduling cases due to office work without
process knowledge but is possible % to be even worst due to specific conditions (please follow the
trace into the next stage, related to human factor and working in teams). Many aspects prove that flow
designer doesn’t know or practically cannot take into account processes related risks.

d) Ensuring functioning and communication in multidisciplinary teams?

The RIP has to take into account both objective factors - facilities (equipment, locations, logistic flow)
and subjective factors - people (motivation, lack of competence) at the level required within
interdisciplinary teams — or, finally the absence of Leadership. Problems related to human factors,
communication problems, facilitation and negotiation problems or conflicts of interest are usually felt
within the teams designated to carry out a project. This can be improved only if members are meeting
each other and work on project or share with other teams designated for various projects. 82.8% of
companies experience this kind of problem.
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Figure 3.

a) — Share of difficulties in the planning of development stages
b) — Share of difficulties in designing and redesigning the flow
c) — Share of difficulties in relation to compliance with planned deadlines
d) — Share of difficulties in relation to the functioning of interdisciplinary teams
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Question 4. Feasibility of producing under conditions of synchronous streams? - see Figure 4

In this approach in the questionnaire there are actually caught two main aspects: the first is the
feasibility of the project aimed to improve the flow, which implies the existence of all resources for
the planned risks, the second is the analysis of the indicators before the redesign of the flow. From
the point of view of implementation, resources are the basis, but from the point of view of synchronization
there are still not all the prerequisites, therefore a sufficiently crystal-clear YES is possible in < 15% of
cases. When designing a synchronous flow, it is necessary to take into account that process capacity,
balance and capability must be obtained on all sub-flows. To design a synchronous flow capable of
meeting the customer's requirement for a T/T - takt time, each sub-flow requires a pre-defined C/T —
cycle time, to lead to a correct capacitive response.

Difficulties in making the product?
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Figure 4. Share of difficulties in assuming the feasibility of synchronous flows

Question 5 Effective use of resources allocated to re-planning? - see Figure 5

Resources are in any project planning a huge problem (mainly in re-planning). Resources within a re-
planning action must be adequate and based on records of resources previously used in planning.
Before submitting any data and figures, the basis is the analysis of what was right and/or what was
wrong with the previous planning: see TGG & TGW - things gone good/wrong. When we refer to
resources we understand: time resources, allocated budgets, material resources: equipment may
already exist, only site configuration is to be changed, human resources - here you can list both people
involved in dismantling-reassembly, and personnel for logistics — transport or handling. Reasons for the
above results are obvious (Klaus Altendorfer, 2014) and are confirmed by the results of the survey and
the reasons why 92.1% of the companies surveyed say they had problems.

Difficulties in using the resources
allocated to planning?
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Figure 5. Share of difficulties in the use of resources allocated (re)planning

Question 6 Competence of staff involved in (re)planning? - see Figure 6
Staff involved in re-planning are often at the beginning of the road (if not for other reasons, at least

because these aspects are not displayed in theory at the level of university degree). Many of the RIP
are self-taught, with the necessary costs of training considered quite substantial. Such a RIP that has
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not worked with KPIs — key process indicators: L/T —lead time, C/T, T/T, Cmk — machine capability, Cpk
— process capability, Ppk — process performance, Cgk measuring equipment capability, with machine
usage times, operating times, with effectiveness analysis — OEE — overall equipment effectiveness, will
not understand their involvement into reaching appropriate targets.

Processes such as those that carry out production VA - value added, but also support processes: quality,
logistics, maintenance, purchases, human resources, are in direct re-planning involvement. Out of the
firms surveyed, 36 said they had encountered problems in terms of staff competence ~50%.

Difficulties in the competence of
staff involved in planning?
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Figure 6. Share of difficulties in the competence of involved staff in case of (re)planning

Question 7: Do you use Risk Analysis in flow planning/development? - see Figure 7

Risk analyses in flow planning/development are essential preventive activities for smooth running of
processes. This analysis is not cost-effective when the series are not very large. Moving over this stage
is traditionally done so positive responses were often preceded by empirically fire fighter style actions
that proved their inefficiency. As is also apparent from the questionnaire, there are companies that apply
risk analyses in flow re-planning. Here the sample is not representative at national level since companies
in the automotive area have been approached into this survey, those practicing PFMEA — process risk
analyses. They acknowledged that, to a large extent, the results are formal and that they want to improve
their performance.

Do you use risk analysis?

H DA
= UNEORI
NU

Figure 7. Call for risk analyses on flow schedules

5. Survey conclusions

It was found that of the total of enterprises surveyed a significant percentage would like to include in the
course(s) scopes concerning teamwork skills (soft skills). This aspect is much more pronounced when
it comes to approach team development of the couple product/process, which is a team built-up of staff
from several departments and who do not carry out all their daily work together.

With regard to the willingness to engage in a training programme for the development of skills relating
to the use of tools that reduce product release times or the number of non-conformities at the design
stage, the results indicate favourable attitudes of the majority of companies.
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Participants - some of - wish only to develop skills related to understanding and using their Risk
Analyses, others would like to develop working skills in multidisciplinary teams and techniques for
product development. There are also enterprises that have choosen both aspects: product development,
re-planning production processes, but nominating different people, depending on their role within the
organization. Thus, in most enterprises, employees are willing to participate for a period of 3 to 10 days
in the training program. For the courses with a duration of 10 days, however, it is necessary to divide
into 2 sessions of 5 days each, and between them a period of coaching is required to be intercalated.

Another important aspect is that of adapting the training programme to the specific requirements of
clients - Companies that have been established as beneficiaries - with regard to the presentation of
examples related to their own products and processes, and in some cases also the use of own
documents of the organisation to be understood equally by all participants.

6. Contributions of integrated trainings & coaching
In this survey, authors are recommending as a matter of priority the following:

— Design of learning activities should be guided by the specific principles of adult training,
including strategy of: teaching — learning through games and plays, assessment, coaching.

— Design of practical guides (Patel, 2016) approaches for an effective implementation of
Lean/Agile.

— Inclusion of chapters that address different aspects of teamwork — from the definition of concept
to its exemplification through role-playing or exercise.

— Performing training activities in such a way as to achieve a homogenization of the knowledge
of all participants, without letting those who possess more knowledge get bored.

— Lecturers take into account that the vast majority of people assessed upon entry into the training
program have a level of skills. By managing the initial test results, the actual level can be better
observed. It is the starting point in the development of skills.

— The use of AGILE methods (Rothman, 2016) taken from the automotive field, not (of) those out
off the IT field, here is imposed QC Story, used by two major OEM companies, a methodology

that provides theoretical knowledge of the type lean manufacturing for managers of the level
Heads of Teams, representing the recruitment base of the support staff for projects.
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Abstract

Purpose — This paper presents the development of Quality Management System (QMS) used in the
production of Reference Materials (RM), specific to food engineering.

Methodology/approach - The authors performed a documentary study on the legislation applied in
the accreditation of manufacturers of RM. In order to develop the QMS, the procedures specific to the
certified RM field were identified.

Findings — This paper presents the specific procedures for the development of the QMS necessary
for the accreditation of the manufacturers of reference materials according to the clauses of the ISO
17034 standard.

Research limitations/implications — This research paper presents the requirements of ISO
standards in the area of production of reference materials and synthesis of management procedures
in the field of quality development of reference materials in the sector of food engineering.

Practical implications — The documentary study allowed the National Institute of Research and
Development for Food Bioresources — IBA Bucharest, to elaborate the documentation needed to
create the QMS for the development of RM.

Originality/value — The paper shows that in addition to the necessary infrastructure, for the
development of the quality system in the production of RM, at least 30 specific procedures and 20
work instructions are required, and over 40 standard forms.

Key words: quality management system; production of reference material; ISO 17034:2017 standard

1. Introduction

Maijor incidents of food frauds reported at European Union member states level led to the elaboration
in 2013 of the European Parliament Resolution, which called the European Commission to pay all the
needed attention to food fraud and to take all necessary measures such as the prevention and battle
against food fraud in order to become an integrated part of the EU policy (Committee on the
Environment, 2013).

At the same time, given the scale of food fraud, its consequences on human health and the economic
climate, the European Commission has set up a Center for Food Fraud and Quality, starting March 13,
2018, operating within the Joint Research Center (JRC). The newly created entity supports innovation
in the field of testing techniques, by developing/standardizing new methods and increasing the
measurement performance.
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The quality of measurements plays a key role in technological and socio-economic development, thus
supporting the development of trade and monitoring the quality of products and services and allows
the optimization of decisions in monitoring food safety (Rychlik et al., 2018).

The quality of the test results is monitored both internally and externally by using certified reference
materials (MRC). Consequently, the development of MRC is a vital area in the quality control of the
test result and implicitly of food safety.

The reference material (RM) is the generic name used to refer to that material that is sufficiently
homogeneous and stable related to one or more of the specified characteristics and determined to be
suitable for the intended use in a measurement process. The specified characteristics can be
quantitative or qualitative, and the uses could include calibration of the measurement system,
evaluation of the measurement procedure, allocation of values of other materials and quality control.
The nutritional value of the products is of particular importance for the labeling of foods for the
international trade in goods and the support schemes of the common agricultural policy.

William Cunningham defines in Chapter 3, related to RMs, from the book of reference material
producers, published under the U.S. Food and Drug Administration, three types of reference materials
namely: RM, certified reference materials (CRM) and reference materials produced by an internal
laboratory (IRM) (C. & G., 2014).

If during the '80s the requirements regarding the competence of the reference material producers were
not standardized, with the intensification of the quality of test monitoring, the ISO Guide 34:2009 was
elaborated, which laid-down "General requirements for the competence of the producers of
RMs"(International Organization for Standardization (ISO), 2009).

In 2016, the International Organization for Standardization published the ISO 17034:2016 standard on
general requirements regarding the competence of reference material producers (RMP), replacing ISO
Guide 34:2009. The need for an international standard arose because several accreditation bodies
could not accredit against the guide, while in other countries 1ISO Guide 34 was accepted in
accreditation only in combination with 1ISO 17025, the RMP being obliged to accredit also in
compliance with the requirements of ISO 17025 (International Standard Organization, 2005).

In addition, at European level, the legislation establishes the requirements for accreditation and
market surveillance and Regulation (EC) no. 765/2008 (European Parliament, 2008) requires that the
accreditation should be based on harmonized international standards. Therefore, accreditation
according to a guide is only accepted for a transitional period and is not possible in the long term,
therefore, ISO Guide 34:2009 is no longer applicable.

The testing laboratories use RMs for calibrating the measuring instruments, validating the methods,
evaluating the test procedures and for controlling the quality of the results.

2. Materials and Methods

This paper presents the specific procedures for the development of the quality management system
necessary for the accreditation of the manufacturers of reference materials according to the clauses of
the 1ISO 17034 standard.

In this sense, the authors performed a documentary study on the legislation applied in the
accreditation of manufacturers of reference materials. Also, in order to develop the quality system
management, the procedures specific to the MRC field were identified.

ISO 17034 standard contains requirements for Reference Material Producers (PRMs) required for
accreditation (International Organization for Standardization, 2016). PRMs that meet the requirements
of ISO 17034 are considered competent. At the same time, reference materials that meet the
requirements of this Standard must be accompanied by a certificate with mentions about the
homogeneity and stability of the specified properties. Also, the certified reference material (CRMs) are
accompanied with the certified value, the associated measurement uncertainty and metrological
traceability.

The European Union has been supporting the development/production of RMs for more than four
decades, with the establishment of the European Community Reference Office (BCR) in 1980. For
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example, BCR produces wheat flour certified as RM (BCR-563 and BCR-396) for the parameters
presented in Table 1 (Steger, 1983) (European Commission, 2016) (European Commssion, 2019).

Table 1. Certified quality parameters for BCR-563 wheat flour

No. Name Parameter/technique
1 Physical properties - weight per hectoliter/ water content, ash content
2 Presence of proteins - protein and / or gluten content/ protein composition and amino acids
3 Rheological properties - test farinograph or valorigraph/ value alveograph/ -test extensograph
4 Enzyme properties - Hagberg drop number/ amilograph
5 Other examinations - Mycotoxin content/ pesticide and insecticide residues

Table 2. ISO standards applicable in the production or use of reference materials

Standard Standard title

ISO/CEI 17025 General requirements for the competence of testing and calibration laboratories
ISO 17034 General requirements for the competence of the reference material manufacturers
ISO Guide 30 Terms and definitions used in the reference standards (www.iso.org)

Guide 1SO 31 Reference materials. Content of certificates of reference materials

ISO Guide 32 Calibration of chemical analyzes / use of reference materials certificates

ISO Guide 33 Good practice in using reference materials

ISO Guide 35 Guidance for characterization and assessment of homogeneity and stability
ISO 17034 General requirements for the competence of the reference material manufacturers
ISO Guide 80 Guidance for the in-house preparation of quality control materials (QCMs)
ISO/TR 79 Reference materials - Examples of reference materials for qualitative properties
ISO/TR 10989 Reference materials - Guidance on, and keywords used for, RM categorization
NIST 260-100 User's Manual for Reference Materials

The documentation for accreditation of reference material producers based on SR EN ISO 17034:2017
standard. The SR EN ISO 17034:2017 documents are presented in table 3.

Table 3. The SR ISO CEN 17034:2016 documents for acreditation sistem of referance material

producers
No. Name Description Number
1 ISO 17034 Quality Manual -the requirements for accreditation of reference material 1
producers

2 Procedures -all the specific practice areas 29

3 Work instructions -establishing a good quality control enviroment 20

4 Forms -standard forms 40

5 Audit -audit questions for internal auditing system SR EN ISO 17034 200

3. Results and discussions

In Romania, the National Institute of Research and Development for Food Bioresources — IBA
Bucharest (Romania) benefits from national funding for increasing the expertise in production of RMs,
specific to food engineering, in accordance with the European Commission recommendations. Thus,
National Plan for Research, Development and Innovation 2015-2020 funded the projects PN 19 02 04
01 "Research on the development of skills in the development of reference materials and inter
laboratory comparisons”". The documents elaborated for the implementation of the quality
management in the laboratory for the production of reference materials are presented in table 4.
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Table 4. Document matrix SR EN ISO 17034:2017 (QM=Quality Manual; P=Procedure; F=Form)

No. ge(;e,]r%gi Abbrevation Title
1 4 P Procedure for Request, tender and contract reviews
2 4.2 P Procedure for impartiality or operational integrity
3 4.3 P Procedure for protection of customer's confidential information
4 6.1 P Procedure for personnel and training
5 6.1 F Training Calendar/ Training report/ Job Description
6 6.2 P Procedure for subcontracting
7 6.3 P Procedure for procurement of equipment and services
8 6.3 F Registration/ Inspection report
9 6.4 P Procedure for accommodation and environment
10 6.4 F Environment condition monitoring report
1 7.2 P Procedure for production planning and implementation
12 7.2 F Production plan
13 7.3 P Procedure for production control
14 7.4 P Procedure for labeling and packaging
15 7.4 F Packing report/ Deliver challan
16 7.5 P Procedure for material processing
17 7.6 P Procedure for Measurement procedures
18 7.7 P Procedure for equipment
19 7.7 F Preventive Maintenance
20 7.8 P Procedure for protecting the integrity of data
21 7.9 P Procedure for metrological traceability
22 71 P Procedure for assessment of homogeinity
23 711 P Procedure for assessment of stability
24 711 F Stability study report
25 712 P Procedures for characterization
26 713 P Procedure for assignment of property values
27 713 F Uncertainty calculation report
28 714 QM Description of documents and labels
29 7.15 QM Method followed for distribution
30 7.16 P Procedure for control of records
31 717 P Procedure for Control of non—conforming reference materials
32 717 F Non-conforming work report
33 7.18 P Procedure for complaint handling
34 8.2 F Quality objective monitoring report
35 8.3 QM Structure of management system documetation
36 8.4 P Procedure for control on management system documents
37 8.4 F Distribution list of documents
38 8.5 P Procedure for control of records
39 8.6 P Procedure for management review
40 8.7 P Procedure for internal audit
41 8.7 F Audit plan/ Internal audit non—conformity report/ Audit programme
42 8.8 QM Risk and opportunities
43 8.9 P Procedure for corrective action
44 8.9 F Corrective action report
45 8.1 QM Methods followed for improvements
46 8.1 F Customer feedback report
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In 2018, the SR ISO 17025 standard was revised and, thus, the possibility of its integration in the
quality system certified according to the SR ISO 9001 standard was introduced.

In direction with the new trend in the field of quality testing of agri-food products, the integrated
standards are presented in Figure 1 as follows: the standards EN ISO 17034 "General requirements
for competence of manufacturers of reference materials" and 1ISO 17043 "General requirements for
tests of competence"”, suppliers of conformities in the EN ISO / IEC 17025 standard are implemented
in an 1ISO 9001 certified quality system.

Figura 1. Scheme of integrated quality system used in the manufacturing of Reference Materials and
organizing of interlaboratory comparison schemes
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Underlying the need to develop the international standard was the impossibility of independent
accreditation of the 1ISO 34: 2009 Guide, without forcing the manufacturer of reference materials to be
accredited according to 1ISO 17025. The transformation allowed alignment with recent editions of
conformity assessment standards in the series 1ISO 17000, mainly: ISO 17025 (general laboratory
quality) and ISO 17043 (proficiency testing). This is considered an advantage for manufacturers of
reference materials who perform analytical measurements and organize proficiency tests.

Conclusions

Regarding the quality of RM, the ISO 17034 standard establishes requirements for assessing their
homogeneity and stability because they have a major influence on defining RM characteristics. Thus,
the homogeneity test is required for all the characterization schemes of the RM, because it provides
information on possible variations of inhomogeneity, the presence of impurities or deficiencies in the
production of granular reference materials.

In addition to the necessary infrastructure, for the development of the quality system in the production
of reference materials, at least 30 specific procedures and 20 work instructions are required, and over
40 standard forms.
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Abstract

Purpose — The article presents another stage of development of the methodology for improving
production flows on an assembly line in the automotive industry.

Approach — The Lean Manufacturing methodology was developed to present in a logical chaining way
the methods specific to this concept of production management, and as to allow efficient analysis and
continuous increase of the performance of an assembly line. This chaining requires that, according to
the results of each method application, specific paths/ methods will be followed/ applied.

Findings — This methodology was experimented and validated in the laboratory which integrates an
experimental demonstrator (an assembly line of an experimental product), software (to analyse, improve
or optimize different layouts of the workstations or line production and production flows) and specific
concepts (learning, experimenting and research platforms) of the Lean Learning Factory. Along with the
“Lean cubes” platforms, for each Lean method (56S, VSM, DOJO, Poka-Yoke etc.), flowcharts and tables
specific to their application were made.

Research limitations/implications — The developed methodology allowed the increase, during the
project/ research, of the TRL level (technological training level) of the experimental demonstrator from
2 to 4. The platforms specific to Lean methods can be used for other production systems, being able to
be used successfully in any Lean learning factory, but the experimental demonstrator is intended only
for assembly lines.

Practical implications — The lean manufacturing methodology presented in this paper can be used
successfully in the "Lean learning factory" type laboratory for the education and training of students and
employees of companies in the automotive industry.

Originality/value — The study is part of a research project of the authors, which has as aim the
development of a methodology of improvement of production flows in the automotive industry, by
integrating modern techniques and instruments of production management.

Key words: lean manufacturing, learning factory, assembly line

Introduction

Around the 1950s, at the Toyota plants in Japan, the Toyota Production System (TPS) was created,
with the aim of increasing production by using as few resources as possible, reducing physical effort,
efficient use of equipment, time, movement and space and adding value to the final product. Starting
from the TPS system, Womack first introduced the concept of Lean production (Womack et al., 1990).
Thus, Lean Production or Lean Manufacturing are names currently adopted for TPS-based systems,
and these are frequently found in the literature.

To achieve the main objectives of Lean manufacturing, several methods and techniques have been
proposed, as highlighted by Ohno (Ohno, 1988) and Pascal (Pascal, 2007):
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Objective: Maximum Availability of Resources:
TPM (Total Productive Maintenance) — OEE (Overall Equipment Effectiveness)

Objective: Maximum Quality (Zero Defect):
TQM (Total Quality Management)

Objective: Minimum Productive Flow/Maximum Speed
Cellular Manufacturing, SMED Systems and Error Proof (Poka-Yoke) Systems

Objective: Minimum Inventory (Zero Inventory)
JIT/Kanban Systems

Also, to support decision-making, several tools have been developed, such as: Value Stream Mapping
(VSM - to evaluate the company and generate a map of all information flow processes), Kaizen (a
continuous improvement program implemented within the company), 5S (tool intended to organize and
clean the workplace), Visual Management (displaying the company's activities so that the whole team
involved in the work has easy access) etc.

Throughout time, Lean methods and techniques have already proven their efficacy in various sectors,
firstly in the automotive industry. Their use in the context of globalization of production and strong
competition in the automotive industry, allows manufacturers to offer customers a wide range of good
quality products at lower prices, by continuously improving the production system. This is possible by
adapting production systems, especially assembly lines, to mass customization so that they can offer
the variety demanded by customers, while limiting their costs and maintaining profitability (Limere,
2012).

On the other hand, to develop and transfer fundamental knowledge, e.g. about methods for process
improvement (Lean manufacturing), to students or seminar participants from industry, a novel concept
was developed: Learning Factory (Kreimeier et al., 2014). A Learning factory includes elements of
learning or teaching, as well as a real manufacturing environment (Wagnera et al., 2012), which allow
the analysis, simulation and optimization of various aspects of production systems and, thus, their easier
and faster application in industry by the students or participants.

Research problem

This study is part of a research project of the authors that has as aim to develop new methodologies of
improvement for the production flows of automotive industry, by integrating modern methods,
techniques and tools of production management. The starting conceptual model is appreciated as
having Technology Readiness Level 2 - TRL2 (DOE G 413.3-4, 2009) and was presented in (Gavriluta
et al., 2018).

The proposed model has 3 interrelated investigations areas - layout design, modelling and simulation
flows, Lean manufacturing — and, until now, the project team developed several studies in these areas:
methodology for designing the layout for an assembly line to the automotive industry using the Lean
concept (Gavriluta et al., 2018), methodology of learning to use simulation in the analysis of production
system performances production system (Gavriluta et al., 2019), ergonomics study on an assembly line
used in the automotive industry (Anghel et al., 2019), approach with genetic algorithms to improve the
workstation space planning (Belu et al., 2019), SixSigma application (Belu, 2018) and implementation
of Kanban using indoor location based on RFID (Belu et al., 2018). All these studies were integrated
into general Methodology for improving production flows on an assembly line, fig. 1 (Nitu et al., 2020).

This paper presents another step of this methodology, Lean manufacturing application, which is applied
in the exploitation stage of the assembly line. This methodology was experimented and validated in the
laboratory which integrates an experimental demonstrator, software and specific concepts of the Lean
Learning Factory (Nitu et al., 2019).
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Fig.1 Methodology for improving production flows on an assembly line

Approach

The application methodology of Lean Manufacturing was developed in order to present in a logical
chaining way the set of methods specific to this modern concept of production management, so as to
allow efficient analysis and continuous increase of the performance of an assembly line. The

performance of the assembly line is assessed by Lean indicators (whose value is to be achieved /
increased), such as:

—  Productivity — number of products assembled per hour;
— Quality — number of products without defects;
— Cost — cost per unit for the process of the assembly on the assembly line;
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— Delivery time — the time between the moment of clients product demand and the moment when
the product is available to the client;

— Safety and environment protection— possible situations of risk for the environment, with ways to
prevent them, actions to collect and constant monitor the wastes (to surpass possible danger
situations and to guaranty the safety conditions);

— Human capital — teamwork or the optimal use of the available human resources knowledge. The
purpose is to increase the abilities of each team member (of teamwork, of team leading, of
logical and clear thinking, of problem solving) and to increase the confidence of the team
members in the own competences.

To obtain the LEAN performance indicators is needed to analyze and to do a successive evaluation of
the stability and standardization of the process, its efficiency, “Just in Time” delivery of products, of the
quality management system, of the working team, and followed with the use of specific methods that
lead to improvements in the assembly lines functioning, fig. 2.

Fig. 2 Lean Manufacturing application methodology

“Assembly line evaluation” consists in the use of some methods to define, measure and analyze the
flow of “things that are transformed”, whether we talk about stocks, products or documents. These
methods are: Value Stream Mapping — VSM, JobObservation and Lean Manufacturing Questionnaire.
Value Stream Mapping — VSM is one of the most important methods of analysis of a production system,
that helps to identify the current state and the improvement opportunities. JobObservation is a method
of analysis of the activities that take place in a production system, with its help are confirmed the
existence of standards and can be easily identified solutions of improvement. The method is based on
the observation of the activities and on discussions with the operators. The Lean Questionnaire is a form
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that highlights the current status of the system by comparing it to the targeted Lean level. The evaluation
focuses on:

— Philosophy — the long term thinking to an excellence vision;
— Process — stability, the consistent delivery of what the client wants, when he wants it;
— People - respected and guided to become process developers, to reach challenging objectives;

— Problem solving — with the help of Plan-Do-Check-Act model, using innovation to reach the
excellence vision.

The results obtained after the implementation of these methods are analyzed in the step “Analysis of
LM indicators”. If the LM indicators resulted after the evaluation are in the range of established limits,
is concluded that the assembly line has the needed performance, and the improvement of its
performance implies the change of the Lean Manufacturing indicators. In the situation when the LM
indicators resulted after the evaluation are not satisfactory, the team passes to the next stage, “Stability
and standards evaluation’, that consists in the analysis of stability and process standardization of the
assembly line.

The most frequent causes of process instability in an assembily line are:

— The problems of quality of parts that are supplied from the external suppliers;
— The stocks of parts that are undersized in the workstations;

— Problems of equipment, tools, conveyers and other transport systems;

— The waiting time of the operators without activity;

— Safety issues caused by the design/ not ergonomic placing, sliding, tripping, falls of the
operators.

A standard must give a clear image of the working way for the operator/ process in the targeted area,
must be simple, clear and visible. With its help the abnormalities of the process are seen faster, making
possible a quick implementation of the needed actions of improvement.

To evaluate the stability and the standardization of process in an assembly line can be used the following
tools:

— Table/ chart of production capacity: documents the functioning time of machinery and operators
and allows to quickly identify the bottlenecks in the system;

— The conjunct table of standardized work: highlights the steps to make the activities and their
sequence, the duration of each activity, the working time for each operator and of each
machinery and the interaction between operators or between operator and machinery;

— The analysis chart of standardized work: helps the rationalization of placing and training the
workers. This includes the spatial organization of the workplace, the steps of the process and
the durations for each activity, important articles for quality and safety, the standard work in
process;

— Job Elements Sheet (JES), that contains: operations/ activities needed to make the product; the
reason, motive to make the activities; images and photos that show the important key points;
control records.

To increase the performances of a production line is absolutely necessary to stabilize and standardize
the processes specific to the 4M:

— Man: team members;

— Machine: machinery, devices, conveyers and other transport devices, etc.;
— Methods: the used processes;

— Material: raw materials and the details given by the supplier.

The stability and standardization impose the use of specific methods and techniques of visual
management/ 5S (the 5S method is the backbone of standardize work and Just In Time production) and
Total Productive Maintenance (TPM, that is the way to stabilize and standardize the methods and
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machinery). Therefore, if after the evaluation of stability and standardization it is concluded that the
assembly line does not meet the requirements, the next steps are organized “Apply 5S” and/or “Apply
TP, in parallel with the step “Apply DOJO”. The use of these methods is restarted until the assembly
line is completely stabilized and standardized, moment when the team can pass to the next steps.

After the stabilization and standardization of production process, the team can start the improvement
activities. The production processes contain, in most cases, waste (muda). The stabilized and
standardized work supply the initial information to improve the activities of the operators, by identifying
the added value and the wastes in the process. The efficiency can be defined by:

Efficiency = Total achieved production/ Involved work force

Therefore, Lean Manufacturing highlights that one of the ways to increase the efficiency consists in
decreasing the workforce involved in the process. In this context, in the next step “Efficiency
evaluation” the purpose is to evaluate the efficiency of operators use in the assembly line. The tools
used in this stage are:

— The chart of operators workload;

— The analysis of Cycle Time vs Takt Time;

— The combined table of standardized work;
— The analysis of operators movements;

— Ergonomic analysis of the workplace etc.

If, after the evaluation it is concluded that the assembly line is not efficient, the team passes to the next
step “Apply Kaizen’, in parallel with the step “Apply DOJO”. The use of these methods is resumed until
the assembly line reaches the needed efficiency level.

In the step “Flow evaluation’ it is checked if the assembly line works in a pull flow, in a continuous way
and in small production lots, preferable part by part (one-piece flow), characteristic of Just In Time
production (JIT). If it is concluded that the line works in a push flow manner, the team will apply methods
to reach pull flow by using Kanban or Conwip. This is done in the step “Apply Kanban/ Conwip”.
Kanban and Conwip are visual methods to manage the production, that synchronize and give
information for the suppliers and the clients, intern and extern of the production system. This step is
done in parallel with the step “Apply DOJO”, until a pull flow is reached.

The implementation of Lean Manufacturing imposes also the implementation of a continuous
improvement long term strategy. Therefore, in the step “Quality System Evaluation” it is evaluated the
assembly line capacity to prevent, discover and reduce the errors that can lead to defects. If the obtained
results are not satisfactory the team will pass to the step “Apply JIDOKA/ POKA YOKE” and, in parallel
the step “Apply DOJO’. The JIDOKA method consists in a fundamental rethinking of the quality
management methods, different from the statistical methods, it leads to 100% inspections and use of
POKA YOKE tools. A POKA YOKE is a simple and robust, inexpensive, device that allows 100%
inspections of parts, identification of errors that can lead to defects and helps to find fast solutions to
implement.

The involvement of team members is the heart of LEAN production. The involvement develops abilities
for the team members and improves the long-term perspective, by eliminating wastes caused by the
inefficient use of team members knowledge (that are, probably, the most obvious type of waste).
Therefore, in the step “Team Evaluation” the management team evaluates the degree of involvement
of the team members in solving problems and the capitalization of their knowledge. The activities of
Kaizen circles (KCA) are, probably, the best way to encourage the involvement of the team members in
the solving of identified problems. The involvement must be planned and controlled as good as the
production and quality, and the most adequate method to do that is HOSHIN. If the answered obtained
is unsatisfactory the team will pass to the steps “Apply the activity of KAIZEN circles” and “Apply
HOSHIN’.
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Findings

In order to experiment and validate the developed methodologies, an experimental demonstrator (TRL4
level) — fig.3 was developed in the laboratory (Gavriluta et al., 2018). In fact, this experimental
demonstrator is an assembly line of an experimental product (steering wheel) that can be made in
several variants, through manual assembly activities. The assembly line was designed to integrate Lean
principles: high flexibility for the workstations, one-piece flow, minimizing the activities with non-added
value and, also, some concepts specific to Industry 4.0: a digital structure for one of the workstations.

a) b)

Figure 3. Experimental product (a) and experimental demonstrator (b) used in Lean Learning Factory
laboratory.

Also, this laboratory integrates along with the experimental demonstrator, software and specific
concepts of the Lean Learning Factory (Nitu et al., 2019). Software as IMPACT, TECNOMATIX
(FactoryCad, FactoryFlow, Jack, Plant Simulation) and ARENA SIMULATION are used in order to
analyse, improve or optimize different layouts of the workstations or line production and production
flows.

To facilitate the understanding of the Lean manufacturing methodology on the assembly line (on the
experimental demonstrator), its use and experimentation, a lot of methodologies and platforms specific
to lean methods (5S, VSM, DOJO, Poka-Yoke etc.) were developed and tested in the laboratory. The
platforms were made into “Lean cubes” from modular aluminium tubes, which are display systems that
mix a white board with Lean display concept, providing a compact teaching solution, information display
and visual management. Along with these platforms, for each Lean method, flowcharts and tables
specific to their application were made, using the “Learning Factory” concept. Some of these methods
and methodologies, together with their instruments are summarized below.

Value Stream Mapping — VSM is a method that allows the analysis with the help of a simple figure of
the whole process of product making, from the moment when the client places the order to the moment
when the products reach him. The VSM shows the flow of materials and the flow of information, as they
go from a stage to another all along the process. The use of VSM to study the flow of production for a
product consists in following the steps is presented in fig. 4. To apply this method in the analysis of an
assembly line, using “Learning Factory” tools, was made a “VSM platform”, fig. 5.

The 5S method is a way to organize the workspace, that intends to make a clean, stable and efficient
workspace. The use of 5S method to improve the workspace consists in following the steps shown in
fig. 6. To apply this method on the assembly line, was made a “5S platform”, fig. 7, using a tool named
“Lean Cube”, each side corresponding to a step (Wilson, 2010).
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Process

VSM Analysis Standardisation
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Making the cleaning program

Improvement solutions finding Standardization

Audit 55

Construction of future VSM

Analysis of
Implementation/ Folow-up of the audit results
improvement solutions
Figure 4. VSM application methodology “
Planning of next audit

Figure 6. 5S application methodology

Figure 5. VSM Platform Figure 7. 5S Platform

Kaizen is a method of continuous improvement, which is done step by step involving everyone,
managers and workers alike (Imai, 1989). Kaizen is Japanese word composed of two terms: “Kai”, which
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means continuous and “Zen” which means improvement (Newitt, 1996). The stages and activities
specific to the Kaizen methodology are based on the application of a PDCA (Plan—Do—-Check-Act) cycle,
which is also called the Deming cycle and are presented in fig. 8. In order to facilitate the use of this
methodology, a lot of predefined tables and documents / instruments are proposed, fig. 9.
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Making the team
Kaizen Report
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Documentation
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Benefits Category Benefits Descriptien

Brainstorming

rrvais o3l el il e e

Making work plan

Plan analysis

Crriginated By Valkdated By Approved By Contact Detalls

Team Members

Implementation

Implementing the plan

% .
Date Drate of Completion Femarks

Plan monitoring and evaluation

Effects KAIZEN BOARD
analysis IDEAS T0DO DOING DONE
Standardize process
Define the next plan
. . o Fig. 9 Tables specific to the application of the
Figure 8. Kaizen application methodology Kaizen method

Poka-Yoke is a quality tool invented and implemented by the Japanese engineer Shingo Shigeo (Shigeo
and Dillon, 1989). By translating the two Japanese words "Poka" - mistake and "Yoke" - to escape, one
arrives at the translation of the "Poka-Yoke" method (Shimbun, 1989). The purpose of this tool is to
eliminate the defects of a product by preventing and correcting the errors as quickly as possible.

Poka-Yoke is a simple method of identifying defects, it is robust and easy to implement. Therefore, this
method is also called ,ZQC” (Zero Quality Control), ,error proofing” or ,mistake proofing”, and its
application stages are shown in the figure fig. 10. The fig. 11 shows a simple Poka-Yoke device used
on an assembly line workstation.

60



Initial data: 4 Product, Process,
System

Performance indicators

Problem analysis Defects made

Problem
definition

Who does it affect?

Provisional solution
proposal

eliminate the
effects of this

[<5)

£ 5

5 3

s 3

g E Can we
g

=

55

E— = problem?

v D
s 3
S o
oL

Recommended
kS actions
=
=
o
(2]
o
= Problem solved
o according to the
2 criteria in stage 1?
&)
Implementation Final solution

Figure 10. Poka-Yoke methodology

Figure 11. Poka-Yoke device used on an assembly line workstation

The Hoshin Kanri method is a tool for effective strategic that makes it easy to identify critical targets,
evaluate restrictions, establish performance measurements, develop implementation plans and conduct
to periodic review meetings used to carry out the alignment (Lagarda-Leyva et al., 2014). This is a
technique that helps organizations to focus their efforts and analyse their activities and results. It
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translates the vision and mission of an institution in an understandable arrangement of tactical
objectives, which defined performance indicators and transforms them into a framework of project-based
work (Jimenez, P. et al., 2016). The proposed steps for applying this method are shown in the fig. 12.
The most popular way of implementing this method is applying the Hoshin Kanri matrix that includes
goals, strategies, strategic projects (initiatives) and owners, fig.13.

Establish Vision

Develop breakthrough objectives Activity 1:
Activity 2:
Activity ...:
Develop annual objectives Priorities and
Activities
Deploy annual objectives S ST
[ ) o (q:) © Annual Key
£ | '§ | § | Objectives erformance
. . o (5] [ 0
Implement annual objectives 2|58 dicators
Té Té Té Long-time S 8 52 8 E
Monthly and quarterly review g5 & objectives E__@_ _@_
Long-team objective 1: Correlations/ contributions| Resources:
) Long-team objective 2: @ Direct / primary
Annual review Long-team objective ...: O Complementary
Figure 12. Hoshin Kanri methodology Figure 13. Hoshin Kanri Planning matrix

Kaizen circles encourage employees to improve service activities through their own proposals in order
to increase productivity. These are held consistently on a regular basis comprising six to eight
employees usually led by a team leader and circle consultant instigated to resolve work related issues,
typically chronic quality or productivity issues (Damrath, 2012). Structural problem-solving algorithms,
fig. 14, are conducted through these meetings ending up with a delivery in form of a report, as shown in
the fig. 15.

Start day Scheduled finish day
1.Problem Identification Circle area Circle theme

Problem identification

2. Circle consultant.................
Circle leader
Circle memebers

Problem selection

Problem analysis

Solution suggestions

| ‘ Name of the team

3. Problem selection Problem
$ 5. Countermeasures
| ‘ (Development and
implementation)
v Purpose

Activities plan

6. Countermeasures
. . 4. roblems analysi check
Solution implementation Cause problems analysis

Figure 14. Kaizen circles methodology Figure 15. Kaizen circles reporting form

Dojo is a management method which allows the managing and continuous improvement of a grand
diversity of problems by training to achieve the best performances in the workstations. In a Lean
environment, a Dojo is a place and method for structured knowledge sharing by employees through
other employees, encouraging their multi-skill capabilities, with the idea of “what our best resources
know, can benefit the rest” (Damrath, 2012). The main idea of the concept is sharing of best practices
how to execute tasks. The proposed steps for applying this method are shown in the fig. 16. A DOJO
workstation used for wiring assembly was developed in our laboratory, fig. 17.

62



Initial data: {Product, Process,
J System
Performance indicators

Identification of the purpose / type for Dojo workshop

Identification and marking of the workshop area

Identification and marking of the workshop area

Determining the participants number to the training,
supervision responsible, training duration

Participants monitoring and verifying their results

Are the results
as expected?

Act

Participants return to their workstations

Figure 16. DOJO methodology Figure 17. DOJO workstation for wiring
assembly

Conclusions

In this paper is presented a methodology to use Lean manufacturing methods and techniques in order
to improve an assembly line performance. The Lean Manufacturing methodology was developed as a
logical chaining way the methods specific to this concept of production management, and according to
the results of each method application, specific paths / techniques be followed / applied. This
methodology was experimented and validated in a "Lean Learning Factory" type laboratory and, along
with the “Lean cubes” platforms, for each Lean method (VSM, 5S, DOJO, Poka-Yoke etc.), flowcharts
and tables specific to their application were made

The Lean manufacturing methodology allowed the increase, during the project/ research, of the TRL
level (technological training level) of the experimental demonstrator from 2 to 4. The platforms specific
to Lean methods can be used for other production systems, being able to be used successfully in any
Lean learning factory, but the experimental demonstrator is intended only for assembly lines.

The Lean manufacturing methodology can be used successfully in the "Lean learning factory" type
laboratory for the education and training of students and employees of companies in the automotive
industry. Future work will focus on developing and integrating Lean - Industry 4.0 platforms and
integrating the developed methodologies into the generally methodology for improving production flows
on an assembly line.
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Abstract

Purpose — The study proposes a decision support tool (DST) that takes into account the readiness of
an organization to accept and implement a consignment stock program (CSP) adoption in a ‘leagile’
supply chain.

Methodology/approach - The paper includes a brief overview on multi-criteria decision making
(MCDM) methods and uses Fuzzy logic theory to capture the uncertainty that usually occur in a decision
process.

Findings — A correct and realistic decision, which is well accepted by the organization team is easier to
implement and creates a sooner positive outcome.

Research limitations/implications — The proposed decisional model has a degree of limitation in the
meaning that it must be adjusted according to the specific criteria of each business environment.

Practical implications — The seven steps DST was designed to assist the practitioners, in their decision
making processes, and to encourage them to use multi-criteria mathematical programming in their basic
activities, as it is proved to increase their efficiency.

Originality/value —The present research integrates the voices of the internal functions into a decisional
process matrix. An organization readiness index is defined, to reflect the degree to which a business
unit is prepared to adopt and implement a CSP.

Key words: Decision support tool, organization readiness, consignment stock

Introduction

Globalization phenomenon continues to have a growing impact on business organizations, especially
on their strategies and practices. Increased competition puts more pressure on managers, forcing them
to perform at higher levels and making correct decisions at the right moments. The present study
represents a part of a wider research, focused on CSP adoption and implementation in a supply chain
governed by lean and agile strategies.

Most of the industry players seek to improve their supply chains performance by implementing lean and
agile concepts and practices, either separately, or simultaneous as a ‘leagile’ hybrid system (Faur &
Bungau, 2018). Lean management is the provision of maximum customer satisfaction by reducing waste
through optimum utilization of resources (Womack & Jones, 2003; Gherghea & Bungau, 2018;
Gherghea, Bungau & Negrau, 2019), while agile concept requires provisional sources of supplies and
employment, immediately available, to accommodate the inherent variations on the market (Faur &
Bungau, 2019b).

An effective supply chain management, by adopting the most appropriate strategies in a knowledge-
based society, determines new approaches of conducting the business. (Abrudan & Candea, 2002;
Draghici, 2007; Avasilcai & Rusu, 2015).These might include taking advantage of already tested models,
useful programs, or best practices, along with changing the organizational culture and listening to the
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voices of business functions, in order to ensure a successful implementation. Thus, having an efficient
DST, pre-designed for different business models or policies is at great help and sometimes crucial.
Making the good choice is of the essence when it comes to performance improvement. Under these
circumstances, the present paper aims to develop a DST, with application in CSP, considering the
readiness of the organization to accept the model.

Problem definition

In both, literature and practice, CSP is known as an appropriate solution towards reducing inventory
cost, as well as eliminating shortages, forecast accuracy issues and bringing procurement lead-times to
zero, all of these being essential objectives in supply chain management. The consigned materials are
legally owned by the supplier, but held by the buyer, so there are no financial implications for the buyer
until the materials are consumed. The fundamentals of CSP are explained in Valentini & Zavanella,
(2003). However, it is important for the organization to be ready to adopt such initiatives. A research
and a case study presented by Faur & Bungau, (2019a) demonstrated that a ‘leagile’ company, already
having in place streamline processes, clearly defined and allocated responsibilities, along with a robust
ERP software solution (e.g. SAP), is more prepared to adapt to this kind of changes and has a higher
rate of a success in implementation than a common firm. Nevertheless, this is not a sufficient condition,
as the same authors showed that a positive result is not warranted for another subsidiary of the same
company, acting under the same rules and strategies, but where the idea of adopting the CSP generated
mass resistance and real barriers to the project implementation. The problems have been addressed by
investigating and assessing the risks associated with the challenges, and a solution framework has been
proposed, in order to overcome the barriers towards achieving the benefits of the CSP (Faur et al, 2020).
The result demonstrated that people perception can be changed when the issues are properly
addressed, information is shared and specific solutions are provided. Based on these insights, the
present study intends to continue the research in this area by developing a decision model which
integrates among the decision criteria the voices of the internal functions, making them allies in the
process of change, instead of generating conflicts.

Research methodology

The study includes a brief overview on MCDM methods and proposes a DSP for CSP adoption in a
‘leagile’ supply chain. Fuzzy logic theory is used to capture the uncertainty and doubt that usually occur
in a decisional process. The objective is to enhance the effectiveness of a decision making process and
consequently to identify the appropriate criteria, rank them according to their level of importance, to the
priorities and interrelations, then obtain the most suitable combination, in alignment with the real
situation. Numerical examples are considered to validate the proposed model and further, an index of
organization readiness is defined, in accordance with the result obtained for the focal company.

Overview of various multi-criteria decision making methods

There are multiple studies and surveys concerning fuzzy MCDM, which classify the contributions in the
field depending on the theoretical basis used for the modeling. Chen & Hwan, (1992) consider that there
are fuzzy ranking methods (e.g. fuzzy mean and spread, centroid index, linguistic ranking methods) and
fuzzy multiple attribute decision making methods, including fuzzy simple additive weighting methods,
analytic hierarchy process (AHP), fuzzy outranking methods, or maximin methods (Carlsson & Fuller,
1996). There are also main contributions in fuzzy mathematical programming, subject that is in detall
presented by Inuiguchi, Ichihashi & Tanaka, (1990) in their survey.

Fuzzy MCDM models are meant to sort different options according to predetermined criteria with a single
decision-maker or through group decision-making (Sofuoglu, 2019). Initially, MCDM methods assumed
that all the criteria were independent, then, gradually, conflicts were introduced due to the necessity to
represent antagonist interests of the decision-making group members and new methods have been
developed to consider interdependent criteria (Yager, 1994).
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In order to enhance precision in the results, several researchers used in their studies combinations of
different methods. For example, Hsu, (2003) suggested a multi-criteria approach to integrate different
opinions into an AHP, combined with the utilization of fuzzy numbers (Hsu et al, 2003), while Zhu, (2015)
proposed to use evidential reasoning rules, which is another multi-criteria approach, in order to
overcome the limitations of simple additive methods (Zhu et al, 2015).

Mamdani and Tagaki-Sugeno Fuzzy Inference Systems (FIS) are two widely-applied MCDM methods.
The key difference between these two FIS techniques is the manner in which they calculate their crisp
output values. The Mamdani-type FIS requires defuzzification, whereas the Tagaki-Sugeno-type FIS
applies a constant weighted-average technique avoiding defuzzification (Khosravanian et al, 2016).
Table 1 presents a number of differences among Fuzzy Mamdani and Fuzzy Tagaki-Sugeno.

Table 1. Differences among Fuzzy Mamdani and Tagaki-Sugeno
(adapted from Khosravanian et al, 2016)

FI5 Type Mamdani Tagaki -Sugeno
Fuzzification Sdnegleton Sdnggleton
Inference process Min-max Min-product; Order

Defuzification

Rule format F x and/or y, nie stre

Developing the DST

As mentioned in the ‘Problem definition’ section, the present study is based on the insights from a couple
of other previous exploratory cases of CSP implementation, one of them being successful and the other
one having a negative outcome in the first attempt. Mamdani-type FIS, introduced in 1975 by Ebhasim
Mamdani, was chosen to develop the DST. The decision criteria and the membership rules are set with
the involvement of the stakeholders impacted by the CSP, who are included in the decision process
along with the project team. The criteria include the benefits and costs along with organizational
capabilities, suppliers’ reliability, constraints and perceived risks. The latter criteria act like perturbation
factors in the decision making process, increasing the uncertainty and level of fuzziness. Scores among
the criteria were obtained based on expert interviews and a survey addressed to the stakeholders. The
decision input and output variables are detailed in table 2, along with the assigned weighting for each
criterion, the allocated ranges, linguistic degrees and inference rules that have been agreed.

Table 2. Decision input and output variables, weighting, rules, and linguistic degrees

Main criteria Crit Input Output
groups (set as | Crit. | Notation | Decision criteria (set . variabl . s variable
output No. s as input variables) Wﬁ,}%ht e- Rules and linguistic degrees | _ range
variables) ° range [0-1]
AMIV=50%decrease= Very
High=>Decision=Yes [0.8-1] Very low
AMIV=40%decrease= High ry
_Lower average monthly =>D=Probably Yes [0.6-0.8] Low_
Benefits and | 1 | genefite | taromony vaUe MIVY | | [10%- | AMIV=30%decrease=Med=> | }4odU™
costs . 9 50%] | D=Almost Yes[0.4-0.6] 9
materials versus actual AMIV=20%decrease=Low=> Very
with 10%-50% D=Almost (l)\lo[O 2.0.4] high
AMIV=10%decrease=Very
Low=>D=N [0-0.2]
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Main criteria Crit Input Output
groups (set as | Crit. | Notation Decn_snon crlte_na (set Weight variabl Rules and linguistic degrees variable
output No. s as input variables) (%) e- —-range
variables) ° range [0-1]
E;’Etsﬂ';ﬁ'_attiffem extra very low <=3000; D=Yes[0.8-1]
equivalent), training for [3000- | low-3001-5000 [0.6-0.8]
2 Costs new compétences 15 10000] | medium-5001-7000 [0.4-0.6]
new SAP 0S modl’Jle & Eur | High-7001-8500 [0.2-0.4]
Very High-8501-10000 [0-0.2]
extra storage space
Equal actual=400sqm=>
Storage space capacity Cohlieeeted
) Acceptable=500sqm=>D=
for the consigned [400- Probably Yes [0.4-0.5]
8 SSC materials (SSC) Actual 15 700] Required=600 =
=400sgm - CSP sgqm (Eqwre sqm
optimum=700sqm D=Almost Yes[0.4-0.7]
Optimum=700sgm;
D=Yes[0.7-1] Less
Very less compatible; No[0- Ac%(;(;))('zab
Organization 0.2] e
capabilities & Integrated information Less compatible; Probably Yes Good
suppliers' 4 s systems with suppliers; 5 [1-10] [0.1-0.3] Very
reliability SAP compatible Relative compatible; Yes [0.2- ood
systems 0.5] Agmost
Compatible; Ye [0.4-0.7] erfect
Very compatible; Yes[0.7-1] P
Very Less reliable; No[0-0.2]
Reliable suppliers Less reliable; Probably Yes
(RS), upon an internal [0.1-0.3]
2 RS | evaluation of the 10| 1101 | Rejative reliable; Yes [0.2-0.5]
embedded suppliers Reliable; Yes [0.4-0.7]
Very reliable; Yes[0.7-1]
PR=Very low => D=Yes[0.8-1]
PR=Low; D=Almost Yes[0.7-
0.8]
Functions . . [10- PR=Medium=>D=Probably
Voices 6 PR Perceived risks (PR) 12 100] | Yes [0.6-0.7] VeLry low
integration: PR=High=>D= Probably No M gY"
acceptance [0.3-0.5] Er "rj]m
level of PR=Very High=>D=No [0-0.3] Vlg
perceived risks H'erK
(ALPR) IC=Low=>D=Yes[0.8-1] '9
Implementation IC=Medium=>D= Probably
7 IC | complexity (IC) 8 [1-10] | ves [0.4-09]
IC=High=>D=No [0-0.5]
100

The Mamdani inference process is developed in five stages: fuzzification of crisp input values,
application of logical operators in the antecedent of each rule, implication to the consequent of each
rule, aggregation of the consequents of all the rules and defuzzification of the final aggregate (Chen and
Klein, 1997). The result, a number, is a centroid of area, or in other words a center-of-gravity, reflecting
the combination of all the input variables according to the given set of rules. Based on the FIS principles
and the key actions that have to be performed, a seven steps DST proposal is developed by the authors

(figure 1).

The DST refers to the action plan, namely the successive steps which are aligned with the supporting
Mamdani FIS and which are compulsory to follow, in order to evaluate the organization readiness to
adopt CSP and get a final decision. Upon defining relevant criteria, they are organized in pairs or triad
groups, and then a process of mapping the input data sets into outputs is carried out, using fuzzy logic
approach. Then, by concatenating the partial results and using the weighted arithmetic mean, the
organization readiness index (IOR) is determined.
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Step 1. Data collection
- Collect data from both, theoretical and practical examples,
from other successful implementation and failure cases

- Regulation and literature review for CSF.

Step 2. ldentify relevant criteria for the decision making process
(systemvariables)

- Include the constraints and perceived risks (assumed as the ‘

voice of the business functions)

Step 3. Determine individual criteria weight and group them in

pairs or triads based on the level of importance ‘

Step 4. Determine the conditional rule basis that will govern the

inference process and assign ranges tothe input and output
variables. ‘

Step 5. Pairwise comparisons to be carmied out in a mathematical
program (Matlab — Mamdani FIS) — for each designated pair or
triad of relevant criteria.

Step 6. Evaluate outputs of each subsystem by moving the variable
gradients to the most realistic situation and determine the final fuzzy
number, for each group of criteria.

Step 7. Determine the organization readiness index, by using the
weighting method.

Figure 1. The proposed DST in seven steps

Results and discussions

The inference system or the decision-making unit performs the inference operations on the rules and in
the way the rules are combined, expressing the potential assessment of the constituent subsystems.
Once the consensus is reached on the definition of variables and the decision rules, the inference
process can be initiated for each criteria group. The implementation was developed with the “Fuzzy”
toolbox of MATLAB software. Some of the sequential results are presented in figures 2-5.

oY

35C

BN
XX

XX Org.-capabilities

BS

Decisiun.hz-org

(mamdani}

Figure 2. Input and output members for group ‘Organizational capabilities & suppliers’ reliability’

Decision-making with interdependent multiple criteria is a quite difficult task using traditional means. In
case of conflicting objectives there normally is no optimal solution which would simultaneously satisfy
all the criteria. On the flip side, if we have pairwise supportive parameters, that positively influence one
another, then this attribute should be maximized to find the synergistic effect and Mandami FIS has the
ability to integrate such circumstances.
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Figure 4. Inference maps for different criteria combinations: (a) supportive criteria; (b) conflicting; (c) —
quite equivalent
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A0, 1f (S5C iz Opt) and (I3 is RelZ) and (RS iz vR) then (Org.-capabilties is G101) ﬂ
911 (S5C iz Opt) and (1= is C and (RS iz vLessR)then (Crg .-capahilties iz LessGl (1]

921 (S5C iz Opt) and (1= is C) and (RS iz LessR) then (Org -capabilties is Accept) (1)

931 (S5C iz Opt) and (13 is C) and (RS iz RelR) then (Org -capakilties iz G101)

94 If [SS |3 Opt) and (IS iz C) and (RS iz B then (Org . -capabilities |3 ) 1)

5 1f (5 Opty and (1S i C) and (R R then (o -capabiltie

96 If [SSC iz Opt) and (1% iz wC2) and (RS iz wLessR) then (Org. capabllmes |s LESSG) (11

97 (S%C iz Opt) and (1% iz wC2) and (RS iz LessR) then (Org.-capahilties iz Accept] (1]

95, If (SSC is Opt) and (15 iz wC) and (RS iz RelR) then (Org.-capahbilties is G101)

99, If (S5C is Opt) and (1% iz wC) and (RS iz R) then (Org -capabilities is w31 (1)

100 If (S5C iz Opt) and (IS is »C) and (RS iz vR) then (Org -capabilities is AP (1) i

If and and Then
SECis ory -capahilties iz

Eqact -]

Accept
Feg

None

[

[ hot

Cannectian
" or

(= and 1 Delete rule Add rule Chanae rule | ﬂ ﬂ

Figure 5. Agreed rules for ‘Organizational capabilities’ group of criteria

The developed model was tested in order to verify if it simulates the real situations described by dataset.
The results indicate that the selected variables provide suitable values in the direction of adopting CSP.
It also provides clear guidance in respect of what parameters have to be improved, or which of them
can act as limitations, just by a simple movement of a gridline. The final results are obtained after several
iterations and adjustments of variables ranges in order to get a suitable scenario. Figure 6 shows the
final IOR, together with the output results per groups, and their weighting in the decisional process.

Organizational Business .
EEE'DE;E & o functions’ Weighted
_ e voices (ALPR) |0::i1e;54
0.734 (50%) 0.78E (30%) 0.753 (20%) .

Figure 6. Weighted index IOR

Conclusions

In several cases the decisions taken by the top management are only considered from the perspective
of business performance, but often the projects fail upon or during implementation, because they are
difficult to be accepted by the stakeholders. The present research takes into account as a decision input
variable, the voices of the internal functions, through their perceived risks, and as an output, the
accepted level of the perceived risks. This approach will lead to a correct decision, which might be well
accepted by the organization team, and consequently generating a sooner positive outcome upon
implementation.

The seven steps DST proposal is designed to assist the practitioners in their decision making process,
while it also contributes to the existing literature in the field of CSP adoption.

Mamdani FIS was a useful approach to determine the IOR, which reflects the degree to which an
organization is prepared to adopt and implement a new project.
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Future research objectives might focus on using other fuzzy logic MCDM, or combination of different
methods to find an enhanced alternative to our DST, in terms of precision and efficiency.

Acknowledgments

Funding: This research benefited from support through the project “SmartDoct—High quality programs
for PhD students and postdoctoral researchers of the University of Oradea for increasing the relevance
of research and innovation in the context of the regional economy”, ID/project code: 123008, co-financed
by the European Social Fund through The Human Capital Operational Program 2014-2020.

References

Abrudan, I. and D. Candea

2002

Manual of Engineering Economics. Engineering and Management of Production Systems, Ed. Dacia,
Cluj-Napoca, ISBN 973-35-1588-4 837

Avasilcai, S. and G. Rusu

2015

“Co-creation value through customers ’proactive engagement: A case study of Heineken” (B), Fascicle
of Manag. and Techn. Eng., ISSN 1583-069, 24, 14

Chen, S.J. and C.L. Hwang

1992

“Fuzzy Multiple Attribute Decision Making. Methods and Applications”; Springer: Berlin Germany
Chen, C. and C.M. Klein

1997

An efficient approach to solving fuzzy MADM problems. Fuzzy Sets Syst. 88:51-67

Carlsson, C. & R. Fuller

1996

“Fuzzy multiple criteria decision making: Recent developments”, Elsevier, Volume 78, Issue 2:139-153
https://doi.org/10.1016/0165-0114(95)00165-4

Draghici A.

2007

Adaptive technologies and business integration: Social, managerial and organizational dimensions, 1GlI
Global, 211-243

Faur, M. and C. Bungau

2018

“Supply Chain 'Leagility' through Adopting Consignment Stock Strategy in Manufacturing Companies®,
Proceedings of the 6th RMEE Int. Mng. Conf. (Cluj- Napoca) 623-632

Faur, M. and C. Bungau

2019a

“Exploring the insights of a consignment stock program implementation in a leagile supply chain”, Annual
Sess. Scientific Papers- IMT Oradea 291-295

Faur, M. and C. Bungau

2019b

“Outsourcing towards greater agility by investigating decoupling points in leagile supply chains” Int.
Manufact. Science and Ed. Conf. MATEC Web of Conferences (Sibiu) 290, 07006

Faur, M., A. Sipos, C. Bungau and C. |. Gherghea

2020

“Overcoming the barriers of consignment stock policy implementation in a manufacturing company”,
Annual Sess. Scientific Papers- IMT Oradea

Gherghea, I.C. and C. Bungau

2018

“Poka yoke application synthesis in manufacturing engineering” Proc. 6th Rev. Manag. Econ. Eng. Int.
Manag. (Cluj Napoca) 564-571

Gherghea, I. C., C. Bungau and D. C. Negrau

2019

“Lead time reduction and increasing productivity by implementing lean manufacturing methods in cnc
processing center” IOP Conf. Ser. Mater. Sci. Eng. 568 1

73



Hsu, Y.G., G.H. Tzeng, and Shyu J.Z.

2015

“Fuzzy multiple criteria selection of government-sponsored frontier technology R&D projects”. R&D
Manag. 33: 539-551.

Inuiguchi, M., H. Ichihashi and H. Tanaka,

1990

“Fuzzy Programming: A Survey of Recent Develop-ments”, in: Slowinski and Teghem
eds.,”Stochastic versus Fuzzy Approaches to Multiobjective Mathematical Programming under
Uncertainty”, Kluwer Academic Publishers, Dordrecht , 45-68

Khosravanian, R., M. Sabah, D.A. Wood and A. Shahryari

2016

“Weight on drill bit prediction models: Sugeno-type and Mamdani-type fuzzy inference systems
compared”, Journal of Natyral Gas Science and Engineering,vol. 36: 280-297, DOI:
10.1016/j.jngse.2016.10.046

Sofuoglu, M. A.

2019

“Fuzzy Applications of FUCOM Method in Manufacturing Environment” Journal of Polytechnic, 2020;
23,1:189-195

Valentini, G and L. Zavanella,

2003

“The consignment stock of inventories: industrial case and performance analysis”, International Journal
of Production Economics, 81-82:215-224

Womack, J.P. and D.T. Jones

2003

Lean thinking: banish waste and create wealth in your corporation: Free Press, ISBN13:
9780743249270

Yager, R.R.

1994

“Aggregation operators and fuzzy systems modelling”, Fuzzy Sets and Systems, 67:129-145

Zhu, W.D., F. Liu, Y.W. Chen, J.B. Yang, D.L. Xu and D.P. Wang

2015

“Research project evaluation and selection: An evidential reasoning rule-based method for aggregating
peer review information with reliabilities”, Scientometrics, 105:1469-1490

74



SURVEY ON SOCIAL RESPONSIBILITY PRACTICES AND
SUSTAINABLE DEVELOPMENT REQUIREMENTS IN ROMANIAN
FIRMS

Author(s)*: loana-Miruna TATARU 1, Bogdan FLEACA 2, Elena FLEACA3
Position: PhD Student!, Lecturer eng., PhD?2, Assoc.prof.eng., PhD3
University: University POLITEHNICA of Bucharest
Address: Bucharest, Splaiul Independentei Str., No. 313, Romania
Email: tataru.miruna@gmail.com 1, bogdan.fleaca@upb.ro 2, elena.fleaca@upb.ro 3
Webpage: http://www.faima.pub.ro/

Abstract

Purpose — the paper raises awareness on corporate social responsibility (CSR) and investigates the
linkages between the company profile and their practices and the employee profile and their
involvement.

Methodology/approach — the study has been performed by surveying 88 individuals working in
Romanian firms. The linkages have been discovered using regression analysis.

Findings — the results explained the linkages and outlined the main CSR strategic objectives that
companies should have and to raise awareness between employees.

Research limitations/implications — the study is limited by the respondents’ opinions related to their
knowledge.

Practical implications — this study provides an updated view on the CSR practices in Romanian firms.
It discovers any linkage between women integration programs after a career break, recent graduates’
integration and environment protection programs and the company size and if the sector influences the
adoption of environmental programs. It also analyzes if employees’ gender and seniority level is linked
to their involvement in CSR activities.

Originality/value — this study contributes towards the CSR view in Romania, enabling companies to
adapt their programs using GRI (Global Reporting Initiative) standard with economic, social and
ecological pillars and to raise awareness about the importance of such practices.

Key words: sustainable development, corporate social responsibility, globalization.

Introduction

Nowadays, globalization is an important concern. It has brought economic gains, such as international
trade and services, improved transport, enabling movement of people and goods across the globe. In
terms of culture and governance, globalization has led to transparency, providing greater access to
press, telephones, computers and the Internet. On the other hand, globalization is perceived as creating
threats to communities and environment, as it brings growth. Thus, it increases the gap between
developed and undeveloped nations, it increases products consumption, it enables people migration
and urbanization, ultimately leading to more emissions. Globalization processes are complex and to
address the concerns, nations should have an integrated approach, combining all sustainability pillars
(Martens and Raza, 2010).

To help companies report their sustainability performance, the GRI global knowledge database has
been developed, providing reporting guidelines under the following pillars: ecological, social and
economic. According to the report on GRI contribution towards the sustainable development goals
(SGDs), GRI influences sustainable practices on the following themes: climate change, human rights,
anti-corruption, market regulators, SMEs, trade and gender equality (GRI, 2020).

In the context of globalization, companies have now the opportunity and challenge to address
sustainability themes at global and local level. Their impact on the community is significant and, to
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ensure differentiation on the market, brand image and increased business profits, companies should
adapt their sustainability practices. The global trend is to go beyond business as usual and to address
global and local socially-responsible challenges.

Thus, firms should adapt their practices to ensure employee wellbeing, to contribute towards the
community and to reduce their impact on the environment.

This paper addresses the concern for corporate social responsibility (CSR) and sustainable
development (SD), identifies and analyzes the practices related to the requirements of sustainable
development of companies operating in Romania.

Research problem

In Romanian scientific literature, the concepts have been introduced in 2011, demonstrating that the
most common CSR actions are philanthropic, ecological and social (Ciulu, Onea and Tatarusanu, 2015).

A micro-level survey on conducted in 2014 demonstrated that CSR has three main benefits: improves
company reputation, notoriety and organizational culture (Mitra and Borza, 2015).

The National Strategy for Promoting National Responsibility outlines that CSR has a legal, ethical and
volunteer grounds, not only increasing profits (Ciulu, Onea and Tatarusanu, 2015).

On the other hand, CSR leads to a higher financial effort, time and logistics, and the efforts are not
justified by the benefits obtained (Mitra and Borza, 2015).

A major threat to the CSR implementation in Romanian companies is the lack of knowledge and
awareness, public policies and budgetary funds. An Ernst & Young research demonstrated that
companies focus their efforts in educational (79%), social (68%), health (56%) and environmental
programs (58%) (Popa, 2015).

However, a study on 80 Romanian companies demonstrated that, on average, companies are not
concerned about implementing CSR programs (Gherghina and Vintila, 2016). According to another
study, multinational companies’ presence in Romania has increased the awareness in CSR activities
(Dura and Imola, 2017).

Another study emphasized a clear connection between corporate CSR communication and reporting,
whether it is a CSR report or a dedicated section on the annual or financial report (lamandi, 2012).

Although there is plenty of literature on Romanian’s CSR, there are some gaps on the market analysis
investigating the relationships between the company profile, the employees’ profile and socially-
responsible practices.

Thus, this paper aims to provide an insight on the sustainable development practices in Romanian firms
by conducting a survey among employees and by using regression to identify the links between
company profile and their practices, to provide an overview of the firms in the context of globalization.
This paper analyzes the sustainable practices in the Romanian firms, aims to outline the state and
propose indications for the future.

Research methodology

The aim of this paper is to identify and analyze the correlations between the company profile and their
sustainable practices.

The paper methodological approach consisted in designing a survey to interview contributing individuals
and managers on their view on the CSR practices developed in the companies they work for. The data
collection consisted on a questionnaire filled by 88 individuals from different sectors (IT, consumer-
facing sector, energy, other) and sizes (large, medium, small companies).
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To analyze their view on CSR practices developed by their companies, multiple choice questions have
been addressed and the authors have applied linear or multiple regression and ANOVA methods using
SPSS.

Linear regression is a method to predict the value of a variable (dependent) based on the value of
another variable (independent or predictor). It has the following formula:

Y=a+bX

where X is the predictor variable, Y is the dependent variable, b is the slope of the line, and a is the
intercept (Laerd Statistics, 2018).

The following variables have been used interpret the outcome of the linear regression:

— Pearson correlation — to measure the association between two variables
— R2- how much of the total variation in the dependent variable

— F and Sig. - statistical significance of the regression model and Sig. has to be less than 0.05
(Laerd Statistics, 2018).

Results and findings

The demographic structure of the sample is based on 35,2% of individuals working in other industries,
33% working in ICT (IT, telecommunications, professional services), 27,3% working in consumer-facing
sectors (retail, food, tourism) and 4,5% working in the energy and infrastructure (extractives, transport,
heavy manufacturing, power and utilities).

Mostly women have responded to the questionnaire, 76,1%, and 23,9% men. The majority had between
20 and 30 years old (69,3%), followed by 21,6% between 30 and 40 years old and 9,1% over 40 years
old, the majority being contributing individuals (81,8%).

The study covered 39,8% individuals working in large enterprises (+499 employees), 38,6% in small
enterprises (1-49 employees) and 21,6% in medium enterprises (50-499 employees).

The majority of the companies provide flexible working time for both women (71,6%) and recent
graduates (53,4%). Recent graduates are also offered internships and junior programs (47,7%), job fairs
(35,2%) and open doors programs (19,3%).

The most popular actions undertook by the companies for environment protection are: reducing their
energy usage (56,8%) and their general waste (53,4%).

To discover some liaisons between the company profile and their sustainable practices, the authors
have applied linear or multiple regression.

The following section presents the correlation analysis between the research variables.
A1: Correlation between company size and practices on supporting women after a career break.

According to a study, multinational companies are aware that CSR enhances the company’s reputation
and consolidates its employer’s brand, which might engage employees and create a better
organizational environment and culture (Obrad and Gherhes, 2018).

A good organizational culture implies sustaining inclusion, diversity and integrating women and recent
graduates in the workforce. A study outlined that in United Kingdom, women after a career break wishing
to enter the ICT workforce face challenges like the lack of flexi-time schemes or part-time work and are
not trained properly (Panteli, 2013).

In Romania, the current survey revealed that the majority of the companies provide a flexible working

time (71,6%), a work from home option (44,6%) and only 17% mentioned that they have programs to
recruit women after a career break.
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To discover if the company size influences practices on practices on supporting women after a career
break, authors performed linear regression.

There is a slight correlation between the variables (Pearson = 0.273). The company size accounts for
only 7.4% of the variance in integrating women after a career break (R?>= 0.074). As ANOVA shows, the
F value is 6.907 and the statistical significance Sig. is 0.01, hence the predictor is significant.

A2: Correlation between company size and practices on integrating recent graduates in the workplace.

Integrating recent graduates into the workforce is beneficial for both parties: the right internship program
enables graduates to practice their theory and the companies to provide a job for those skilled interns
(Coco, 2000). Companies can integrate recent graduates into workforce through internships,
apprenticeships, graduate programs and entry-level jobs. They can get in touch with students through
job fairs and provide open doors programs, seminars on different subjects and company presentations
to advertise their opportunities.

In Romania, this survey revealed that the majority of the companies provide a flexible working time
(53,4%), followed by internships and junior programs (47,7%), participation to job fairs (35,2%) and work
from home option (31,8%).

To discover if the company size influences practices on integrating recent graduates in the workplace,
authors performed linear regression.

There is a slight correlation between the variables (Pearson = 0.204). The company size accounts for
only 4.2% of the variance in graduate’s integration programs (R2= 0.042). As ANOVA shows, the F
value is 3.732 and the statistical significance Sig. is 0.05, hence the predictor is significant.

A3: Correlation between company size and practices on environmental protection.

A study performed in 2015 revealed that large companies developed environmental programs (Popa,
2015).

Reducing energy usage (56,8%) and general waste (53,4%) were the most common environmental
protection approaches undertook by Romanian companies.

To discover if the company size influences practices on environmental protection, authors performed
linear regression.

There is a slight correlation between variables (Pearson = 0.206). The company size accounts for only
4.2% of the variance in environmental protection programs (R2=0.042). As ANOVA shows, the F value
is 3.801 and the statistical significance Sig. is 0.05, hence the predictor is significant.

A4: Correlation between company sector and the development of energy efficiency programs.

According to a study, the companies that developed CSR programs for the environment are in the
energy and infrastructure sectors (Popa, 2015).

To discover if the company sector influences the development of energy efficiency programs, authors
performed linear regression. Pearson correlation is 0, therefore there is no correlation between the
company sector and environment protection programs. The ANOVA test reveals the statistical
significance Sig. as 0.467, hence the predictor is not significant.

From 88 responses received, only one company activated in the energy and infrastructure sector, hence
the results of this test are not concluding and a deeper study must be conducted.

Ab: Correlation between the gender and seniority level and the employee’s involvement in CSR
programs.

A 2018 study on a multinational company in Romania demonstrated that more than half (56%) of the
employees didn’t participate on any kind of CSR activity, whereas 34% participated sometimes (Rosca,
Badulescu and Bac, 2018).
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Another study containing 84 surveys from Bihor County employees, revealed that their age didn’t have
any impact on their CSR actions (Badulescu, Badulescu, Saveanu and Hatos, 2018).

This current study performed on 88 individuals from different company sectors aims to understand if the
employee’s involvement in CSR programs are influenced by the gender and seniority level.

To discover the linkages, the authors performed a multiple regression, where the dependent variable is
employee’s involvement and the independent variables are: gender and seniority level (contributing
individual or manager).

Pearson correlation is 0.012 for gender and 0.276 for job level, hence there is a slight correlation
between the job level and employees’ involvement. Taking as a set, the predictors account only for 7.6%
of the variance in the employees’ involvement in CSR activities (R?=0.076).

The ANOVA and Coefficients analysis reveal that the regression model is significant (Sig.=0.035) and
only the job level (Sig.=0.010) is a significant predictor.

Table 1. Summary of findings for this study

Company / Supporting Integrating Environmental CSR
Employee profile women graduates protection involvement
Pearson = 0.273 Pearson = 0.204 Pearson = 0.206
Company size R?=0.074 R? =0.042 R? = 0.042 )
pany F = 6.907 F=3.732 F = 3.801

Sig. = 0.01 Sig. =0.05 Sig. =0.05

Company sector - - Pearson =0 -
pany Sig. = 0.467

Gender

Pearson = 0.012

Sig.=0.972

Pearson = 0.276
Sig.=0.010
Seniority level - - B Set:
R?=0.076
Sig.=0.035

By summing up the findings, these results explore the links between the company characteristics and
their CSR practices, as well as the employee profile and their CSR involvement.

This study reveals that on average, companies provide one program to integrate women after a career
break and two programs for recent graduates, the company size having a slight influence on these. The
company sector doesn’t influence company’s environmental protection programs.

The seniority level (contributing individual or manager) influences the level of involvement in CSR
activities, and looking at the survey results, managers are more active.

As strategic plan, to implement corporate social responsibility practices, companies can work with
specialized agencies and create a CSR department under marketing or HR to be in charge with their
implementation. Visibility on this practice is necessary for the employees to get involved. CSR practices
enable companies to build a stronger organizational culture, an enhanced brand image and competitive
advantage.

To encourage employees into CSR activities, companies should provide the grounds. They can organize
team buildings for environmental and social clauses such as: planting trees, cleaning forests, donating
money to a cause, teaching, training or providing successful career stories to young people or future
high school graduates. To report their CSR activities, companies can use GRI guidelines on social,
environmental and economic contributions.
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Conclusions

This paper is grounded on several previous studies conducted in the Romanian market on the issues of
correlation between CSR and relevant involvement in social initiatives. They suggested some
connections between social responsibility communication and involvement in social initiatives, as well
as the links between the CSR practices and the firm value.

This paper provided an up-to-date view on the CSR practices in Romanian firms, showing if there is a
clear liaison between the company size or sector and sustainable practices and if the employees’ gender
and seniority level influence their involvement in CSR activities.

By knowing these liaisons, companies can adapt their practices in order to enhance their sustainable
development strategies.

The limitations of current research emerge from the sample population, only 88 responses have been
received from contributing individuals and managers from 3 major sectors (ICT, energy and
infrastructure, consumer-facing goods), whereas the energy and infrastructure sector has been poorly
represented.

As future research avenues, authors purpose is to extend the research sample and to provide more
links between the company’s characteristics and their social responsibility and sustainable development
involvement.
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Abstract

Purpose — One of the main objectives of a manager must be to study the ways of applying different
technologies, so that by applying them the company is successful. When the objectives are met and the
company is successful, it can expand both its production and the market for its products.

Methodology/approach — The rapid access to the results of various researches and their implementa-
tion in a large number of countries is the result of the phenomenon of globalization.Increasing produc-
tivity, modernizing technological flows, reducing the execution time in making a product while improving
its quality, are basic priorities of any manager.

Findings — Achieving the goals of the organization and increasing performance within the company can
be achieved by applying efficient management. If the manager has access to information, both in the
country and abroad, the success of the company is possible. The theories studied must be able to be
put into practice and be appropriate to the specifics of the field in which they are applied.

Research limitations/implications — The paper presents the results of the research, which aims to
study the work teams in a process in the field of construction. This study was carried out in order to be
able to effectively form work formations in the case of construction works. Different working conditions
and the composition of the work formations are taken into account.

Practical implications — Managers must decide within the company to apply those procedures that
lead to its success. After establishing the objectives and the methods by which they can be achieved,
the managers must find ways in which the technigues can be successfully applied within the company
and then the globalization of these solutions at the widest possible level.

Originality/value — The study analyzed different factors that can influence the composition of a work
formation, within a construction process. The study is based on the use of the multi-criteria method. This
study aims at compiling an optimal work team and formulating conclusions regarding the most rational
and efficient use of work teams in the construction activity.

Key words: Management, globalization, constructions,

Introduction

The creation of new products, the implementation of an improved technology, the application of efficient
organizational procedures, the use of operational management methods, etc., are just some of the
results of human activity and which are entirely attributed to him. In the activity of creating products and
services, highlighting the importance of human, it should not be seen as an under estimation of other
resources such as material, financial or information. Achieving the objectives in a productive activity can
be achieved only when the human factor is considered in close connection with all other resources.
Carrying out the activity under normal conditions, developing the production, increasing the market of
products, globalizing the production, respectively making a profit, are just some of the main objectives
of a company, which can be achieved only when, among all the resources involved in productive activity,
a dynamic balance can be achieved.
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Initial data

Studies show that multicriteria analysis can be used successfully in various fields of activity. Since 1960,
this method has been applied as a way of making a decision. Today, it is frequently used in project
management. [Beria et al., 2011]

The purpose of the method is to determine an order of results, by comparative estimates, applied to
different possible alternatives. It is used when the people involved in making a decision face a certain
problem. The analysis is useful in situations where, in order to make a decision, in solving a problem, a
single criterion cannot lead to the determination of a satisfactory result. The role of the method is to
systematize and combine several analyzed variants, which are necessary and useful in order to make
a decision. The decision will be influenced by how these variants each contribute to the final result. The
multicriteria analysis highlights the arguments and subjective opinions of the participants regarding all
the analyzed situations; summarizes the opinions presented in order to obtain a succession according
to the importance of the analyzed elements; identifies possible contradictory states; makes
recommendations and proposes operational advice. [Roman, M., 2012]

Case Study
Establishing the decision-making context

We will take for analysis, several variants of composing a team of workers, in the field of construction.
The composition of the team will be made according to certain characteristics (age, qualification,
seniority, etc.). We will analyze the composition of the teams, and the most favorable combination will
be determined, which will be as close as possible to the current requirements and needs of a company.

Criteria and value range

— Age of employees. This characteristic can underline the appearance of the aging process and
the need to hire young staff within the company;

—  Performance - seniority in work. The young staff will have more work power and, implicitly, they
will be eager to perform. More experienced workers can perform better jobs, from a qualitative
point of view, but they can also have certain salary or social advantages that the company must
take into account;

— Based on this analysis, it will be possible to highlight the existence of a plus or minus of workers
of a certain specialization in the company, which will obviously be transferred or requalified,
possibly hiring where appropriate. [Hossu et.al., 2001].

Table no. 1. Criteria and value ranges

Criteria Indicators Value ranges
C1 | Performance Seniority in work - experience gained atwork | 1- 5
Cz2 | Age Average age of the team 25 - 50 years
Cs | Specialization One or more specializations within the team | 1-5
Cs | Cooperation within the | Balance between team members 1-5
team
Cs | Composition of work | Depending on the number of workers who | 1- 5
formations can perform an activity

— The composition of the work formations will be done so that the respective team can carry out
a productive activity. Too many workers in the team means waste, too few workers will lead to
the impossibility of carrying out that activity safely. Manufacturing companies make up their work
teams so that they are able to perform certain well-established tasks.
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— Cooperation. In order for team members to be able to carry out their duties in optimal working
conditions, they must be productive and perform well. Team members must work together with
the main goal of achieving the set objectives.

Performance matrix

On the lines of the matrix there are represented the options taken into account in the analysis and on
the columns the performances of the options related to the chosen criteria are represented. The value
assessment of the performance of each option can be done numerically, or using any other form of
evaluation that allows clear highlighting of results.

Table no. 2. Performance matrix

Criteria | C4 C: .G Cn
Alternatives
A1 an an as ain
Az a1 ax azs azn
AL ajj
An am1 am2 am3 amn

General representation of the performance matrix, with m rows and n columns [Roman, M., 2012]

In the process of creating products, especially in the field of construction, the organization of production
and work has an essential role, as they study a series of technical, organizational and economic
regulations that make the workforce and technological processes to be used as appropriate and efficient
as possible. Thus, through the process of globalization of productive activities, positive results can be
obtained in many fields of activity, by extending processes or products from the company level, to the
level of a country and then worldwide.

Human is considered by specialists as the only component within a company, who can create value for
use. [Nicolescu, O., 1997]

Estimated values of the alternatives for criteria

The options express the way in which the variants of proposals meet the proposed objectives. The most
favorable option will be chosen from those options that will be considered the closest to the proposed
objectives. [Mircea, A.T., 2016] The criterion expresses the value according to which the evaluations
are made and the options are compared, in order to determine to what extent the options lead to the
achievement of the established objectives. [Dobre et al, 2000]

Taking into account some basic criteria, we can analyze the organization of work and teams, within the
productive activities specific to the construction field. We can mention the following criteria:

— specialization of workers in work teams;
— collaboration between team members;
— ensuring the necessary climate for collaboration between teams;

— ensuring a work front for each team, as well as the organization corresponding to the activity
carried out (appropriate work space, material storage, circulation, etc.);

— creating the necessary conditions (development) for the execution of the technological process;

— ensuring the continuity of the workforce force activity, during the production process; [Popa, A.,
2006]

— the use of work norms, for as many of the activities carried out on the site as possible;

— stimulation and motivation of the work submitted by employees (awards, bonuses, individual or
group incentives, facilities, social protection programs, etc.);
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— ensuring the necessary support for the continuous improvement of the staff, corresponding to
the qualification and the activity carried out;

— the composition of the teams of workers to be realized according to the current requirements of
the market;

— continuous training and improvement of the workforce in the field where it operates.

The study analyzes four teams of workers, taking into account different criteria’s that we considered
relevant. Four of these criteria are evaluated qualitatively, one of the criteria is numerical.

Table no. 3. Estimated values of the alternatives for criteria

Alternatives C1 C2 Cs Cs Cs
Team A1 5 20 5 4 4
Team Az 3 30 4 5 5
Team Az 3 40 3 2 3
Team A4 4 50 2 3 2

Criteria considered in the analysis:
1 - unimportant; 2 — less unimportant; 3 — a bit important; 4 - important; 5 - very important

Scores and weights

The data in the basic matrix are, in most cases, transformed into numerical values. This is done in two
phases.

a) Scores: for all the variants considered in the analysis, a score is established, depending on the
importance and which is applied to each criterion.

b) Weights: determines, for all criteria, the relative evaluation between the highest and lowest value
of the size chosen for comparisons. [AMC, manual, 2009]

Weights estimated directly

In the example, we will use direct estimation to determine the relative importance of the weights for each
analyzed criterion. A criterion with a higher weight is more important. The determination of direct
estimation is generally done by qualified persons, who take into account the wishes of the companies
regarding the elements according to which the decisions are made, but they must be prepared to
translate these wishes into relative weights. [Roman, M., 2012]

In this case, we considered: for criterion C1 - performance and C3 - specialization, which are the most
important elements, we allocated a weight of 30%, the other criteria have a lower importance, with a
weight of 20% for criterion C2 - age, respectively 10% being allocated to criterion C4 - cooperation within
the team and C5 - composition of work teams.

Table no. 4. Weights estimated directly

Criteria Cq Co Cs Cs Cs
Weight 0.30 0.20 0.30 0.10 0.10
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Normalized performance matrix

In order to be able to compare the results of the analyzed elements, the scores of the criteria must be
transformed so that they are represented by the same units of measurement.This is done by
normalization.Through this activity we aim to obtain, for the determined values of the criteria, a common
unit of measurement so that we can compare the obtained results.

Normalization will be achieved by the method of linear transformation:

_ a,:]' _ .
Ut i aj"** = max;{a;;} for maximum effect

=1-——U = 7y for minimum effect [Dobre et al, 2007
Tij max max - for minimum effect [Dobre et al, |

J J

The nominal values will result from applying the linear transformation method. We will calculate the
standardized value for each alternative and for each criterion.

Table no. 5. Normalized performance matrix

Alternatives C1 C2 Cs C4 Cs

Team Aq 0.00 0.60 0.00 0.20 0.20
Team Az 0.40 0.40 0.20 0.00 0.00
Team As 0.40 0.20 0.40 0.60 0.40
Team A4 0.20 0.00 0.60 0.40 0.60

Multicriteria evaluation — results by summing the weights

n
Ag; = Z Wiri; [Dobre et al, 2007]
j=1

rij — standardized scores, related to the criteria;
W — the weight of each criterion;

Asi — total score for each alternative.

Table no. 6. Results by summing the weights

Alternatives C1 Cc2 C3 C4 C5 Asi
Team A1 0.00 0.60 0.00 0.20 0.20 0.16
Team A2 0.40 0.40 0.20 0.40 0.00 0.30
Team As 0.40 0.20 0.40 0.40 0.60 0.38
Team A4 0.20 0.00 0.60 0.00 0.40 0.28
Weight 0.30 0.20 0.30 0.10 0.10

Total scors of the teams

0,4
-
0,3
0,2
0,1
0 HETeaml Team 2 Team 3 Team 4

Aci

Fig. no. 1. The total score of the teams
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Hierarchy of weights

Using this method in decision making can provide important data and the results obtained can be a real
help in making a decision related to a certain issue.

Discussion and conclusions
The following conclusions were based on the study:

— the best alternative was for Team A3, where a score of 0.38 was achieved, for the criteria of the
greatest importance: the performance and specialization of the team;

— for Team A2 a score of 0.30 resulted;
— for the A4 team a score of 0.28 resulted;
— respectively for Team A1 a score of 0.16.

It can be seen that the maximum efficiency is achieved by the A3 team made up of experienced workers,
whose goal is to achieve the work tasks, have work power, the average age being 40 years. For
inexperienced young teams it is more difficult to mobilize to work together and be productive. There is
also the possibility that some tasks may not be performed without sufficient knowledge. At an older age,
there may be problems with salary increases, various salary or social benefits. It also highlights the
phenomenon of aging and the need to hire young staff.

Teams fail to perform their work tasks when one or more of the following causes occurs:

— they are assigned activities for which they do not have the necessary qualification;

— the teams are not made up so that they can perform a certain activity;

— they are not provided with the necessary conditions to perform the tasks;

— there is no good collaboration between the members, within the team;

— conflicts occur within the team;

— workers do not have the same interests or common concerns;

— communication between team members in performing tasks is not very well done;

— the transmission of information between the team and the higher levels is interrupted.

Each worker must have a well-established role in the team, and the distribution of tasks must be done
according to their qualification. The composition of the teams should be done as rationally as possible
with a clear specification of the level of responsibility for each member of the team and the members
with decision-making rights. Responsibilities and decisions must be in accordance with the knowledge
and training of each worker. On-the-job training, qualification and continuous improvement, according
to the requirements of the workplace, are important for improving the employee's performance.

When the composition of the work formations is done in accordance with the activity carried out, then a
larger amount of work will be performed per unit of time. In the construction activity, there are many
activities for the realization of which, workers with a different degree of qualification are needed. Some
operations are performed by unskilled workers, other operations require higher qualification.The number
of workers in the teams depends on the type of process performed. When an adequate team is
determined to carry out a construction process, with increased productivity in carrying out tasks, it can
be used through the process of globalization, both at the level of several companies within the country
and at a more extensive level.

On construction sites, there are still many activities that are performed manually or semi-mechanized.
In this sense, the study of the efficient organization of the productive activity is considered important.
The rational use of workforce, equipment and materials and other resources, in order to determine the
shortest possible time for a construction, is an important goal for companies. Increasing workforce
productivity, the quality of products made, while reducing the total cost are also permanent concerns for
running a company.
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For this purpose, the following is continuously pursued: the rational use of the workforce force, the
diminution of the manually performed activities, the mechanization, the automation, as well as the use
of an execution technology adequate to the work processes.
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Abstract

Purpose — analyzing some of the challenges faced by decision makers in planning and managing the
effects of grey swan events and proposing a set of recommendations

Methodology/approach - mixed methods - qualitative methods (mainly interviews with planners and
decision makers in the areas of defense, security and public sector), the analysis to the existing literature
and quantitative methods (a questionnaire).

Findings — some of the challenges identified stem from difficulties related to planning under uncertainty,
while others derive from organizational issues and psychological considerations

Research limitations/implications — research limitations have derived from the lack of awareness from
the decision makers interviewed of the concept of grey swan events and its implications on the organi-
zations

Practical implications — increasing the awareness of the decision makers on the challenges posed by
dealing with grey swan events and the importance of planning and preparedness

Originality/value — the authors propose some recommendations in order to improve the management
of grey swan events and to mitigate their effects on the public and private organizations

Key words: planning, grey swan.

Introduction

The perception of increased uncertainty in the contemporary world has generated a lack of trust in the
benefits of planning and the usefulness of tools such as modelling, in private but especially public
sectors. Still, uncertainty does not mean that the world is full of “black swan events”, often, events are
part of a system of interconnected factors and there are always warning signs regarding the change in
the current environment.

The focus of this paper are the planning/management issues faced in relation to grey swan events by
public sector organizations and large private organizations, as medium to small organizations seldom
plan for these type of events, due to their limited planning resources (including lack of personnel, tools,
time and information).

Are all black swans really black?

The concept of black swan event [Taleb, 2007] is an event with three main attributes: a very low
probability of occurring, an extreme impact and impossible to predict in advance. The concept is
appealing, but many of the events presented as black swan are at best grey swans, light grey swans, if
not downright bleached, almost white swans, to use the same color-related metaphor, as many are not
that rare/unpredictable. The 2008 financial crisis was “predicted” by reputable economists
[Roubini,2008][Baker,2006][Keen,2007], long before it occurred. The 9/11 events had numerous
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precursor signs that were ignored. Brexit was not such a big surprise considering the amount of
disinformation, the increased distrust in the British political class, anti-European propaganda fueled by
the tabloid media, the rising popularity of the populist and nationalist parties.

Consequently, in today’s globalized world, an organization will be more likely confronted with grey swan
events, meaning an event that has a low to medium probability of occurring, that may have a big impact
on the organization, that can be anticipated if one looks for the precursor signs, which are not taken in
consideration by managers/decision makers due to the perceived low probability, despite their potential
systemic impact.

Planning related problems deriving from “grey swan events”

Planning and managing grey swan events is difficult even in ideal circumstances, but the task is made
even more difficult by a series of specific issues and problems, that shall be discussed in the following
section.

The process of planning is not supposed to function as a crystal ball, meant to accurately predict the
future before it occurs. Instead, its purpose is to explore potential “alternative realities” in order to help
managers make decisions and outline courses of action and their consequences. In this respect,
mathematical models and simulations have sometimes been misunderstood by managers. Instead of
considering them a tool to help decision making, there is a tendency to act solely based on a model’s
outputs, without a proper analysis of all the factors involved and a proper decision making process.
There are unfortunately numerous examples [Sample, 2020] of over-reliance on models/ simulations for
public sector decision making.

The problems may derive from improper modelling, but also from the lack of decision makers
understanding of what modelling means and from the tendency to politicize decision making, by
choosing models that advise a course of action fitting the decision makers’ political convictions, interests
or values. Lack of time (often deriving improper planning) tempts decision makers to consider modelling
as a form of crystal ball that can accurately predict the future and can provide rapid answers, ignoring
that models may be based on faulty input data (insufficient or low quality) and assumptions.

Strategic plans are by definition aimed at the achievement of medium/long term results, but this may
lead to an over-generalization of their contents and a tendency to focus exclusively on formulating goals
and objectives. A common issue derives from the lack of correlation between the strategic plans and
operational plans in terms of level of detail, assigning the responsibilities, the chain of reports, command
and authority and the allocation of financial resources.

Strategic plans are meant to provide the context for the development of operational plans, while they
should depend on the inputs from the latter in order to remain realistic. Sometimes managers (especially
when constrained by time, lack of personnel or financial resources) tend to underestimate the
importance of a good strategic plan and build one that is too generic, while at the same time include in
operational plans only on the pressing, short term issues. This has the potential to cause an almost
permanent state of perceived emergency, leading to a crisis management (“fire-fighting”) approach even
for events that were perfectly foreseeable and plannable.

On the other hand, the operational plans are not the place to clearly identify goals and objectives. When
strategic plans are not clear and specific enough, the entire planning process will be flawed. Brilliantly
formulated policies, concepts, well-chosen words, positive thinking and good intentions do not make a
good foundation for realistic planning. Strategic managers may avoid giving clear directions and making
strategic decisions as an attempt to avoid responsibility for difficult decisions and may be tempted to
push the problems down the line, towards the operational managers. In turn, the latter may not perform
to the best of their abilities faced with a lack of clear and achievable objectives and they may be forced
to make decisions under pressure. The result of this permanent shifting of responsibility between
strategic planning and operational planning may generate mediocre results at best and serious problems
at worst.

The example on how the French authorities dealt with the face masks stocks required by a possible
pandemic is representative. France went from a stock of 1 billion surgical masks, 700 million FFP2

90



masks in 2009 to only 150 million surgical masks and no stocks of FFP2 masks in 2020 [Stanghellini,
2020], based on cost reduction considerations [Delattre, 2015].

There was a clear lack of correlation between the doctrines, strategic plans and the operational plans.
The strategic decisions were taken at ministry of health/government level, without clearly establishing
the way they were going to be translated into operational plans at the levels of hospitals (especially
private ones), without assigning clear responsibilities and authority.

Changes in strategy, with no prior analysis regarding the potential scenarios that may occur, can also
hamper effective planning. The reasons this situation occurs are varied: resource scarcity, distrust/lack
of understanding from the decision makers related to the importance of such planning tools, ideological
considerations that influence decision making and financial reasons. Unfortunately, resources planned
for grey-swan events are the first to be cut, as they are perceived as a waste of public money allocated
for events that may never happen, as opposed to “real and pressing” issues.

Another issue that may lead to the managerial inability to deal effectively with gray swan events derives
from psychological considerations related to the perception that plans are a static, rigid, time consuming
tool, useful perhaps in stable, low uncertainty times, but less suited to rapidly changing environments.

There is a natural (albeit ineffective) tendency for managers to avoid changes and to stick to already
existing plans, as a sort of reassurance that if something happens, they will be prepared. Together with
overreliance on models, a rigid approach to planning is a coping mechanism that allows the avoidance
of a difficult decision making process and of having to choose a course of action, with its associated
risks and opportunity costs.

The “end states” in Lykke’s model [Lykke, 1989] of developing a strategy are often understood by
managers as a final destination, when they should be viewed as a set of desirable future conditions that
are going to evolve together with the changes in the input data, the environment, the decisions made
and even the decision makers themselves. Strategies are just meant to provide a structured framework
for measures that need to be taken during the normal functioning of an organization.

Flexible planning does not mean drastic changes in doctrines, strategies and plans without a careful
analysis of the environment, potential scenarios and their implications and probabilities. In the case of
French mask stocks, the strategy was changed drastically and suddenly, based on short term financial
considerations. The probability of a pandemic occurring was the same, the mask requirements for
effectively dealing with the effects of the disease were the same, what had changed was the political
orientation and the short term financial priorities.

The issue of responsibility is yet another area of potential problems in planning and managing grey swan
events. Government officials and CEO’s share the tendency to focus on the present, and to
postpone/avoid measures for medium term, especially related to medium or low probability events.

The tendency is enhanced in situations where the decision makers do not keep their position for long
and when the accountability is low. This is especially true for the public sector, if decision makers are
appointed and then replaced, strategies are not translated into operational plans, measures initiated are
not finalized, as each decision maker is more interested in imposing their own vision than continuing to
put in practice the previous decision maker’s one. In the public sector, decision makers are inclined to
make decisions based on short term considerations, as they are going to be held responsible by their
electoral base the latest on the next elections, not after 10 years, when the results of some measures
may become visible. Planning experts may come with analyses and recommendations, but they may be
overlooked if they don’t fit with the current priorities and it is easy to blame the predecessors for the
current problems and decision.

In the private sector, this tendency derives from the need to provide good financial results at the end of
the year, so there are few ways of incentivizing managers to prioritize medium term decisions related to
low probability grey swan events over short term considerations.

Another important issue related to translating planning into concrete measures derives from the fact that

many strategic plans ignore the financial aspects of implementing the objectives identified, as these
considerations are postponed to the operational planning phase or are dealt with in the annual budget.
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Resource planning suffers from inertia and the budgeting process (especially in the public sector) is a
lengthy and complicated process that allows limited flexibility for adjustment in case precursors of trouble
are identified. Managers have to deal each month with prioritizing scarce resource on short term and
giving precedence for urgent, current resource needs compared to allocating resources for hypothetical
future events seems like a rational choice.

In the case of French authorities’ decision to reduce costs by dismantling the stocks of face masks and
assigning the responsibility to keep stocks to the hospitals was based solely on the desire to reduce
budgetary expenses, without further analysis on the issue if the hospitals (public and private) have the
financial resources to ensure such stocks.

Often decision makers view strategic decisions as separated from their costs implications — after all,
they are about the future, and they have to deal with budgets and resources now, in the present. There
is a natural tendency to postpone the cost estimations of potential courses of action for the time when
they are due to be implemented and included in the annual budgetary plans, or to leave such “details”
for the middle-level decision makers. The result is that medium or long term strategic decisions can
easily become unrealistic in relation to the resources they require, leading to problems in implementing
them fully, when the time comes, as the amount of resources they require each year has not been
planned.

Estimating resources for medium to long term is of course a difficult task and the margin of error is
significant, but the point of estimating the resource requirements of strategic decisions is not to make a
detailed budget for the next 20 years — which of course it would be impossible, or to make a resource
driven plan. The purpose should be to give managers a better idea about the financial sustainability of
a decision, about the potential implications of the various courses of action, about the benefits and
drawbacks of each of them, and to help them make the best decision possible with the information
available at that point.

In the public sector especially, with yearly budgetary allocations, managers have little choice in regard
to the time-frame for estimating the resource implications of the strategic decisions. The decisions for
the next three years have to keep into account the estimated budget envelope for maximum that time-
frame, and there is little time, resources or sometimes interest, to make simulations of the financial
implications of decisions for a longer time-frame.

The result is that public sector managers often have a narrow, budget driven approach to management,
and there is little incentive for them to use planning tools such as planning scenarios, modelling and
simulations (with some exceptions such as the military and civil emergency agencies).

Potential solutions for mitigating the impact of planning related problems deriving
from “grey swan events

Based on the issues identified above, this section proposes some recommendations in order to improve
the management process:

— Clearly defining the responsibilities for the plans development and execution, the reporting
process and the evaluation of the results, followed by corrective actions. The more the
responsibility is blurred within the organizational structure, the bigger the lack of effectiveness
in managing grey swan events.

— Assigning clear accountability for strategic decisions and changes in strategy (from the highest
level down to the lower levels), even if the effects of strategic decisions will only become visible
after some time.

— Implementing a system of incentives to encourage a medium term approach to management
instead of a short term, budget driven one.

— Strategic plans should be financially sustainable, and strategic decisions should not be taken
without considering the financial implications. The objectives established should be correlated
with the level of available/allocated resources beforehand, in the planning phase, to avoid the
situation where the manage is forced to take short term actions to free those resources from
other activities, after the budget is approved.
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Multi-annual resource planning can help managers be aware of the implications in time of
various decisions (from financial implications to the number of required personnel, the
investment requirements, the operating and maintenance requirements etc) and of the life cycle
costs involved by specific courses of action.

Strategic decisions should be based on cost-benefit analysis of various courses of action, to
allow decision makers to be aware of other possible solutions and to understand in more detail
the possible systemic and longer term implications of their decisions.

Using planning scenarios and other similar planning tools to help decision making, including
Artificial Intelligence. A better understanding of the meaning of grey swan events, probability,
role of modeling, simulation is required for effectively mitigating the effects of grey swan effects.

Greater flexibility in changing and adapting plans to the current realities, as grey swans do not
come un-announced. There usually are clear warning signs, but they are often easy to ignore if
complacency sets in regarding the existing plans (considered too good to change). Should plans
be viewed as static and rigid and should the managers be reluctant to change them until the
schedule time for a new plan, grey swan events may not wait that long and may be perceived
as black swans, with huge effects on the organization.

Integrated planning throughout the organization and the correlation of plans between different
levels of the organization (from the ministry/headquarter level down to the component units) and
between agencies (for the public sector), including the resource area.

An honest assessment and acknowledgment of the various organizational factors and individual
psychological biases that may increase the likelihood of faulty decisions and judgement errors.

Applying the concept of lessons-identified and lessons-learned. The analysis of past situations
and problems can provide useful insights into problems and how they could potentially be
solved, that should be translating into Standard Operating Procedures, protocols and
regulations, set up in advance, to be activated when a particular scenario becomes reality. They
should be understood, accepted and implemented throughout the organization, following a top
down approach (from the strategic planning department/ministry down the hierarchy chain), but
should be developed following a bottom up approach, by taking advantage of the inputs
(experiences, the problems identified and the solutions found) at all levels of the organization.

Conclusions

In today’s globalized environment, that fact that grey swan events can be anticipated if warning signals
are heeded, does not mean their effects are not serious or that dealing with them is easy. An effective
response to gray swan events requires a complex combinations of factors and measures that should be
taken, but the first step is recognizing the need to plan for such events. Even though the probability of
a grey swan event is not very high, managers from both public and private organizations should take
the necessary steps to plan for them in advance, as dealing with their effects when they happen entails
high costs.
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Abstract

Purpose — Solving and analyzing a four-dimensional Transportation Problem is the purpose of this
paper.
Methodology/approach — The theoretical study of the paper contains the development of the

mathematical model of the studied problem and a proposed methodology for solving and analyzing it. A
numerical case study is treated based on the methodology to demonstrate its applicability.

Findings — The mathematical model and the methodology for solving and analyzing a four-dimensional
Transportation Problem are proposed. The sensitivity analysis of the solution, the parametric analyze of
some coefficients, the solving of the problem in cases of additional imposed constraints are also
possible.

Research limitations/implications — The proposed methodology is applicable to a variety of cases of
a four-dimensional Transportation Problem.

Practical implications — The paper offers the practical possibility to treat a class of real four-index
Transportation Problem, for which the methods of solving the classical two-index Transportation
Problem are not applicable. It can also performs sensitivity and parametric analyzes, as well as the
solving, by means of software WinQSB.

Originality/value — The proposed method represents a very useful tool for managers to ensure an
efficient leading for transporting heterogeneous commodities with the lowest possible cost involved.

Key words: Transportation Problem, optimal solution, WinQSB.

Introduction

Over the past two decades, the globalization has defined the business landscape by growing cross-
border interconnectedness, reflected in the global flows of people, capital, products, services,
knowledge, information, technologies and culture. New communication technologies correlated with the
decreasing transportation costs increase the opportunity to connect with anyone from anywhere and to
discover new business opportunities.

This paper addresses the issue of transport of goods and services across the global marketplace, an
indispensable economic factor, which contributes to the successful operation of management in the
globalized economy. At the same time, this paper aims to emphasize the increasing need for global
managers operating in business to respond effectively to the challenges of globalization and to provide
responses and training for managers.

Transportation Problem is one of the most important applications of quantitative analysis due to its
spreading in real life (Hillier and Lieberman, 2015). The classical Transportation Problem is a two-
dimensional problem in which a single commodity (homogeneous product) is directly shipped from a set
of source centers to a set of destination centers (Hitchcock, 1941). The sum of the amounts available
at the sources is equal to the sum of the demands at the various destinations. The goal is to determine
the amounts of the commodity to be transported over all routes so that the total transportation cost is
minimized.
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Many researchers have extensively studied such cost-time transportation problems: discussing variants
of the Transportation Problem (Appa, 1973); transportation with mixed constraints (Brigden, 1974); a
specialized method of the Transportation Problem with additional linear constraints (Klingman and
Russel, 1975); the branching method for fixed-charge Transportation Problem (Adlakha et al., 2010);
solving transportation problem with the various method of linear programming problem (Sharma et al.,
2012).

When planning transportation, a situation occurs when the commodity is delivered to consumers not
directly but through intermediate centers (warehouses, secondary processing enterprises, etc.), called
a three-dimensional Transportation Problem with intermediate centers (Raskin et al., 2017).

Recently, the Transportation Problem with sources, destinations and various commodities, so another
three-dimensional Transportation Problem, is treated by a few researches (Pudasaini and Shrestha,
2019).

In this paper, a four-dimensional Transportation Problem with source availabilities, destination demands,
intermediate centers and several types of commodities is analyzed and solved. Subsequently, other
additional constraints are added to the initial considered problem: the restricting access on certain
transport routes; minimum shipping guarantees from certain specified routes. The approach of such
situations is included in the numerical case studied in the paper.

Mathematical model of a four-dimensional Transportation Problem

In a four-dimensional Transportation Problem it is considered that several types of products, P, L € 1, q,
must be transported from the producer centers, A;,i € 1, m, for the consumer centers Bj,j € 1,n. In
addition, it is assumed that each type of product P; will pass through one of the intermediate centers
Dy, k € 1, p, before reaching a consumer center.

Let us introduce the following notations for the known data of the considered problem:

a; - the total quantity of products intended for transportation from the i-th production center, a; > 0,i €
1, m;

b; - the demanded total quantity of products at j-th consumer center,b; > 0, j € 1,n;

dk - the permissible total quantity of products transported through the k-th intermediate center,d, > 0,k €
1,p;

f, - the transported enter quantity of the /-th product,f, > 0,1 € 1, q;

ciiw - the transportation cost of one unit of the /-th product, from the i-th producer center, to the j-th
consumer center, through the k-th intermediate center,c;j;, > 0.

The objective of the problem is to determine the amounts shipped from each production center to each
consumer center to minimize the total transportation cost.

Let xjiu (i € 1,m,j € 1,n,k € 1,p,l € 1, q) be the variables, i.e. the quantity of product P, shipped from the
center A, to center B; through the center Dy.

Using the notations introduced above and the linear programming approach, the mathematical model
of this four-dimensional Transportation Problem can be formulated as follows:

m n

P q
Minimize: z=>">">">" cyX;q M

i=1 j=1 k=111

P q
Subject to: ZZXW =a;, i €, 2
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where: a;>0,ie1,m; b;>0,je1,n; d,>0,kel,p; f,>0,/e1,q.

The necessary and sufficient condition for the existence of a feasible solution to the above model is:

q

m n p
da =y bj=>d = )
i=1 j=1 k=1 1=1

The objective function (1) is to minimize the total logistics cost for shipping all products. The constraints
(2) define the supply restrictions at the producer centers. The constraints (3) define the demand
restrictions at the consumer centers. The constraints (4) refer to the capacities of the intermediate
centers, and the constraints (5) specify the quantity of each type of product.

The obtained four-index mathematical model contains a system of m+n+ p + q constraints of which

m+n+p+q-3 areindependent,and m-n-p-q unknowns. In the model, both the objective function
(1) and the constraints (2)-(5) have a linear relationship, so it is a linear programming model.

Particular cases of the above model are the following:

a) In this case, ¢, >0, &, >0, b; >0, d, >0, iel,m, jeﬁ, keﬁ, Ieﬁ are known.

The mathematical model contains only three categories of restrictions; it obtains:

m n q
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Xijk/ZO: ie1,_m, _I'E'],_n, keﬁ, leﬁ

with the necessary and sufficient condition:

m n P
D.a =) b =3 d, (8)
i=1 =1 k=1

There are C2 = 4 variants.

b) In this case, ¢, >0, a; >0, b; >0, iel,m, jel,n kel,p, 1,q are known.

The mathematical model contains only two categories of restrictions; it obtains:

P q
Subject to: szifk/ =a;, i €1,

m n

]
Minimize: z= ZZZZCWXU’“

i=1 j=1 k=1 1=1

Xy 2 0, ietl,m jel,n kel,p, lel,q

with the necessary and sufficient condition:

Dai=)b (9)
i=1 j=1

There are C2 = 6 variants.

Methodology for solving and analyzing a four-dimensional Transportation Problem

Due to the large number of variables and constraints, the mathematical model (1)-(6) is more complex
than the two-index mathematical model of the typical Transportation Problem. For this reason, unlike
the typical Transport Problem, only the simplex algorithm can be used to solve this studied model.

The proposed methodology for solving and analyzing a four-dimensional Transportation Problem
includes the following steps:

1.
2.

3.

Define the objective function to be minimized with the constraints imposed on the problem.

Testing the necessary and sufficient condition for the existence of a feasible solution to the
problem.

Finding the optimal solution and the optimal value of the objective function.

Perform the sensitivity analysis of the solution and develop the economic interpretation of the
results.

Perform the parametric analysis relative to some different coefficients of the model and develop
the economic interpretation of the results.

Finding the optimal solution in case of restricting access on certain transport routes from the
problem.
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7. Finding the solution in case of imposing certain conditions regarding the quantities transported
on some routes from the problem.

Therefore, the four-dimensional Transportation Problem, formalized by the mathematical
model (1)-(6), represents a multi-product Transportation Problem with intermediate centers. If

we keep the notations, except for ke1,_p, with which we will denote different means of

transport for which the cost of transporting a unit of product is different (i.e. the transportation
cost for a unit of product and over the same distance, it is assumed that it depends so much
on the nature of product and the type of used means of transport), then the optimal solution of
the problem allows the determination of a transport plan with a minimum total cost.

Numerical case study

Consider the following four-dimensional Transportation Problem involving: two producer centers (A1,
A2), three consumer centers (B1, Bz, Bs), two intermediate centers (D1, D2), two products (P, P2).

The known numerical data of the problem are the following (with the abbreviations: u. for units; m.u. for
monetary units): a, =500u., a, =400u., b,=250u., b; =300u., d,=420u., d, =480u.,
f,=470u., f, =430u., C;111=3M.U., Ci14p, =0MU., Ciyp=4,5mu., iy =4mu.,
Cip11=3,9MU., Cipp =6MU., Cippy=59MU., Cipp =6,5MU., C3;=6MU., Ci31,=5MuU.,
Ci301=OMU., Cizpp=4MU., Cryy=45MuU., Cryp=4MuU., Cyp=35MU., Cyypp, =3 MU,
Copq =T MU., Cyyp =M., Cyypy=7TMU., Cpppy =55MU., Cyzyy=4MmuU., Cy3,=45mu.,
Cy321=06M.U., Cy3p, =5 ML

a) Determining the optimum mode of transport to minimize the total cost of distributing the
quantities of products.

b) Performing the sensitivity analysis of the solution.
c) Performing the parametric analysis relative to the unit transportation cost c2122.

d) Solving the problem in case of blocking the access on the route between the center A2 and the
center Bs.

e) Solving the problem provided that a total quantity of products greater than or equal to 210 u. is
transported on the route between the center A1 and the center Do.

The detailed literary mathematical model of this problem is:

Minimize : Z = Cy411Xy114+ C1112X1112 + C1124X1121 + C1120X4122 +
+ C1211X1211 T C1212X1212 + C1224X1221 + C1220X 1222 +
+ C1311X4311 T C1312X1312 + C1321X1321 + C1322Xq322 +
T C2111X2111 T C2112X2112 + C2124X2121 + C2122X0122 +
T C2211X2211 T C2212X2212 1 C2221X2221 + C2222X0020 +
+ Co311X2311 T Co312X2312 + C2321X2321 + C2322X2322
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Subject 101 X414+ Xy112 + Xy121+ Xy122 + X211+ Xy212 + Xyoq + Xypp +
+ Xi311 1 Xq312 + X321 + Xy322 = &4
X111 1 Xo112 T X121 1 Xo922 T X021+ Xo212 + Xo021 + Xo000 +
F Xo311 1 Xoz12 + Xo321F X320 = @3
X1111+ X1912 + Xq121+ Xy122 + Xp194+ Xoq42 + Xo1p1 + Xp120 = by
X211+ X212 + Xi01+ Xy200 + Xpo14+ Xop12 + Xopo1 + Xp00 = b,
X131+ X312 + Xq321+ Xy300 + Xog11+ Xogq2 + Xogo1 + Xp300 = b3
X1111F Xq112 T Xq291F Xq212 + Xq311+ Xqz12 T X991+ Xpq92 +
+ Xp011+ Xop1p + Xo311 + Xpz1 = d
X1121F Xq122 T X9221 T Xq222 T X4321 F Xq322 T X2121 + Xp122 +
+ Xp001+ Xop0p + X301+ Xp300 =
X111 1 Xqq21 T X294+ Xygp9 T Xq3910 + Xy329 T Xo199 + Xo921 +
+ X011+ Xog21+ Xog11+ Xog01 =1
X1112 F Xq922 + Xq212 + Xq202 + Xq312 + X4300 + Xoq42 + X122 +
+ Xop12 + Xog20 + Xoz12 + Xo30 = f, o
Xjy 20, 71€1,2,je1,3,ke,2,1€1,2

It is a linear programming mathematical model with 24 variables nonnegative continuous and 9
constraints.

2 3 2 2

a) Because Za, =ij =de =Zf, =900u., the necessary and sufficient condition for the
i=1 j=1 k=1 1=1

existence of a feasible solution is fulfilled.

Further, the problem is resolved using WinQSB software, the module Linear and Integer Programming,
with the simplex algorithm.

The numerical data of the problem in matrix form, from the initial working window of the module, are
presented in Fig.1.

Figure 1. The data of the initial problem in matrix form
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With the command Solve the Problem, from the menu Solve and Analyze, the combined report is
obtained in the results window (Fig.2,a). The optimal solution of the problem is displayed in the column
Solution Value of the report. Table representation of this solution is presented in Table 1.

Table 1. Table representation of the optimal solution from the Fig.2,a

B B> Bs
A D - 310 u. P1 -
! D> - - 190 u. P>
D - - 110 u. P4
A2 50 u. P1
D> 200 u. P» 40 u. P2 -

The minimum total cost of the transport corresponding to this solution is zmin = 3280 m.u.

But the initial problem also admits a second optimal alternative solution. Its corresponding combined
report is obtained with the command Obtain Alternate Optimal from the menu Results (Fig.2,b).

22:24:02 | [Wednesdap[  Jume | 24 [ 2020 ] [ 222633 | [Wednesdap| June | 24 | z0a0 | [

Decision | Solution Unit Costor  Total | Reduced | Basis  Allowable Allowable Decision Solution Unit Costor  Tolal  Reduced Basis | Allowable Allowabl

Variable | Value  Profit cf] | Contribution Cost | Status  Min. cfil = Max. cfi] Vorable = Value | Profit ofil | Contrbution  Cost | Status | Min efi] | Max ofi]
1| xim v 3.0000 o 2.0000 | at bound  1.0000 L | ki 0 3.0000 0 2.0000 atbound 1.0000 M
[Z]| xmz o 5.0000 o 4.5000  at bound  0.5000 M [z| =11z 0 5.0000 ] 45000  atbound 0.5000 M
2| xna o 4.5000 o 2.0000 | atbound  2.5000 L (7| =z [ 4.5000 o 2.0000  atbound | 2.5000 M
(4] =z v 4.0000 o 2.0000 | at bound  2.0000 L [a] =z 0 4.0000 0 2.0000 atbound 2.0000 M
[5| x1211 |310.0000 35000 | 1.085.0000 0 basic | 3.5000 | 4.5000 [65| x1211 3500000 35000 @ 1.225.0000 0 basic | 3.0000  3.5000
[&]| =1z v £.0000 o 3.0000 | atbound  3.0000 L [e| =122 0 £.0000 0 3.0000 atbound  3.0000 M
(7| =22 o 5.5000 o 0.5000  at bound  5.0000 M [7] =221 0 5.5000 [ 0.5000 atbound 5.0000 M
|8 x1222 o 6.5000 o 2.0000 | atbound  4.5000 L 8| =222 0 6.5000 [ 2.0000  atbound 4.5000 W
(8] = o 6.0000 o 3.0000 | at bound  3.0000 L [9]| =1 0 6.0000 0 3.0000 atbound 3.0000 M
(0] =13z o 5.0000 o 2.5000  atbound  2.5000 L 0| =132 0 5.0000 ] 25000 atbound 25000 M
(1] xian v 5.0000 o 0.5000 | at bound  4.5000 L 1] =3 [ 5.0000 o 0.5000  atbound | 4.5000 M
[12| X132z 1500000 40000 | 7600000 o basic | 2.0000 | 4.0000 [12| =132z 150.0000 4.0000 | 600.0000 0 basic | 4.0000 | 4.5000
13| xam v 4.5000 o 2.5000 | atbound  2.0000 L 13| ®z21m 0 4.5000 ] 25000  atbound 20000 W
(18] =anz o 4.0000 o 2.5000 | at bound  1.5000 L 14| =2z 0 4.0000 0 2.5000 atbound 1.5000 M
[15| %2121 | 50.0000 35000 | 175.0000 o basic  2.5000  4.0000 [15| =2121 | 500000 35000  175.0000 ] basic = 25000  4.0000
[16| X212z |200.0000 30000 | 600.0000 0 basic  2.5000  4.0000 [16| =212z 2000000 3.0000  GO0O.00DO ] basic | 25000 | 4.0000
(17| xe2n1 0 7.0000 0 25000 | at hound | 4.5000 M 7| =zzn 0 7.0000 0 25000 atbound 4.5000 [
[18| xenz v 5.0000 o 1.0000 | at bound  4.0000 L 18| =221z 0 5.0000 ] 1.0000  atbound | 4.0000 M
(18] xe221 v 70000 o 10000 | at bound | 6.0000 M [19] xa2221 0 7.0000 0 1.0000  at bound | 6.0000 M
20| X2222 | 40.0000 55000 | 220.0000 0 basic |~ 4.5000  5.5000 30| w2222 o 5.5000 o 0 atbound 5.5000 W
[21] 2311 110.0000 4.0000 | 440.0000 0 basic | 3.0000  4.0000 [21| %2311 700000  4.0000 | 280.0000 0 basic | 4.0000 | 4.5000
(22| 2312 0 45000 0 1.0000 | at hound | 3.5000 M [22| xz312 0 4.5000 0 10000 atbound 3.5000 [
[23| xzan v £.0000 o 0.5000 | at bound ~ 5.5000 L [23| =2321 0 5.0000 ] 0.5000 atbound 55000 M
[24] xaazz v 5.0000 o 0 |atbound | 5.0000 L [24| w2322 | eo.o000 50000 400.0000 0 basic | 4.5000 | 5.0000

Objective | Function  [Min)= | 3.280.0000  [Mote:  Alenate Solution | Estsll) | Oblective | Function  (Min] = | 3.280.0000 (Note: Altemale Solution Existsll)
1| © | soo.0000 = 500.0000 0 -1.0000 | 500.0000 | 580.0000 S ©1  sooooo - 500.0000 0 -1.0000 | 500.0000 580.0000
[2]| c2 | ao0.0000 - 400.0000 0 0 |400.0000 M [2| cz | 400.0000 - 400.0000 0 0 400.0000 M
[3] ©3 | 2500000 = 250.0000 o -2.5000 | 250.0000 | 230.0000 [3] c3  2s0.0000 = 250.0000 ] -2.5000 | 250.0000  290.0000
[4| ca 3500000 = 350.0000 0 0 3500000 M [#| ca 3500000 = 350.0000 0 0 350.0000 M
[5] ts | 3000000 - 300.0000 o -0.5000 | 300.0000 | 380.0000 [§| c5  s300.0000 - 300.0000 0 -0.5000 | 300.0000  380.0000
|&| c6 4200000 = 420.0000 0 -1.5000 | 420.0000 | 470.0000 [6| c6 | 4200000 - 420.0000 0 -1.5000 | 420.0000  470.0000
[7] c©7 | asooome - 480.0000 0 0 |+80.0000) M [7| c7 | 4800000 - 480.0000 0 0 480.0000 M
[8] t8 | 4700000 = 470.0000 o 6.0000 | 430.0000 | 470.0000 [8| c8 | a7o.0000 = 470.0000 ] 6.0000  430.0000  470.0000
[9| c9 4300000 = 430.0000 0 55000 | 330.0000 | 430.0000 [8] cs | 4300000 - 430.0000 0 5.5000 | 390.0000 430.0000

a) b)

Figure 2. Combined reports of the initial problem
Table representation of this second optimal solution is presented in Table 2.

Table 2. Table representation of the optimal solution from the Fig.2,b

B1 Bz B3
A D+ - 350 u. P1 -
! D, - - 150 u. P2
D+ - - 70 u. P4
Az 50 u. P
Dz 1 200 u. P, - 80u. P2
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The existence of two basic optimal solutions shows that the initial problem admits the following general
optimal solution:

x=(0,0,0,0,310A, +350A,,0,0,0,0,0,0,190A, +150\,,0,0,50, 200,0,0,0, 40A,,
110\, +70A,,0,0,80A, ), with A, Ay > 0,A, +A, =1.

Table representation of this general optimal solution is presented in Table 3 and a network
representation is illustrated in Fig.3

Table 3. Table representation of the general optimal solution

B B> B3
R D - 31011 + 35022 u. P -
! D2 - - 190- A1 + 150-%2 u. P2
D+ - - 110- A1 + 70-X2 u. P1
Az 50 u. P
D> 200 u. Ps 40-A1 u. P2 80-22 u. P2

Legend
P4 P
A4-D
A:-D;, -
AyDy — - —.
Ar-D, _ =

Figure 3. A network representation of the general optimal solution

b) For a certain optimal solution of the problem, the columns Allowable Min c[i] and Allowable Max c[i],
from the corresponding combined report (see Fig.2), contain, for each variable xj, the extremities of an
interval in which the coefficient cju can take values so that the optimal solution of the problem remains
unchanged.

Thus for the solution from the combined report, presented in Fig.2,a, it obtains:
Ci11 €[1,20), Ci112 €[0,5;0), Cyq21 €[2,5;0), Cy155 €[2,0), €311 €[3,5;4,5] and so on.

c¢) For the parametric analysis relative to the values of the unit transportation cost, respectively, to the
corresponding coefficient from the objective function, the command Perform Parametric Analysis, from
the menu Solve and Analyze, is called. It displays the dialog box Parametric Analysis, in which the
selections shown in Fig.4 are performed. A click on the OK command button displays in the results
window the table with the parametric analysis in relation to the unit cost c2122 (Fig.5).

Figure 4. The dialog box Parametric Analysis
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Figure 5. Table with parametric analysis in relation to the unit cost c2122

It is found that for €545, 24,25 m.u. the transport of product P2 from Az to B+ through Dz is no longer

performed. With the command Graphic Parametric Analysis, from the menu Results, it is obtained the
graph of the variation of the total cost depending on the value of the parameter (Fig.6).

Figure 6. The graph of the parametric analysis in relation to the unit cost c2122

d) The blocking of the access on the route between the centers A2 and Bs implies the disappearance of
four variables (x2311, X2312, X2321, X2322) from the mathematical model of the problem. For this purpose, for
each of these four variables, it can use the command Delete a Variable from the menu Edit in WinQSB,
as in the Fig.7.

Figure 7. The dialog box Delete a Variable
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In this case, two combined reports (Fig.8) are also obtained.

a) b)

Figure 8. Combined reports of the problem in case of blocking access

Based on them, the general optimal solution of the problem in case of blocking access can be written:

x=(0,0,0,0,200,0,0,0,20\,,50A, +70A,, 20A,, 230\, + 210A,,0,0, 250,
0,0,150,0,0), with A; A, >0,A;+A, =1.

The minimum total cost of the transport corresponding to this solution is zmin = 3615 m.u.

Table representation of the above solution is presented in Table 4 and a network representation is
illustrated in Fig.9.

Table 4. Table representation of the general optimal solution of the problem in case of blocking access

Bh B> B3
B D - 310-01 + 35022 U. P -
! D2 - - 190- A1 + 150-%2 u. P2
D1 - - 110- A1 + 7002 u. P
A
2 | D 25000“[1'_’7;2 4091 u. P 8022 u. P
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Legend
P4 P>

Figure 9. A network representation of the general optimal solution of the problem
in case of blocking access

e) Imposing the restriction as on the route between the center A1 and the center D2, a total quantity of
products greater than or equal to 210 u. to be transported, implies the addition of a new constraint, in
the initial mathematical model of the problem, having the form:

X1121F Xq122 + Xq201+ X1222 + X301+ X432 2 210

For this purpose it can use the command Insert a Constraint from WinQSB and it obtains the numerical
model in matrix form, presented in Fig.10.

Figure 10. The data of the problem in matrix form
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The obtained combined report (Fig.11) indicates a unique optimal solution:

x=(0,0,0,0,290,0,40,0,0,0,0,170,0,0,10, 240,0,0,0, 20,130,0,0,0)

Figure 11. Combined reports of the initial problem

The minimum total cost of the transport corresponding to this solution is zmin = 3300 m.u.

Table representation of this solution is presented in Table 5 and a network representation is illustrated
in Fig.12.

Table 5. Table representation of the optimal solution from the Fig.11

B B> Bs
A D+ - 290 u. P+ -
! D> - 40u.P1 | 170 u. P,
D - - 130 u. P
A2 10 u. P4
D2\ papu.p, | 20U-P2 -
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Legend
P P>
A4-Dy
As-D, _——
ArDy — . —.
Ar-Ds - .=

Figure 12. A network representation of the optimal solution from the Fig.11

Discussion and conclusions

Most of the models formulated for transportation problems have concentrated on shipping a single
product or commaodity to optimize the distribution network. Cases arise when multiple products have to
be transported along similar routes.

This paper aims to be a guide to understand mathematical formalization, resolving and analyze of a
four-dimensional Transportation Problem. The extension to four dimensions of the Transportation
Problem is very important in the practice of the real-world, where the heterogeneous commodities
shipping and more than two categories of centers involve a very large number of variables and
constraints.

In the paper it is elaborated the mathematical model of the studied problem; it is formulated the
necessary and sufficient condition for the existence of a feasible solution; it is proposed a methodology
for solving and analyzing this problem. Finally, a numerical case study is treated in detail, based on the
methodology, to demonstrate its applicability to a variety of cases.
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Abstract

Purpose — This paper highlights the role of the professional values in reiterating the business units’
strategy in the current pandemic times.

Findings - The literature studies values’ role and culture in rooting the business idea, in choosing the
customers, partners, suppliers, teams, business model, in the employees’ lifecycle, in the organization’s
success or depression, in the behavior in front of the external factors, but unfortunately it is not offering
a sufficient share of practical examples on managing in VUCA times.

Practical implications — How successful organizations handle the meltdown, looking into the global
companies’ approach can be interpreted in a weighted way, and the measures are a good source of
inspiration for other business units.

Value — The paper analyzes the companies’ strategic measures of adapting to the current times, with
the main focus on People. What is the role of a value driven professional mindset in adapting, sometimes
spontaneously, to the economic environment? If the first thought relates to having the right set up so
that the employees can easily achieve excellence in functional capabilities, one must not ignore the
nurturing and preservation of personal and professional values, which are the basis of one’s motivation
and commitment.

Key words: Change, Strategy, Values

Introduction

The literature offers countless fundamental studies on the importance of the organizational culture, of
the so-called company DNA that employees are sharing, or not. People’s values are being lived in the
working environment too and they are in fact the engine, the main drive in achieving the professional
goals, along with, of course, the functional capabilities.

Day in day out, all being out and about and caught into the rush of duty, business life, success even,
where the external factors leave too much place into guiding our leaders’ measures, followed by the
employees’ actions, the professional values often remain posters hanging on the office walls,
motivational notes in the printed agendas or screensavers on the desktops and unfortunately, they are
not always used and perceived as they should, as driving one’s professional activity.

The objective of this paper is to highlight the role of the professional values in reiterating the strategy of
economic agents in the current pandemic times.

The literature is flowing with strategic models helping out companies recovering, same as there is state
support in place for life after the sudden downturn. Consulting agencies are ready to offer their service
on the topic, forecasting a financial boom, same as other industries and clever minds can benefit upon
the current economic depression.

While the impact of the global recession stays insignificant compared to the human loss, one can see

how the economic crisis is not just about the meltdown or stagnation of production, investment or
services.

109



The negative growth of the Gross Domestic Product, the social impact created by the pandemic and
economic crisis affects the population (and the unemployment rate is only one of the indicators).
Certainly, the emphasis is, where possible, on maintaining the employment relations, in the view of
resuming work as soon as possible.

The literature studies the role of the values and culture in rooting the business idea, in bringing it to life,
in choosing the customers, partners, suppliers, teams, business model, in the employees’ lifecycle, in
the organization’s success or depression, in the behavior in front of the external factors (political,
economic, social), but unfortunately it is not offering a sufficient share of practical examples on
recovering after the pandemic.

Although already convinced of the importance of a value driven mindset in the professional environment,
| would not have thought that the completion of my doctoral thesis. The implications of Human Resource
Management in the Development of Family Business in Romania will happen in the midst of a pandemic
and economic crisis. Because travelling and the use of classical research methods are not possible, the
paper aims to complete by accessing these main fronts: the professional, educational and life
experience of the researcher and the online bibliographic sources.

Organizational Values and their Role in the People Strategy

A correct business strategy will always include a correct people strategy, in which employees are offered
levers for their professional development. Just as the strategy involves measures to meet its goals in
the short, medium and long term, so a good personnel strategy aims to prepare the workforce in such a
way that it meets the future needs of the labor market. What is the role of a value driven professional
mindset in adapting, sometimes spontaneously, to the economic environment? If the first thought relates
to having the right set up so that the employees can easily achieve excellence in functional capabilities,
one must not ignore the nurturing and preservation of the importance of personal and professional
values, which are the basis of one’s motivation and commitment.

This paper intends to embed the findings from one of the studies carried out within the doctoral thesis
The implications of Human Resource Management in the Development of Family Business in Romania
and to interpret them given the current situation. If the majority of the corporations have already defined
their Mission, Vision and Values, small family businesses lack this part in the content of their website.
Thus, | interviewed a sample of 12 entrepreneurs running small businesses, but with high potential,
especially in the service industry and HORECA, Romania, 2018. To the question What are the values
that underlie the business?, entrepreneurs had difficulty answering concretely. Why? Naturally, at the
beginning of the road, the business idea should be immediately followed by action. Intrinsic motivation
is present as an engine, without being able to be consciously assigned words and values.

| thus applied an exercise of awareness of the personal values, because they are, each time, the basis
of motivation. Entrepreneurs were offered a list of values, and the exercise consisted in choosing a top
of 15, 10 and then 5 values which they identify which. The interview ended with the 3 questions, in order
to urge the founders to reflect. The same survey was applied on 24 employees.

Why do you think you identify yourself with the 5 chosen values?/ How do you live these values daily?/
How do you think that you can translate these values into expected behaviors at work?

Below, the values included in the survey, in an in alphabetical order: adventure, authority, belonging,
challenge, community, creativity, culture, dependency, efficiency, empathy, engagement, equality,
freedom, friendship, health, honesty, inner harmony, innovation, integrity, job security, money, material
well-being, nature, passion, politeness, prestige, professional development, professionalism,
relationship, respect, respect for traditions, responsibility, returning favors, self-awareness, sense of life,
social power, social recognition, spiritual life, stability, success, sustainability, teamwork, wisdom.

In the graphic below the top values of the employers are listed, followed by the employees’ top and the,
on the third graphic, a correlation of both groups can be easily observed.
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Figure 1. Top Values Employers

Figure 2. Top Values Employees

Teamwork is the value that is in the top three for both employees and the employers. Teamwork and a
good collaboration at work becomes essential, especially for a family business but not only, where
without the community, could the business not exist. The synergy between the members is the source
of reaching together, through a joint effort, achievements and results. The team, for employees,
responds to an important social need, strongly expressed in the questionnaire by choosing values such
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as quality of relationships, friendship, sense of belonging, community, in the top five of the most
important values, thus this aspect cannot be subject to compromise.

Figure 3. Top Values Employees and Employers

Profit or remuneration are to be found in the top 5 selected values for the both groups. The financial
aspect presents a contradiction between the interests of employees and the interests of employers. For
employers it means profit, business development, and for employees it means the remuneration and
benefits received for the work they perform. Job safety and health are among the top values of
employees, but not in the top values of employers. A greater trust and involvement of employees in
finding solutions and problem solving at the company level will increase the entrepreneurial spirit and
attachment to the company's results and evolution. Increasing job satisfaction will strengthen the feeling
of having job security as well as a general state of harmony, health, with a substantial reduction of the
motivational sick leave. Professional development is another value that is in the top four for employees
and not in the top 10 for employers. If the company does not provide career plans for its employees,
especially due to economic and market conditions, | recommend granting autonomy to employees to
develop their creativity and personal skills through organic and natural means. A learning organization
is the ideal environment for professional development and a great method of increasing the employees’
engagement.

The Role of Values in Economic Slowdown Times

We have noticed that values play a particularly important role in shaping the organizational culture and
commitment in the workplace. What happens when, in unfavorable and unforeseen conditions, everyday
life is marked by a global change and everything is subject to coming into question? Unfortunately,
organizations do not have the capacity to be proactively prepared for all risk levels. Therefore, agile
work methodology and the so called agile organizations have the chance to adapt to crisis situations
and even to transform these risks from threats into opportunities, in some situations or areas of activity.

A lot of the operating business models overcame structural changes and a big amount of them decided
to temporarily suspend their activity or even to suspend it. There are countries, regions, organizations
that will still be able to manage more effectively, if not favorably, the adverse effects of the depression.
In my study | dive deep into how successful organizations handle the meltdown, looking into the global
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companies’ approach. Of course, the data, the measures, the strategies cannot be the same globally,
but the overall impact can be interpreted in a weighted way, and the measures are a good source of
inspiration for other economic agents.

A Successful Response to the Current Situation

Without any intention of showing thankfulness for the current situation worldwide, part of coping with it
means adapting to it. Care for People is and should remain top priority. How do some companies
manage to succeed in VUCA (Volatility, Uncertainty, Complexity and Ambiguity) times? The VUCA
environment takes issue in finding a customized way to the present condition. While at times, companies
find themselves in challenging situations, now the entire world can be described as so. Developing an
empathic behavior, being even more concerned about the People’s needs would altogether put purpose
and meaning in the center of attention. Most agile teams practiced such foundational agile elements
before the pandemic, so they could continue their work almost seamlessly under lockdown. This is one
the sort of a successful response of adapting to the current situation in which agile organizations manage
to outperform. Satya Nadella’s statement, Microsoft CEO, stays memorable, yet so true: “The COVID-
19 pandemic has driven two years’ worth of transformation in two months.”

Although the VUCA concept might be considered as old, dating from 1987, it is as valid as it could be.
Combining vision, understanding, clarity and agility, it offers the right mindset to counter the unwanted
results of volatility, uncertainty, complexity and ambiguity, at a company, team, individual level, in a
strategic approach.

— Vision — a shared vision which is worth striving for

— Understanding — for each other and listening

— Clarity — internally and externally, combined with transparency in communication
— Agility — in mindset, behavior and actions

Turning to default to transparency in uncertain situations becomes a must and creates psychological
safety (or the opposite) in moments of insights, leading to connection and understanding, ultimately to
having a shared feeling of meaning and purpose. This will give people a clear focus and help them to
react quickly to change.

Therefore, companies should follow two main focuses: people and business. While they are
interconnected, as they depend on each other, expressing clear work streams or strategies will fight
ambiguity and give people a clear direction or expectation.

1. Protecting the employees by keeping them safe from harm, protecting the business unit by
keeping it operational at all times, while contributing to the society goal of slowing down the
spread if the virus

2. Managing impact on the business and calibrating appropriate measures to protect the financial
health in the economic slowdown times

While COVID-19 surprised us all, the slowdown that followed was expected. Many companies switched
to a zero-based recruitment approach and tried the most to keep their own workforce committed. At a
people level (1), holding onto stuff should stay a top business priority, hence ensuring business growth
after the meltdown and ultimately, raising loyalty and engagement of both employees and customers.
Besides the social implications, “Companies that lay off too much of their workforce and reduce
headcount in their sales departments, in particular, will struggle to capture new businesses when the
economy picks up. Thinking beyond the downturn is imperative.” (John Wilson, WilsonHCG, 2020).

Recruitment. Unfortunately with more people looking for jobs, the number of successful candidates
remained a fixed one whereas rejected applications raise at an exponential rate. More than ever, on the
way to recovery, customers are important. The connection between profitability and employer branding
is not any longer a secret. A study published by Careerarc shows that 65 percent of the jobseekers say
that a poor candidate experience would make them less likely to purchase goods and services from that
particular employer. This means that unsuccessful candidates need to have a positive experience too.

Remote working became another hot topic and suddenly companies needed to provide the necessary
equipment and frame to make this new working style that once was perceived as a benefit, possible.

113



While co-location has often been seen as a prerequisite for the agile way of working, the pandemic has
shown that agile teams can be highly effective in a remote setting. The critical success factors have
been a stringent adherence to the agile cadence, efficient use of remote-collaboration tools, and the
creation of a virtual co-location. Many organizations reported that being remote helped them to be
virtually co-located and become more effective.

Diversity and inclusion, together with bias, stayed as important as they were before, only that the new
context brought the topics to more light. Diversity and inclusion is inherently linked with innovation,
strong company cultures and psychologically secure environments and teams. In an inclusive culture,
belonging signals team members feel valued, respected and accepted as individuals — which helps
them to participate and contribute uniquely and authentically.

Job rotation, job assignments. Temporary assignments, commonly also known as secondments,
became common practices for agile organizations. Staying adaptable means also encouraging people
to learn new skills, stimulate debate and embrace creativity. Besides the big learning benefit at an
individual level, altogether with keeping the occupational level, secondments have the main benefits into
balancing idle capacity with high business critical demands, helping other teams in urgent need to run
the business, supporting agility of internal mobility, therefore increasing cross functional and transferable
learning. Below, an excerpt from my own testimonial, initially published in the internal newsletter:

Taking over my current assignment did not only allow me the opportunity to adapt to the dynamics of
another team, their requirements and leadership styles, but also to celebrate and learn in collaboration
with my new team, while still being part of the recruitment team. A great way to learn, discover and apply
new skills! While | am sincerely hoping life will soon get back to normal, | have to admit | am also longing
to have the chance to implement and test the new designed solutions. This assignment was one of the
best challenges | took part in so far, encouraging my development into an area | haven't really planned
before. How will this impact my future work? | am also curious to see. The sky is the limit!

Figure 4. Performance self assessment of agile business units relative to nonagile units in same
organisation

At a company level (2), a top work stream is managing impact on the business and calibrating
appropriate measures to protect the financial health in the economic slowdown times. Keeping the
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business running is not only business beneficial but also people targeted, therefore continuing to work
in an agile way fitting the VUCA environment is essential. Reprioritization is the key, together with always
staying in the know to anticipate threads or take advantage of the new opportunities.

An article published by a study (25 companies across seven sectors), conducted by McKinsey shows
the practical impact of agile companies, equipped with methodologies and practices that ensure fast,
resilient, adaptable, reactions to shock. Companies with a strong orientation towards change, especially
agile ones, are given as successful examples not for exiting slowdown access, but for adapting on the
fly to the unfavorable global decline. According to their self-assessments, almost all of their agile
business units responded better than their nonagile units to the shocks associated with the COVID-19
pandemic by measures of customer satisfaction, employee engagement, or operational performance.

The study emphasized how the agile teams pursued their work almost seamlessly, having an assertive
reaction to the shock, without mentioning important setbacks. On the other hand, transition through and
after the shock for non-agile organizations represented a struggle.

Discussion and conclusions

Interested would be to have the survey described and applied in 2018 also now. | believe foreseeable
changes would be noted in the area of Health, Safety, Job security, Profit/ remuneration, as these
suddenly became stringent, while values like teamwork, professional development, relationships,
professionalism, belonging would still continue to stay on top, as they are intrinsic values that People
have. Keeping employees motivated and committed, means making sure to respond to their needs and
expectations in terms of sharing these values and playing the company’s values. Organizational culture,
that DNA that connects people, stays the engine, the main drive in achieving the professional goals,
along with, of course, the functional capabilities, even working remotely, if not especially in the absence
of a co-located working environment.

The correlation of personal values with the professional ones is possible and natural, as seen in the
table below as well as the harmony between meeting the daily needs, aspirations or goals at work and
outside of it, combined with the purpose of the organization. A good match between the two areas is
highly beneficial for both the company and the employees.

Table 1. Harmony between the interests of the organization and the individual ones

Conditions for staying competitive People’s inner needs
Learning Learning and exploring
Agility Experimentation
Creativity and innovation Creativity and innovation
Partnership Relationship
Continuous learning Discovering
Teamwork People connection
Dialogue Communication
Participation Involvement
Risk taking Permission to err
Proactivity Empowerment
Informal assessment/ feedback Solidarity and friendship
Mentoring Closeness
Vision Purpose
Context Complexity and depth
Alternative roles Experience
Inventions Possibilities
Imagination Reflection
Communication Communication
Integration Accomplishment
Expansion Widening the horizon
People development Growth
Common self-awareness Attachment
Team Community
Interest representation Family
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As stated earlier, as the strategy involves measures to meet its goals in the short, medium and long
term, a good personnel strategy aims to prepare the workforce in such a way that it meets the future
needs of the labor market, and this stays relevant in all times. Ensuring a good combination of team and
company elements would lead to a more transparent approach, which is expected especially in uncertain
situations, as feeling a shared meaning and purpose creates psychological safety (or the opposite).
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Abstract

Purpose — The scientific paper addresses in its own way the specific aspects of process quality man-
agement in an organization in the aerospace industry by first streamlining the quality of products and
services offered.

Methodology/approach - The research methodology was a standard methodology where the life cycle
of the management processes is insisted on, as well as the improvement of the management processes
in a concrete way in order to increase and achieve the proposed goals. The optimal results in order to
significantly reduce the non-conformities are foreshadowed in order to improve the quality management
system and subsequently of the integrated quality management system.

Findings — The total quality and the zero defects strategy can be correlated with the continuous im-
provement in order to increase the quality of products and services in the specific water industry that
the authors chose to analyze. The aerospace field is a spearhead in terms of current spectrum world-
wide. The process approach through a specific method of continuous improvement can lead to an im-
portant benefit in terms of management quality, product quality, efficiency and effectiveness and then
the market position of the organization.

Research limitations/implications — The presented research deals with the issue of improving the
quality of process management in a specific industry organization. Planning and making decisions in
order to implement efficient management correlated with a good manufacturing organization can lead
to increased efficiency and high efficiency.

Practical implications — If presents its own point of view on how the efficiency and effectiveness of the
processes can be estimated in order to improve the quality of the products promoted on the profile
market.

Originality/value — All the above have led to a scientific research based primarily on rigorous docu-
mentation, on an important qualitative contribution to the efficiency of manufacturing and management
itself within an industrial organization in the aerospace field. The processes within the analysis were
carefully selected and led to a modeling made so that in the end the authors managed to present solu-
tions to improve the quality of process management and reduce non-conformities in the specific industry.

Key words: quality and quality management, process management, aerospace industry.

Introduction
Akhil Kumar (Kumar, 2018) in his paper, defines the process as a vital element of an organization.

Michael Hammer and James Champy (Hammer and Champy, 1993) and (Buhl, Roglinger, Stockl, and
Braunwarth, 2015) argued in the early 1990s that by redesigning business processes, organizations
could achieve major productivity improvements. These improvements represent faster deliveries to
customers in business - shorter order-to-cash cycles and labor savings needed to work in processes.
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Many organizations do not yet have formal processes for how things are done. People need to "know"
how things are done and follow the routine.

However, unless a description of the process is explicitly noted, it is not possible to analyze this
description, nor to identify inefficiencies or even make improvements.

Many organizations have continued to perform unnecessary tasks for decades, but without analyzing
their purpose. In these cases there is a risk that additional copies of a document will be sent to more
people than necessary, and therefore additional approvals are required. When a person in an
organization is asked why he or she is doing this, the answer he or she will receive will be "I've always
done that." Is this due to organizational inertia, and often no one has thought about why things are done
the way they are done?

In other words, Akhil Kumar, Rosemann (2006), Rotaru (2011) and Sedera (2004) state that:

a process is a way of carrying out activities to achieve a goal;

a process model is a formal representation of a series of related activities that are carried out in
a specific order to achieve a clear objective;

a business process is a collection of activities that require one or more types of inputs and create
an output that has value for the customer;

a business process is defined as a chain of activities whose ultimate goal is the production of a
specific product for a particular customer or market.

A way of
carrying out
activities
A formal
A chain of The purpose = representation
activities achieving a goal of a series of

related activities

A collection of
activities

Figure 1. Defining the process

Management processes. General information about processes in the aeronautical

industry

Dumas and his collaborators proposed six stages of the life cycle of management processes (Dumas,
La Rosa, Mendling, and Reijers, 2013), (Dijkman, Vanderfeesten, and Reijers, 2011):

process identification;
process discovery;
process analysis;
process redesign;
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— implementation of processes;
— process monitoring and control.

1. Identification

6. monitoring and

control 2. discovery
MANAGEMENT
PROCESS
5. implementation 3. analysis
4. redesign

Figure 2. Stages of the life cycle of management processes

Leadership functions are a systematic way of doing things. Management is a process that highlights the
fact that all managers, regardless of their aptitude or ability, engage in some interconnected functions
to achieve their desired goals.

Planning, organization, coordination and control are the 4 functions of management, which function as
a continuous process. In the planning phase, managers must establish a plan, then organize resources
according to the plan, then coordinate employees to work according to the plan and finally control
everything by monitoring and measuring the effectiveness of the plan.

The basic activities of the management process. Own interpretations
The management process / functions involve 4 basic activities. These are (www.iedunote.com, 2020):

— Planning and decision making - determining actions;

— Organization - coordination of activities and resources;
— Leadership - managing, motivating and guiding people;
— Control - monitoring and evaluation activities.

Planning and decision making - determining the course of action

Looking ahead and anticipating possible trends or events that could influence the work is of major
importance, similar to the manager's position.

Planning involves setting the goal of an organization and deciding how best to accomplish it. Planning
involves making decisions about goals and setting the course of future actions from a set of alternatives
to achieving goals.
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The plan facilitates the maintenance of managerial effectiveness, as it functions as a guide for future
activities dedicated to staff. The selection of objectives, as well as the ways to achieve them is what
planning entails.

Planning involves selecting missions and objectives as well as actions to achieve them. Planning
requires making decisions or choosing future courses of action from alternatives.

In short, planning means determining what the organization's position is and what the situation should
be at some point in the future and deciding how best to make it happen.

Planning helps maintain managerial effectiveness by guiding future activities.

For a manager, planning and decision making requires the ability to predict, visualize, and deliberate
anticipation.

Organization - coordination of activities and resources

Organization can be defined as the process by which established plans are close to realization. Once a
manager sets his goals and develops his plans, his next managerial function is to organize human
resources and other resources identified as necessary by the plan to achieve the goal. The organization
involves determining how activities and resources should be combined and coordinated.

The organization can also be defined as a structure intentionally formalized by positions or roles for
people to complete an organization.

The organization produces a structure of relationships in an organization and through these structured
relationships the plans are followed.

Indeed, organization is that part of management that involves: establishing an intentional role structure
for people to complete the organization. Intentionally, to ensure that all the tasks necessary to achieve
the objectives are assigned to those who can do their best.

The purpose of an organizational structure is to create an environment for the best human performance.
The structure must define the task to be performed. The rules thus established must also be designed
according to the abilities and motivations of the people available.

The staff is related to the organization and involves filling and maintaining busy positions in the structure
of the organization.

This can be done by determining the positions to be filled, identifying the workforce requirement, filling
vacancies and training employees so that the assigned tasks can be performed effectively and
efficiently.

Managerial functions of promotion, demotion, dismissal, transfer, etc. they are also included in the broad
task of "staff (human resources)". The staff ensures that the right person is placed in the correct position.

The organization assumes where exactly the decisions will be made, who will work and what tasks it will
have to perform, for whom and how the resources will be gathered.

Leadership - Managing, motivating and guiding people

The third basic managerial function is Leadership, which involves having the ability to influence people
for a certain purpose or for a certain reason. Leadership is considered to be the most important and
challenging of all managerial activities.

Leadership influences or determines the human resource in the organization to work in its interest.

120



Leadership involves creating a positive attitude of the organization's members towards work and the
organization's objectives. It is necessary because it helps to achieve the objectives in an effective and
efficient way by changing the behavior of the employees.

Leadership is key to leadership. Most authors do not consider coordination as a separate function of
management. Rather, it considers coordination to be the essence of leadership for achieving harmony
between individual efforts to achieve group goals.

Motivation is an essential quality for a leader. Motivation is the function of the management process to
influence people's behavior based on knowing the cause and the channels that support human behavior
in a certain direction.

Effective managers must be effective leaders.

Because leadership involves fellowship, and people tend to follow those who clearly provide a means
of meeting their own needs, hopes, and aspirations, leadership involves styles of approaches,
communication, and motivational leadership.

Control - Monitoring and evaluation of activities

Monitoring organizational progress toward meeting goals is called control. Monitoring progress is
essential to ensure that organizational goals are met.

Control means measuring, comparing, finding deviations and correcting organizational activities
performed to achieve the goal or objectives. Control consists of activities such as: measuring
performance, comparing with the existing standard and finding and correcting deviations.

Control activities are generally concerned with measuring the achievements and results of actions taken
to achieve the goal.

Some means of control, such as the budget for expenditure, the record of inspections and the recording
of lost working hours, are generally familiar. Each means of control also shows whether the plans are
being met.

If deviations persist, correction is indicated. Whenever the results differ from the planned action, the
responsible persons must be identified and the necessary measures taken to improve performance.

Thus, the results are pursued by controlling what people do. Control as a function of the management
process, even if it is the last, does not mean that it is the least important.

The statement "planning without control is useless" is as correct as possible. In short, we can say that
the control function allows the fulfillment of the plan.

All the functions of the management process are interconnected and cannot be ignored.

The management process designs and maintains an environment in which staff, working together in
groups, meet selected objectives effectively.

Manufacturing subprocess of structural components in the aeronautical industry

The manufacturing thread brings direct value to the organization. In the organization chosen for the
research project, the manufacturing processes represent the complete technological flow of
manufacturing the structural components.

Manufacturing processes require direct or indirect control. In the aeronautical industry, manufacturing
processes are controlled by major aircraft manufacturers, by defining manufacturing process and
inspection standards that suppliers must comply with in the technological component manufacturing
process.
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Figure 3. Manufacturing processes in the industrial organization

These process and inspection standards are called: process specifications and have the role of
establishing for all suppliers in the field, the same manufacturing process parameters as well as their
limits. In this way, they manage to design and plan the manufacturing process for the entire supply
chain, in order to obtain quality products. The control of process parameters, through various methods,
is a direct control of the manufacturing process. In other words, the values of the parameters resulting
from the process within the predetermined limits are followed directly.

Process control can also be performed indirectly by following certain characteristics of the products,
resulting from the analyzed process.

Figure 4. Technological process of achieving structural landmarks in the aeronautical industry
(www.universalalloy.com, 2020)
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In the field of aeronautics, certain manufacturing or inspection processes have a more special character
being considered processes with a major impact on products. Reason why aircraft manufacturers are
involved in qualifying suppliers by conducting qualification audits and process evaluation

Thus, it is considered as special processes, processes of realization of materials / semi-finished
products, processes of heat treatments and inspection of materials / semi-finished products, certain
processes of mechanical processing, chemical processes of surface treatment, non-destructive
inspections, assembly processes and inspection of assembly elements.

It is considered that the control of products (Figure 5) can be performed similarly to that of processes,
directly or indirectly. The direct control of the product is performed by comparing the designed
requirements with values or attributes measured directly on the product. Indirect control arises from the
control of process parameters applied to the product in question

Figure 5. Direct or indirect control of the product

The process of controlling the resulting non-conformities is critical, and is applied at all hierarchical
levels, due to the impact they can have. Impact in terms of safety, which is critical in aeronautics and of
course costs. Thus, most organizations in the field of aeronautics have policies for managing non-
compliant products under special conditions by their very clear identification and segregation from
products in production. Also, products declared scrap are destroyed immediately.

The aeronautical field, as it is also covered in the media, is based on large chains of suppliers and their
control. For these reasons, the supplier control process is a process of very high importance being a
process audited by each certification authority.

The importance of controlling the requirements and their interpretation is generated by the fact that at
the end of the aircraft manufacturing process, each structure made by different suppliers must fit.

In the aeronautical industry, the supplier control process is focused on:

—  Control of requirements to the supplier, both product and process;
— Process control and process qualification at suppliers:

— Control of products made by suppliers:

—  Control of product documentation.

All these processes are audited and certified by both certification authorities and major aircraft
manufacturers.
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Figure 6. Distribution of A350 Airbus aircraft structure suppliers worldwide
(www.westworldconsulting.com, 2020)

Conclusions

All the input elements in the process are transformed, within an “N” process, by carrying out coordinated
activities in relation to a management thinking, resulting in output elements with added value. Each
influencing factor has a greater or lesser impact on the outputs.

Each process within the organization has an efficiency calculated in relation to the quality and quantity
of outputs from that process, without taking into account the quality and quantity of information at the
entry into the process.

The influence of management activities (M-Figure 7) within the processes is achieved by organizing the
activities within the processes, using procedures and work instructions (P-Figure 7).

Figure 7. Influencing factors in a process

These instructional procedures are developed using as the structure of the quality management system,
the context of the organization and the knowledge of the process manager. Thus the activities within
each process are influenced by the quality management system. The level of influence on the process
also shows the level of integration of the process in the organization's system.

At this moment, in all organizations the evaluation of the integration of processes in the quality

management system is done by performing process audits using as a criterion the standard of the quality
management system.
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Abstract

Purpose — is to define the concept of human resources management and quality management, to iden-
tify methods to create managerial efficiency

Methodology/approach - The methodological plan of the paper consists in consulting the specialized
literature and, based on the bibliographic study.

Findings — Following the bibliographic study, in each direction of research, it was observed that the
literature has some limitations in the direction of empirical studies on measuring labor productivity in
public administration, the object of research being treated only theoretically.

Research limitations/implications — Limitations for research consist in creating a research methodol-
ogy, based on bibliographic studies, care will be based on subsequent qualitative and quantitative anal-
ysis.

Practical implications — In the future, the application of the methodology will serve to create a man-
agement model that will successfully contribute to the administrative reform process. The pragmatic
goal is to determine the methods of increasing labor productivity in public administration.

Originality/value — The novelty consists in the fact that it can provide the managers of some preschool
educational institutions, but also of some political decision-makers, the necessary information and
knowledge regarding the human resources practices and their applicability in the management of the
activities at the workplace.

Key words: management, quality, education

Introduction

Due to the fact that the staff resource, its profile and quality represent a true primum movensof the
activity, the inherent competitive framework determines a real "battle" for attracting true professionals in
the field of education, through managerial methods that include offering an activity environment that
stimulates and ensures pro-performance means and behaviors, up to concrete motivational attitudes,
usually quantified financially. Pursuing the achievement of performance criteria, the quality growth policy
must stimulate not only the fulfilment of the benchmarks in the individual specifications, but it also must
focus on the creative, innovative, individual and collective effort, reflected on the employee-institution-
manager relationship or motivation and performance-management. Education and its management,
viewed from the perspective of increasing the quality of teaching, were and remain open to
interdisciplinary study, imposed not only by the emergence, but also by their evolution and subsequent
implications at the social level. There are aspects that dynamically pigmented the surprising fresco of
the historical evolution of research related to personnel management at different levels, being the object
and concomitant subject of research for: E. B Filippo (1976) D. Farnham (2000 and 1986), J Storey
(1995), PMWright & GC McMahan (1992), T. Keenoy (1990), M. Armstrong (1987).
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Conceptualization of a syntagm: M.R.U

In order for all organizational development efforts to increase managerial efficiency through procedures
that increase the staff quality and its success, managers must consider the fact that human resources
are the most valuable asset of an institution, regardless of type or field of activity, that is why, through a
semiotic mediation, the phrase human capital was established, together with the financial capital. Its
management has often been able to ensure the difference between success and failure, between
performance and mediocrity, from overcoming the stage in which the workforce had only an accounting
relevance, expressing employment, pay and possible dismissal.

Emphasizing the importance of the structure and professional level of human resources, William H.
Newman, since 1964, in Process of Management: Strategy, Action, Results, defined management as
"an important social technique, that directing, leading and controlling efforts a group of individuals, in
order to achieve a certain common goal. " In 1969, in the November-December issue of the famous
American publication Harvard Business Review, Alec MacKenssie defined the concept of management
in a three-dimensional internal architecture: ideas, things and people. In France, in 1966, Octave
Gélinier's work entitled The Secret of Competitive Structures appeared, in which the French researcher
considers that management designates, both, leadership and organization, but at the same time
requires a conscious methodical and scientific effort to study and achieve the conditions. optimal activity
of the organization's staff.

Peter Drucker (1985) states in the same direction that the main task of the manager is to mobilize the
energies of the economic unit to fulfill known and defined tasks.

Unlike the traditional approach, on this category of resources, the postmodern interpretation focuses on
highlighting the implications that human resources can manifest in achieving the managerial target. The
research of the complex issue of personnel resources, through the work signed by Rosalind H. Searle
& Denise Skinner (2011) is positioned in a psychoanalytic perspective which emphasizes the
phenomenology of mutual trust as a link between the staff of an organization.

The art of internal resource management

Internal resources are those characteristics of an organization that can be used to achieve a certain
managerial strategy. These include not only tangible features such as buildings, staff and finances, but
also intangible features such as reputation as an expression of the team's professionalism. The analysis
should cover not only the presence of these resources, but also how they are used or exploited. Thus,
a school could have untapped potential, for example, in its buildings or the quality of its staff or it may
have additional potential in its relations with potential financiers. Therefore, a realistic assessment of all
opportunities must be made, as this will be part of any assessment of possible future strategies to
increase the quality of work generated by increasing the level of professionalism of human resources. It
is essential not only that all possibilities be assessed, but also to eliminate overly optimistic assumptions,
as this would jeopardize the viability of any strategy. The strengths and weaknesses of the school's
current operations should result from the audit of resources.

As it is natural, organizational performance must be evaluated. Such an assessment must use clear
comparative data. How well does the organization work compared to similar institutions and especially
local competing institutions? For schools, kindergartens, this means an analysis of test and exam results
and other results at different levels of schooling. Surveys on the opinions of staff, parents and alumni
can thus provide data on the strengths and weaknesses they perceive about the institution. Such
information is essential for the formation of the educational strategy but also in tracing the design of the
professional portrait of teachers.

How the personnel policy influences the establishment of the qualitative parameters
ofthe activity

If according to Peter F. Drucker's (1993) definition, built around the concept of "human resources",
"management means organizing resources to achieve satisfactory performance and economic activity
based on material and human resources”, newer studies show that the issue of the quality of education
has become significant for the social environment because all aspects and fundamental activities of
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civilization begin and are dependent on the level of education and as an expression of it, the quality of
human resources involved in this activity. Among the important directions which depend on the
personnel resource, orient the managerial activity here some of them can be mentioned:

— combining leadership and personal responsibility;
— promoting staff on the basis of competence and professionalism, efficiency and effectiveness.

These are not negligible aspects, especially when the level of staff training is obviously reflected in a
deficient managerial act. In this regard, in the field of educational management, the following principles
are activated to increase quality: 1- the principle of efficiency involves the use of managerial methods
and techniques to ensure the achievement of the institution's objectives with maximum efficiency; 2- the
principle of motivation can be achieved by establishing and using moral and material stimuli by senior
managers to interest the organizational behavior of all to achieve the proposed objectives; 3- the
principle of participatory management, refers to the employment of employees in solving processes and
management relations, regardless of their complexity (it was found that this involvement increases the
degree of loyalty, motivation, participation in system functionality and increases efficiency); 4 - the
principle of correlation between possibilities and requirements expresses the need to adapt the
management system to the demands of external factors by increasing quality.

Therefore, we can consider that the director of educational institutions and by extension, any person
engaged in a reform process, must have a behavior similar to that described by Harvard Professor Chris
Argyris (1985) who declares as effective behavior of the manager , in the process of improving the
quality of staff, everything that "beings use to deal with these problems."

The aspects presented by the scheme elaborated by Robbins and Coulter are deepened in specialized
studies (see: James C. Craig & Robert M. Grant, Strategic Management, Kogan Page, 1993; Julia
Balogun & Veronica Hope-Hailey, Exploring Strategic Change, Prentice-Hall Europe, 1999; Adrian
Haberberg & Alison Rieple, The Strategic Management of Organizations, Prentice-Hall, 2001; Andrew
Campbell & Kathleen Sommers Luchs (eds.), Core Competency-Based Strategy, International
Thomson, 1997; Paul Joyce & Adrian Woods, Essential Strategic Management - from modernism to
pragmatism, Heinemann, 1996; Robert Paton & James McCalman, Change Management - A guide to
effective implementation, 2nd Edition, Sage, 2000; Gary Hamel & CK Prahalad, Competing for the
Future, Harvard Business School Press, 1994), constituting a set of extremely important criteria that
must be taken into account in the design and construction of the institution's strategy regarding the
quality of staff and the possibilities increasing its level. Scientific management is revealed as a consistent
remedy compared to empirical-chaotic leadership, because science has its say. The practical finality is
imposed and due to these characteristics, the research projects that target the human resource of a
preschool education institution (and not only) have at hand a series of landmarks to follow.

Figure 1 Scheme qualitative increase process factors
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Discussion and conclusions

Increasing the quality of the entire educational process by raising the professional level involves a set
of measures related to the natural desire to modernize, to continue the professional training of newly
hired graduates through competition, because the accumulation of knowledge involves the accumulation
of teaching experience and hence the increase professional competence (teaching).

Starting with the recruitment of staff with great potential, according to well-developed selective criteria
(following the steps provided by current legislation - CVs, tests, references) (GA Cole, 2000) for vacant
positions, it is an intrinsic responsibility of the manager to ensures a favorable climate for professional
development, because, says Bernard Gazier (2003), the triad: general training - vocational training -
accumulation of experience, ensures the preservation and development of the qualitative heritage of the
institution.

Relatively recent studies by researchers Ch. Hoy, C. Bayne-Jardine and M. Wood (1999), Boxall P. &
Purcell J, (2000) mention among the organizational indicators not only the efficiency of school
management, but especially the professionalism of staff that determine the investment of trust of parents
and students in the management team and in the team of teachers and non-teaching staff. Educational
managers must know the methods, the specific techniques of management, in order to be able to solve
the wide problems they face and which require in-depth knowledge in the field. Therefore, in order to
increase the quality of teaching and non-teaching staff, the diagnostic procedure is required, so that all
those involved know and recognize their level of competence, implicitly their position in the staff
structure.

The analytical procedure maximizes its efficiency when it offers teachers the opportunity to understand,
explain and interpret the importance of this benchmark, on the one hand in the particular situation of the
effects on the group of children / class of students, and on the other hand when it is seen as level
reached / or to be reached of the degree of preparation, cohesion, homogeneity, autonomy and
efficiency in the educational act, etc. For these reasons, quality and the process of increasing quality
itself represent and must represent ab initio a permanent constant of any educational institution,
regardless of level.
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Abstract

Purpose — increasing the survival rate of SMEs.

Methodology/approach — an analysis of the socio-economic framework for the North-West
development region of Romania using a mixed research, both qualitatively and quantitatively through
the survey method — questionnaire and the analysis and the interpretation of information from the
National Office of the Trade Register.

Findings — there are signs that the total number of SMEs in the North-West development region of
Romania will decrease. In addition, half of the SMEs that participated in the survey do not use
management tools to meet the company's objectives.

Research limitations/implications — the risk matrix do not eliminate risk, but rather prioritizes the
appropriate use of resources and time and facilitate the decision-making.

Practical implications — SMEs do not have an entire arsenal of strategic weapons and are often led
by the owner-manager who runs the risk of failure following their own ideologies and practices.

Originality/value — the use of a risk matrix — an innovative management tool for SMEs with which the
management (entrepreneur) will identify and quantify the risks to which the company is exposed, will
increase the survival chance of SMEs.

Key words: Risk Matrix.

Introduction

In Romania, from December 1990 until March 2017, over two point eight million businesses were set
up, of which one point thirty-two million were closed in the meantime; the survival rate of a business is
fifty-two point seven, meaning only one out of two businesses manage to remain on the market,
according to data (ONRC 2019) for the last 25 years.

The latest analysis on the demography of enterprises conducted by the National Institute of Statistics in
Romania, was conducted for the period 2010 - 2014 and reveals that approximately only fifty point nine
percent of newly created enterprises in Romania are active four years after establishment, given that at
the EU level, the highest four-year survival rate is in Finland, where over seventy percent of start-ups in
2010 were active in 2014 as well.

According to Welsh, White and Dowell (1981), small and medium-sized enterprises (SMEs) contribute
to economic growth - the positive correlation between the level of development of the small and medium-
sized enterprise sector and the gross domestic product (GDP) of an economy, contributes to reducing
unemployment and increasing living standards - provides jobs, and last but not least according to
Nicolescu (2008), it plays the role of stabilizer on the market due to their prompt reaction to change —
prompt reaction due to the flexible structure that gives them adaptability.

The role that small and medium-sized enterprises play in both developing and developed countries

cannot be ignored and, therefore, their existence and survival it is a matter of major interest for both
policy makers and researchers; countless SMEs cease to operate within a year of their establishment.
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Theoretical background

Most people want to avoid risk however, the economy encourages businesses to take risks. Business
operations, the activities of extracting capital from one source to another, literally mean taking risks for
higher profits. Moreover, taking risks in one way or another brings competition and innovation.

Leopoulos, Kirytopoulos and Malandrakis (2006) warn managers - owners of SMEs, to be aware of
potential risks, to be familiar with risk identification and risk mitigation, or may suffer catastrophic
consequences. Moreover, St-Pierre and Bahri (2006) states that SMEs face difficulties in obtaining
financing due to the high level of risk and the insufficient level of profitability associated with them.

In every enterprise we are dealing with risk management, but not always in a completely transparent,
repeatable or permanent way that supports the decision-making process.

There are several important ERM (Enterprise Risk Management) models, each of which describes an
approach to identifying, analyzing, responding to and monitoring the risks and opportunities, both
internally and externally, that the company faces.

Starting from the analysis of COSO ERM and ISO 31000 models - being the most widespread and
debated in the literature - | believe that the use of a functional matrix - an innovative management tool
for SMEs can be the solution that will increase survival rates of SMEs.

Risk matrices have two main applications. First, when used in making decisions about accepting risk;
secondly, to prioritize risks - which risk must be addressed first.

At the same time, the risk matrix will ensure the following:

— prompt reaction - must be easy to apply by the management (manager - employer)
— low costs - not to represent a financial burden

— friendly interface - data entry without requiring extensive specialized knowledge (economic -
financial, computer systems, etc.).

Methodology

In order to collect the information needed for the study which will identify the need and reliability of using
the risk matrix in SMEs, a mixed research was conducted, both qualitatively and quantitatively by the
method of the Questionnaire and the analysis and interpretation of information from the National Trade
Register Office.

Firstly, the socio-economic framework of the functioning of SMEs was analyzed - the analysis and
interpretation of the situation of SMEs in the North West Region of Romania for the period 2017-2019,
for the 6 counties that make up the region: Bihor, Bistrita — Nasaud, Cluj, Maramures, Satu Mare and
Salaj.

The following statistical data for the North-West region, which are of interest for the topic addressed,
were analyzed and interpreted:

— active professionals — all enterprises registered in the Trade Register and which are not in any
of the states that may cause the loss of legal personality,

— new registrations — the total number of enterprises that were set up at the Trade Register during
the analyzed period

— closures — all the companies disbanded for the analyzed period,
for the years 2017-2019, in order to present the evolution and situation of the last three years.

Secondly, the data collected using the questionnaire - Improving management tools for SMEs - applied
to owners (entrepreneurs) or staff involved in the day-to-day management activities of the enterprise
with a minimum of 3 years from the establishment were interpreted. The questionnaire was chosen as
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the survey method, it is considered according to de Singly, Blanchet, Gotman and Kaufmann (1998) and
Jemna (2018) the basic tool of the opinion poll.

The questionnaire includes questions on the profile of the entrepreneur and the activity carried out within
the SMEs, product and market identification, business management, labor force and last but not least,
the evolution of the business in terms of decisions and factors that influenced the business.

From the searching techniques, Sandor (2013) the following variants were selected:

— face to face - the interaction between the operator and the respondent - the operator reads the
questions and notes the answers of the subjects

— self-administered questionnaire - the researcher distributes the questions and the subjects
answer them and then the researcher then collects the answers.

In the introductory part of the questionnaire the purpose of the research was specified, the subjects are
assured of data confidentiality, the enterprise is identified, the category (medium, small or micro) and
the quality of the respondent (owner, involved in daily management activities of the enterprise).

The questions in the questionnaire were formulated using accessible and clear language.

The answer options were formulated and presented to be as clear and complete as possible, avoiding
multiple variants as much as possible.

The extracted qualitative and quantitative data were analyzed with the statistical data analysis programs
SPSS 20 and EXCEL.

Results and discussion

First, | analyzed the following indicators: new registrations, closures, active professionals and dynamics
of the socio-economic environment of SMEs in the North-West region of Romania for the period 2017-
2019.

The analysis for the period 2017-2019 for the North-West region regarding the registrations, closures
and the total of active professionals, was performed for the following categories of enterprises: Joint
Stock Company (SA), Limited Liability Company (SRL), Authorized Individual (PFA) , Debutant Limited
Liability Company (SRL-D), Individual Enterprise (ll), Family Enterprise (IF) and Limited Partnership
(SC). The mentioned categories were selected because they represent over 99% of the total
registrations for the selected period.

Legally active professionals are professionals registered in the Trade Register who have not declared
their suspension of activity and are not in any of the conditions that can cause the loss of legal
personality, Armanu (2018). This eliminates the enterprises in bankruptcy, dissolution, liquidation,
insolvency, judicial reorganization, with temporary suspension of activity.

Analyzing the data collected from the National Office of the Trade Register, a synthetic statistical

situation was prepared regarding the evolution of enterprises for the analyzed period, 2017 - 2019, North
- West region of Romania, table no. 12. The summary situation is presented in table one.

Table 1. SME’s evolution 2017- 2019 N-V

2017 2018 2019
New registrations 23155 23193 20478
Closures 11314 12188 15780
Active professionals 193348 204387 209961
Dynamics 11841 11005 4698
(new registrations - closures)
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The chart regarding the evolution and dynamics (new registrations — closures — total active
professionals) of enterprises for the period 2017 - 2019, North - West region of Romania is presented
chart one.

250000
200000
150000
m 2017
m 2018
m 2019
100000
50000
0 -

New registrations Closures Active professionals Dynamics

Chart one - the evolution of enterprises, N-V region period 2017-2019

The total number of professionals active during 2017-2019 for the development region of North-West of
Romania has been increasing, but there are signs that the maximum number has been reached, and a
period of decline is foreseen due to the fact that the number of closures was increasing from year to
year and the number of registrations for the same period was decreasing. Moreover, in 2020 we face
what Taleb (2018) has developed, namely the black swan theory; in this case it is the SARS-CoV-2
pandemic, i.e. difficulties in specifying the consequences and possibly in the full specification of the
event itself and how small and medium-sized enterprises will be affected.

Secondly, | resorted to interpreting the data collected from the total number of SMEs that completed the
questionnaire. The main findings will be presented below.

About three quarters of entrepreneurs - staff involved in daily management activities are with higher
education.
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Of the respondents, half stated that they do not use management tools to achieve the company's
objectives. This is also because eighty percent of enterprises (respondents) are represented by micro
or small enterprises. While large firms have a whole arsenal of strategic weapons and even seek
external advice on the risks facing the enterprise, micro and small enterprises need to manage their
resources much more limited. Therefore, they cannot afford to allocate funds or hire specialized
personnel in the field of risk management.

Another element that should be mentioned is the fact that seventy percent of those who participated in
completing the questionnaire stated that they are not registered in an association or confederation in
their field of activity.

Training in SMEs is oriented towards increasing income, most courses taken by entrepreneurs or
employees being focused on the following areas: marketing, management and manufacturing -
production. Very rarely do we have to deal with a management approach that aims at courses dedicated
to risk management in the company. Moreover, eighty percent of respondents stated that they do not
carry out risk management planning activities.

Of the total respondents to the questionnaire applied, in terms of the degree of readiness to deal with
the risks faced by the company, and covering the following elements: identification, analysis,
assessment, management and monitoring of risks, all stated that they identify risks but only sixty percent
monitor them.

Half of SMEs do not use management tools to meet the company’s objectives, but seventy percent of
them said they would be willing to try.

Conclusion

There are several factors that could have a negative effect on the profitability, security and stability of
the business. One of the main goals of every entrepreneur-owner is to identify these risks and prevent
them before they become a major problem. Therefore, it is necessary to design a general picture that
gives the management (entrepreneur - employer) a synthetic picture of the vulnerabilities of the
company.

Regarding the feasibility of the proposed instrument — risk matrix, the following should be clarified:
seventy percent of respondents have higher education as their educational training, which can be
translated into their possibility and ability to develop their risk rankings according to the matrix, to identify
the risks that represent the higher general (and therefore priority) threats.

The format of the matrix is given by the environment in conjunction with contextual elements (financial,
human resources, marketing, quality, information systems, performance, etc.) in order to obtain a
ranking of the level of risk for small and medium enterprises. Along with the proposed matrix, a response
strategy template was developed for the identified and analyzed risks, which may include avoidance,
reduction, alternative actions, acceptance, transfer, risk sharing, etc.

The management tool - risk matrix - will not give assurances that adverse events will not happen but
provides the warning to ensure business continuity.

| believe that the results of the study justify the need for the management tool for SMEs, functional matrix

- innovative management tool for understanding internal and external risks so that they are properly
assumed and it will lead to profit maximization - the fundamental objective of the company.
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PROBABILITY

Risk matrix

CONSEQUENCES
INSIGNIFICAN MINOR MODERATE CRITICAL DEZASTUOS
T
does not pose potential considerable substantial extreme
a significant negative negative negative negative conse
threat consequences, consequences, conse quences, top
insignificant significant quences and priority
impact impact significant
impact
UNLIKELY MEDIUM MEDIUM
extremely rare, 1-4 1-5
almost no
probability of
occurrence
RARE MEDIUM HIGH HIGH
unusual, but with 2-3 2-4 2-5

a small chance of
manifestation

OCCASIONAL MEDIUM
typical, with a
chance of
occurrence of
50/50
PROBABLE MEDIUM HIGH
likely to occur 4-1 4-2
DEFINITELY MEDIUM HIGH
it is almost certain 5-1 5-2
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R - reasonably
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Abstract

Purpose — The paper aims to present arguments for considering telework as a support process for
sustainable business globalization.

Methodology/approach — A questionnaire-based research study was conducted on a sample of 268
Romanian people between 4 - 29 May 2020, in order to identify some aspects regarding respondents’
opinion on telework and its impact on the employee and the organization.

Findings — Hypotheses regarding telework comparison to work performed at the employer’s premises
and changes occurred in the relationship with the organization were tested using SPSS. Our main re-
sults show that more than 50% of the respondents consider the changes involved by working remotely
as being positive.

Research limitations/implications — The research was non-random, based on both judgment and ac-
cessibility, the results being valid at the sample level.

Practical implications — The main conclusion shows a positive perception of the respondents regarding
telework impact. Employees may accept to work remotely, and this form of work organization can be
considered in some fields of activity as a solution for business continuity in case of crisis.

Originality/value — The paper gives arguments for including the telework risk analysis among the com-
pany’s processes risk analysis. The organizations’ management must be prepared to manage telework
implementation and to consider it as a part of Business Continuity Plan.

Key words: questionnaire, human resources, business continuity plan.

Introduction

Globalization, as the process of interaction and integration among employees and companies
worldwide, has grown because of communication technology and new technologies development. As a
result, more employees were able to work from home or remote locations, using online networking for
communication and work.

In the context of the European Employment Strategy, the European Framework Agreement on Telework
was negotiated and signed in 2002 (EurWORK, 2010). Since then, many countries including Romania
have developed the legislative aspects regarding telework and acted in the direction of increasing the
number of employees working remotely. As far as Romania is concerned, the Parliament issued the
“Law regarding the regulation of the telework activity” in 2018. According to it, the definition of telework
emphasizes a few mandatory aspects of this form of work organization, related to: frequency and
initiative (regularly and willingly), location (other than the one organized by the employer), the
responsibilities of the employees working remotely (it fulfills the responsibilities specific to its position,
occupation or job), repetitiveness (at least once a month) and the mandatory condition of using
technology (using information and communication technology). (The Romanian parliament, 2018)

Telework was used to a small extent in Romania before March 2020 and few studies of its impact on
the employee and the organization have been performed. A report regarding the use of telework in
European Union (EurWORK, 2010) shows less than 3% level of telework in Romania. However, since
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the beginning of the current COVID-19 sanitary crisis, this way of working has been and is used more
and more in many fields of activity.

Research problem

Regarding the advantages and disadvantages of telework, there have been very few studies performed.
Gajendran and Harrison (2007) performed “a meta-analysis of 46 studies in natural settings involving
12883 employees” and concluded that “telecommuting is likely better than bad for individuals”. The
authors mention among the positive effects and telework advantages: “perceived autonomy, work—
family conflict, job satisfaction, performance, turnover intent, and stress”, pointing out that
“telecommuting also has no straightforward, damaging effects on the quality of workplace relationships
or perceived career prospects”. The disadvantage mentioned by the authors, regarding telework, refers
to the relations between coworkers, which can be deteriorated.

Quoting a series of psychological research, Abrams (2019) mentions that both employees and
organizations may have benefits from using telework: “when it's done right, telework can improve
employee productivity, creativity and morale”. The article also mentions the fact that leadership may
want to avoid telework because employees are less monitored, and performance may decrease. This
could be understandable, as Sava and Bacali (2013) mention: “performance "fever" has developed
globally in recent times; from individual level to business entities, everybody seems to improve
performance”.

New abilities are needed in the present context in order to work remotely and both employees and
organizations must be prepared for changes. It is also necessary that all aspects related to the impact
of telework on the employee and the organization be analyzed by the organizations’ leadership and
management, so that the best decisions are taken regarding the use of telework, especially in crisis
situations, such as the pandemics generated by COVID- 19.

Applied research

The applied research was carried out during a research project together with the economic environment
supported by De KLAUSEN company. The project aimed to perform some theoretical and practical
research related to the impact of the human capital — through behavior, through value generating work
or through its opposite — on the organizational results. One of the project’s activities consisted of
performing a telework (remote work) and influence of technology related survey. The research
instrument used was the questionnaire.

The criteria established for estimating the value of the information obtained through research were
accuracy (the extent to which the information obtained would correctly describe the reality) and
availability (the extent to which information could be obtained). The two criteria were considered for the
decision on the implementation of the applied research (the investigated population and the research
period for conducting the study). Considering the period of the research and the conditions in the
external environment drastically marked by the COVID-19 sanitary crisis, which imposed the partial or
total cessation of business activity and the use of telework, it was decided to perform the research as it
follows:

— the investigated population — employed persons from Romania, preferably with telework
experience

— the period of the study — one month, including the last two weeks of the emergency state period,
established to reduce the effects of the COVID-19 sanitary crisis (period in which regular work
was drastically limited in Romania, by law) and the first two weeks of the alert state instituted in
Romania as a continuation of the emergency state.

At the end, 363 respondents took part in the research. 268 out of them declared that they used telework

(remote work) and they were asked to answer the questions from the questionnaire related to the theme
of this paper. Their responses will be presented below.
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All participants to the telework and its impact related study, presented in this paper, experienced
teleworking as students (27%), managers or employees (63%). According to the participants’ profile
presented below, all participants have telework experience, about 70 percent of them haven’t had
experience in using telework before COVID-19 sanitary crisis, more than 65 percent are female
(66.42%), and over half of them (52.99%) are between 20 and 35 years old (figure 1). The respondents
were students (about 25%) and employees (64%) working in education — teachers (14%), IT industry
(9,5%), manufacturing and other industries (14%), public administration and defense (5,5%) and other
fields of activity. About 11% of respondents did not agree to provide data related to gender, age group
and field of activity.

Telework experience Participants experience in telework

Cumulative Cumulative
Frequency | Percent | Valid Percent Percent Frequency [ Percent | Valid Percent Percent

[VEr— 35 %2 52 262 | [ valid  ves, from employee position 154 57.5 575 575

yes, fram emplayee position 154 424 424 68.6 yes, from manager position 20 7.5 75 64.9

yes, from manager position 20 55 55 741 yes, from student position 73 27.2 272 922

yes, from student position 73 201 201 942 yes, from employee and manager position 3] 22 22 944

yes, from employee and manager position [ 17 17 95.9 yes, from employee and student pasition 12 4.5 4.5 3.9

yes, from employee and student position 12 33 33 a9.2 yes, from manager and student position 1 A 4 993

yes, from manager and student position 1 3 3 954 yes, from manager, employee and student

2 7 7 1000
yes, from manager, employee and student position 2 & & 100.0 position
Total 363 100.0 100.0 Total 268 100.0 100.0

Figure 1. Participants’ profile

Findings

The research presented in this paper was performed from a double perspective: (1) telework comparison
to work performed at the employer’'s premises and (2) the changes brought by telework in the
employee's relationship with the organization. Therefore, the following part of the paper is structured
according to the double assessment that was performed, as it follows:

(1) The first part presents the results regarding telework comparison to work performed at the employer’s
premises. The participants had the opportunity to express their opinion on telework, as they were asked
to fill out one question that contained five items, developed around various aspects of telework
comparison to work performed at the employer’s premises, such as: Work performance, Work efficiency,
Physical fatigue, Mental fatigue and Commitment to the organization. The participants’ opinion regarding
these aspects were captured using five-point comparison scales, ranging from: 1 — ‘much lower’ to 5 —
‘much higher’.

(2) The second part presents the results regarding the changes brought by telework in the employee's
relationship with the organization. The participants had the opportunity to express their opinions, as they
were asked to fill out one question that contained five items, developed around various aspects, such
as: Work climate, Collaboration and acceptance of ideas, Problem solving and decision making, Work
organization and Work appreciation. The participants’ opinion regarding the five mentioned aspects
were captured using five-point scales, ranging from 1 — ‘very negative (unacceptable)’ to 5 — ‘very
positive (acceptable)'.

The data collected through the research instrument were analyzed using SPSS and the main results
are presented as it follows.
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Part 1 — Telework comparison to work performed at the employer’s premises

The research hypotheses have been tested using the SPSS statistical analysis and the results are
summerized in Table 1. The main conclusion shows that, according to the participants in the survey,
physical fatigue is lower in the case of telework as compared to ordinary work, while the commitment
towards the organization is generally the same. The study does not confirm, at a sample level, a negative
impact of telework on the employee, through the increase of psychological stress or on the organization
through lower performance and work rate. Teleworking may have a positive impact on the employee,
by a lower physical stress and a neutral impact on the organization.

Table 1. Results regarding telework comparison to work performed at the employer’s premises

Ho1: More than 40% of the respondents consider that Performance and Efficiency are lower through telework,
than through ordinary work.

H11: Not more than 40% of the respondents consider that Performance and Efficiency are lower through
telework than through ordinary work. — It's confirmed

Work performance Work efficiency
Cumulative Cumulative
Freguency Percent | Valid Percent Percent Freguency Percent | Valid Percent Percent

Valid  much lower 17 6.3 6.3 6.3 Walid  much lower 25 8.3 9.3 9.3

lower 74 285 2058 358 lower 82 306 306 3009

ahoutthe same 115 429 428 7a.r ahoutthe same a7 36.2 362 76.1

higher 45 16.8 16.8 95.5 nigher 50 18.7 187 948

much higher 12 45 45 100.0 much higher 14 5.2 52 100.0

Total 268 100.0 100.0 Total 268 100.0 100.0

Ho2: Less than 50% of the respondents consider that Physical Fatigue is lower through telework than through
ordinary work.

Hi2: At least 50% of the respondents consider that Physical Fatigue is lower through telework than
through ordinary work. — It’s confirmed

Physical fatigue
Cumulative
Frequency | Percent | Valid Percent Percent

Walid  much lower 49 18.3 18.3 18.3

lower 107 309 399 58.2

ahoutthe same iE] 257 257 4.0

higher 34 127 127 96.6

much higher g 34 34 100.0

Total 268 100.0 100.0

Hos: More than 40% of the respondents consider that Mental Fatigue is greater through telework than through
ordinary work.
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Hi13: Not more than 40% of the respondents consider that Mental Fatigue is greater through telework than
through ordinary work. — It’s confirmed

Mental fatigue
Cumulative
Frequency | Percent | Valid Percent Percent

Walid  much lower a7 138 138 138

lower G4 239 239 T

aboutthe same 71 26.5 26.5 64.2

higher 63 235 235 ar.y

much higher 33 123 12.3 100.0

Total 268 100.0 100.0

Hos: Less than 30% of the respondents consider that Commitment is higher through telework that through ordinary
work.

H1a: At least 30% of the respondents consider that Commitment is higher through telework than through
ordinary work. — It’s confirmed

Commitment
Cumulative
Frequency | Percent | Valid Percent Percent

Walid  much lower 13 49 49 4.8

lower a7 21.3 21.3 261

aboutthe same 116 433 433 69.4

higher 64 239 238 933

much higher 18 6.7 6.7 100.0

Total 268 100.0 100.0

Hos: Performance and Efficiency are generally lower through telework than through ordinary work. — It's denied
Hoe: Physical Fatigue is generally lower through telework than through ordinary work. — It’s confirmed
Ho7: Mental Fatigue is generally higher through telework than through ordinary work. — It's denied
Hos: Commitment is generally approximately the same through telework than through ordinary work. — It’s
confirmed

One-Sample Test

TestValue=3
Descriptive Statistics
95% Confidence Interval ofthe
N Mean | Std. Deviation Mean Difference

Woark performance 268 2.84 934 t df Sig. (2-tailed) Difference Lower Upper
Waork efficiency 268 2.80 1.019 Wark performance -2.879 267 .004 - 164 -28 -.05
Physical fatigue 268 2.43 1.034 Work efficiency -3.238 267 001 =201 -32 -.08
Mental fatigue 268 297 1.234 Physical fatigue -9.036 267 ooo -871 -70 -45
Commitment 268 3.06 956 Mental fatigue -.445 267 [G5E6 -.034 -18 Al
Valid M (listwise) 268 Commitment 1.086 267 278 063 -.08 18

The superior and inferior limits of the confidence interval for testing the Hos - Hos hypotheses have been checked
using the Explore option in SPSS. It can be seen that we can state with 95% confidence that:
e The averages obtained from the respondents’ assesment regarding Performance and Efficiency are
between 2,72 — 2,95 and respectively 2,68 — 2,92. In conclusion Hos is denied.

143




Descriptives

Descriptives
— Statistic | Std. Error
Statistic Std. Error Work eficiancy  Mean 280 062
Work performance  Mean 2.84 057
95% Confidence Interval Lower Bound 2.68
95% Caonfidence Interval Lower Bound 272 for Mean -
for Mean Upper Bound 295 Upper Bound 2482
5% Trimmed M=an 282 5% Trimmed Mean 278
Median 2.00 Median 3.00
Variance 872 Wariance 1.038
Std. Deviation 934 Std. Deviation 1.018
Minimum 1 Minimum 1
Maximum 5 Maximum 5
Range 4 Range 4
Interquartile Range 1 Interquartile Range 1
Skewness 194 148 Skewness 177 149
Kurtosis -123 297 Kurtosis - 445 .297

e The averages obtained from the respondents’ assesment regarding Physical Fatigue are between 2,30
—2,55. In conclusion Hos is confirmed.

e The averages obtained from the respondents’ assesment regarding Mental Fatigue are between 2,82 —
3,18. In conclusion Ho7 is denied.

Descriptives Descriptives

Statistic | Std. Error Statistic | Std. Error

Physical fatigus  Mean 243 063 Mental fatigue  Mean 297 075
95% Confidence Interval Lower Bound 230 95% Confidence Interval Lower Bound 282
for Mean Upper Bound 255 for Mean Upper Bound 311
5% Trimmed Mean 238 5% Trimmed Mean 206
Median 2.00 Median 3.00
Variance 1.070 Variance 1.523
Std. Deviation 1.034 Std. Deviation 1.234
Minimum 1 Minimum 1
Maximum 5 Maximum [
Range 4 Range 4
Interquartile Range 1 Interquartile Range 2

Skewness 498 149 Skewness 018 144

Kurtosis -.308 2497 Kurtosis -.978 .287

e The averages obtained from the respondents’ assesment regarding Commitment are 2,95 — 3,18. In
conclusion Hos is confirmed.

Descriptives

Statistic Std. Error

Commitment  Mean 3.06 058
95% Confidence Interval Lower Bound 2,95
for Mean Upper Bound 318
5% Trimmed Mean 3.07
Median 3.00
Variance A14
Std. Deviation 956
Minimum 1
Maximum 5
Range 4
Interquartile Range 2

Skewness .0o2 144

Kurtosis -.230 297

Part 2 — Changes brought by telework in the employee — organization relationship

The research hypotheses have been tested using the SPSS statistical analysis and the results are
summerized in Table 2. The main conclusion shows that changes in the Work climate, Colaboration,
Problem solving and decision making, Work organization and Work appreciation are perceived as
positive ones when working remotely.
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Table 2. Changes brought by telework in the employee — organization relationship

Hos: More than 50% of the respondents appreciate the changes related to Work climate, Problem solving,
Work appreciation as being positive and acceptable when working remotely. — It’s confirmed

H19: Not more than 50% of the respondents appreciate the changes related to Work climate, Problem solving,
Work assesment as being positive and acceptable when working remotely.

Work climate
Cumulative
Frequency | Percent | Valid Percent Percent
Walid  very negative
(unacceptable) 2 7 7 7
negative 21 78 78 86
neutral 94 351 351 437
pozitive 115 4249 429 86.6
very positive (acceptable) 36 134 134 100.0
Total 268 100.0 100.0
Problem solving and decision making
Cumulative
Frequency | Percent | Valid Percent Percent
Walid  negative 26 a.7 a7 a7
neutral a6 a2 a1 41.8
pozitive 126 47.0 47.0 8.8
very positive (acceptable) 30 11.2 1.2 100.0
Total 268 100.0 100.0
Work appreciation
Cumulative
Frequency | Percent | Valid Percent Percent
Walid  very negative
{unacceptable) 3 i " i
negative 30 1.2 1.2 12.3
neutral 94 351 351 47 4
pozitive 10 41.0 41.0 884
very positive (acceptable) k| 116 11.6 100.0
Total 268 100.0 100.0

Ho1o: More than 60% of the respondents appreciate the changes related to Collaboration and Work organi-
zation as being positive and acceptable when working remotely. — It’s confirmed

H110: Not more than 60% of the respondents appreciate the changes related to Collaboration and Work organiza-
tion as being positive and acceptable when working remotely.

Collaboration

Cumulative
Frequency | Percent | Valid Percent Percent
Walid  negative 27 101 1041 101
neutral il 26.5 26.5 36.6
pozitive 140 52.2 52.2 8.8
very positive (acceptable) 30 11.2 1.2 100.0
Total 268 100.0 100.0
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Work organization

Cumulative
Frequency | Percent | Valid Percent Percent

T e I r r
negative 33 123 123 131
neutral 64 2349 239 36.9
pozitive 127 47 4 474 843
very positive (acceptable) 42 15.7 157 100.0
Total 268 100.0 100.0

Ho11: The changes related to Work climate, Collaboration, Problem solving and decision making, Work or-
ganization and Work appreciation are generally appreciated as being positive when working remotely.

One-Sample test was used to test the hypothesis. The inferior and superior limits of the confidence interval have
been verified by using the Explore option in SPSS.

One-Sample Test

TestWalue =13
One-Sample Statistics 95% Confidence Interval of the
— Mean Differance :
W Mean | Std Deviation Mean t df Sig. (2-tailed) Difference Lower Upper
ok cimats [T 70 B 050 Work climate 1.72 267 000 604 50 71
Collaboration 268 266 210 049 Collaboration 13.041 287 000 646 55 74
Frotlem f"“z;‘:ﬁ]%a"“ 268 360 13 ps0 | | Fomer fﬂﬁﬁa”d 12022 267 000 507 50 68
Work organization 268 365 914 056 Work organization 11.628 267 .ooo 649 54 T6
‘Work appreciation 268 351 880 054 Waork appreciation 9435 267 000 507 40 .61
One-Sample Test
TestValue=4
95% Confidencs Interval of the
Mean Difference
t df Sig. (2-tailed) Difference Lower Upper
Work climate -7.674 267 000 -.398 -.50 -.29
Collaboration -7.161 267 000 -.354 -.45 -.26
E;%?;?Dmn fﬂoah:‘r:]%anu -8.115 267 000 -.403 -50 =31
Wark organization -6.283 267 000 -.351 -46 -24
‘Work appreciation -9.158 267 000 - 493 -.60 -.38
Descriptives Descriptives
Statistic | Std. Error Statistic | Std. Error
Waork climate  Mean 360 052 Collaboration  Mean 3.65 049
95% Confidence Interval Lower Bound 350 95% Confidence Interval Lower Bound 3.55
for Mean Upper Bound 171 for Mean Upper Bound 374
5% Trimmed Mean 362 5% Trimmed Mean 3.66
Median 4.00 Median 4.00
Variance 712 Wariance 657
Std. Deviation 844 Std. Deviation 810
Minimum 1 Minimum 2
Maximum 5 Maximum 5
Range 4 Range 3
Interquartile Range 1 Interquartile Range 1
Skewness -.238 149 Skewness -6 149
Kurtosis -.138 297 Kurtosis -.249 .297
Descriptives Descriptives
Stalistic | Std. Error Statistic | Std. Error
Problem saolving and Mean 360 050 Work organization  Mean 3.65 056
decision making 95% Confidence Interval Lower Bound 350 95% Confidence Interval Lower Bound 3.54
for Mean Upper Bound 159 for Mzan Upper Bound 3.76
5% Trimmed Mean 3.61 5% Trimmed Mean 367
Median 4.00 Median 4.00
Wariance 661 Variance 835
Std. Deviation 813 Std. Deviation 0914
Minimum 2 Minimum 1
Maximum 5 Maximum ]
Range 3 Range 4
Interquartile Range 1 Interquartile Range 1
Skewness -232 149 Skewness -463 149
Kurtosis -.407 297 Kurtosis -312 297
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Descriptives

Statistic | Std. Error

Work appreciation  Mean 3.5 054
95% Confidence Interval Lower Bound 340
for Mean Upper Bound 3.61
% Trimmed Mean 352
Median 4.00
Yariance 775
Std. Deviation 880
Minimum 1
Maximum 5
Range 4
Interquartile Range 1

Skewness -.255 148

Kuriosis 229 .297

It can be seen that we can state with 95% confidence that the averages obtained from the respondents’
assesment regarding changes in the previously mentioned aspects are between: 3,50 — 3,71 (work climate); 3,55 —
3,74 (collaboration); 3,50 — 3,69 (problem solving and decision making); 3,54 — 3,76 (work organization) and
respectively 3,40 — 3,61 (work appreciation). In conclusion Ho11 is confirmed.

Comparative analysis on telework assessment, by fields of activity

To perform the comparative analysis by fields of activity, the investigated sample was divided using the
Select Cases option in SPSS, into layers represented by the field of activity. The average values for all
the 10 investigated aspects related to telework have been calculated, for the fields of activity represented
by a number of more than 25 respondents: education — student (65), education — teacher (38), IT
industry (25) and other industries (30). Table 3 presents the results of the statistical analyses and Figure
2 a few observations regarding the identified differences.

Table 3. Comparative analysis on telework assessment by fields of activity

Statistics
Problem
solving and
Work Work Physical decision Work Work
performance efficiency fatigue Mental fatigue | Commitment | Work climate | Collaboration making arganization appreciation
N Valid 268 268 268 268 268 268 268 268 268 268
Missing 0 0 0 0 0 0 0 0 0 0
Mean 2.84 2.80 2.43 2.97 3.06 3.60 3.65 3.60 3.65 3.51
Field of activity
cumulative
Frequency Fercent Walid Percent Fercent
Walid  unreported 30 1.2 1.2 1.2
education - student 65 243 243 354
education - teacher 38 ‘ 142 142 406
IT industry 25 g3 9.3 50.0
manufacturing 7 | 2.6 28 61.6
otherindustries 30 1.2 1.2 718
IF Field of activity = Education — student
Statistics
Statistics Problem
solving and
Work Work Physical decision Wark Work
performance efficiency fatigue Mental fatigue | Commitment Work climate | Collaboration making organization appreciation
N Walid 85 65 85 65 65 il Walid 65 65 65 65 65
Missing 0 0 0 0 0 Missing 0 0 0 0 0
Mean 2.63 2.51 240 3.26 2.82 Mean 346 3.49 3.40 3.54 3.46
Skewness 01 128 559 -102 234 Skewness -.043 -556 026 - 643 =27
Std. Error of Skewness 297 297 297 297 297 Std. Error of Skewness .287 297 297 297 297
Kurtosis -414 -.555 -.442 -1.318 -.562 Kurtasis -.498 -.389 -.308 100 189
Std. Error of Kurtosis 586 586 586 586 586 Std. Error of Kuttosis 586 586 586 586 586
IF Field of activity = Education — teacher
Statistics
Statistics Problem
solving and
Work Work Physical decision Work Work
perfarmance efficiency fatigue Mental fatigue | Commitment ‘Work climate | Collaboration making organization appreciation
N valid 38 38 38 38 38 N Valid 38 38 38 38 38
Missing 0 0 0 0 0 Missing 0 0 0 0 0
Mean 2.61 2.45 3.00 358 3.58 Mean 3.61 3.66 3.63 3.68 3.42
Skewness -89 362 -.109 -418 -266 Skewness -622 -.839 -882 -.844 -.526
Std. Error of Skewness .383 383 .383 .383 383 St Eror of Skewness 383 383 383 383 383
Kurosis -.035 -215 -827 - 572 -322 Kurtosis 267 681 455 529 110
Std. Error of Kurtosis 750 750 750 750 750 Std. Error of Kurtosis 750 750 750 750 750
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IF Field of activity = IT industry
Statistics
Statistics Frablem
solving and
Work Work Physical decision Work Waork

performance efficiency fatigue Mental fatigue | Commitment Waork climate | Collaboration making arganization appreciation

N Valid 25 25 25 25 25 N Valid 25 25 25 25 25
Missing 0 0 0 0 0 Missing 0 0 0 0 0

Mean 3.44 3.56 2.20 2.80 316 Mean 352 364 372 376 3.52
Skewness 199 -015 B54 193 754 Skewness - B67 -.842 - 461 -312 -.667
Std. Error of Skewness 464 484 464 464 464 Std. Error of Skewness 464 464 464 464 464
Kurtosis -.436 - 670 1128 -.653 789 Kurtosis -.060 B57T 656 312 -.060
Std. Error of Kurtosis .902 902 .902 .902 902 Std. Error of Kurtosis 902 902 902 .902 .a02

IF Field of activity = other industries
Statistics
Statistics Problem
solving and
Waork Work Physical decision Work ‘Work

perfarmance efficiency fatigue Mental fatigue | Commitment ‘Work climate | Collaboration making organization appreciation

N valid 30 30 30 30 30 N Valid 30 30 30 30 30
Missing 0 1] 1] 0 0 Missing 0 0 0 0 0

Mean 287 2.83 223 260 283 Mean 3.97 T 3.53 e 3.63
Skewness -.028 -163 037 16 73 Skewness -1.040 -214 -284 -.704 -.046
Std. Error of Skewness 427 427 427 427 427 Std. Error of Skewness 427 427 427 427 427
Kurtosis 368 1 -.403 -1.138 -124 Kurtosis 1.300 -484 -.443 -.304 -.343
Std. Error of Kurtosis 833 833 833 833 833 Std. Error of Kurtosis 833 833 833 833 833

Regarding telework comparison to work performed at the employer s premises: |2[

e The group of investigated students and the group of investigated teachers consider work performance and work
efficiency lower — below average (2,63 and 2,51 respectively — for students and 2,61 and 2,45 respectively — for
teachers).

e The group of IT industry investigated respondents consider work performance and work efficiency as being higher —
above average (3,44 and 3,56 respectively).

e The group of investigated teachers appreciate physical fatigue approximately the same —at an average (3).

e The group of investigated students and the group of investigated teachers consider mental fatigue higher — above
average (3,26, 3,58 respectively)

e The group of IT industry and other industries investigated respondents consider mental fatigue a little lower— below
average (2,80, 2,60 respectively).

e The group of investigated teachers consider the commitment towards the organization as being higher — above
average (3,58).

Changes brought by telework in the employee — organization relationship

e The group of investigated teachers consider work appreciation approximately the same — a little above average (3,42).

Figure 2. Differences in the respondents’ assesment of telework

Discussion and conclusions

The results of the study presented in this paper show that telework may have a positive impact on the
employee by lowering the physical stress and a neutral impact on the organization. The study does not
confirm, at a sample level, a negative impact of telework on the employee through higher physical stress
or on the organization through lower work performance and efficiency.

According to the activity field, work performance and efficiency are seen differently when working
remotely: a possible negative impact of telework can be identified in education through a lower work
performance and work efficiency and a positive impact in IT. Taking into consideration the number of
respondents in the previously mentioned fields and the fact that the sample was non-randomly chosen,

there is further research necessary to be performed in order to confirm some activity field related
conclusions.

The paper aimed to find arguments for considering telework as a support process for sustainable
business globalization. Being a work process performed according to the conditions specified by the
legislation in force, this form of work organization may be taken into consideration as a solution for
business continuity, in particular areas of activity, in case of crisis, such as epidemics, pandemics,
calamities, etc. For the situations that require financial investments such as alocation of funds or
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auctions, besides respecting the 1ISO 9001:2015 and ISO 14001:2015 specifications, Romania also
asks, more and more frequently, that organizations prove that they have a procedure for business
continuity, according to 1SO 22301:2019 specifications. According to the standard’s requirements, the
organization is obligated to evaluate business continuity risks, to establish and periodically test a
Business Continuity Plan in order to provide a response to disturbances and possible resuming of
activity as soon as possible.

As a conclusion, the organizations’ management must be prepared to manage telework implementation
and to consider it as a part of Business Continuity Plan. The paper gives arguments for neutral or positive
impact of telework, for using this form of work organization and for including the telework risk analysis
among the company’s processes risk analysis.
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Abstract

Purpose — the paper presents a solution to eliminating waste, following some issues identified in the
manufacturing process. The solution consists in a Poka yoke (mistake proofing) mechanism, which is a
specific Lean manufacturing tool.

Methodology/approach - the research methodology includes a literature review on the application of
poka yoke mechanisms in different operational processes, followed by a case study in which the main
errors are identified. After identifying those problems in the manufacturing process, a poka yoke mech-
anism is designed, with the outcome of preventing those errors in the future operational process.

Findings — The proposed solution contributes to the safety during product operation, due to the as-
signed protection function, the reduction of operational and non-operational times, product quality in-
crease, elimination of costs and profit increase.

Research limitations/implications — the study focuses on identifying an optimal solution to eliminate
human errors. This adopted solution has contributed not only to the elimination of human errors in the
manufacturing process, but also to the reduction of operational times, product quality increase and the
enhanced safety at work.

Practical implications — The provided solution is meant to help the company to eliminate human errors,
while increasing its production capacity.

Originality/value — The paper represents a part of the authors’ research project, with the scope of
developing a methodology for continuous improvement in the manufacturing process, by integrating
poka yoke mechanisms in manufacturing on CNC machining centers.

Key words: poka yoke, Lean manufacturing, waste.

Introduction

Manufacturing is a complex process, in which new challenges often arise and the involved human factor
must find the best solution, in the shortest possible time, at the lowest possible costs and gaining long-
term benefits. Even if the design process and production planning are carefully conducted, and potential
interruptions / failures are considered, they will appear sooner or later, either in a lower or a higher
frequency.

Lean manufacturing is a concept developed by Toyota and its fundamental goal is to eliminate waste
through continuous improvement. For this purpose, different Lean manufacturing techniques and
methods of continuous improvement are used. (Faur and Bungau 2019), (Faur and Bungau 2018).

The aim of Lean production is to increase production efficiency by identifying and eliminating waste
(Bungau e